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Gender and social dimensions of access to and use of water resources are often

overlooked in policy and programming despite their importance in shapingwater

security. This study examines factors a�ecting water security in urban Pakistan

through a gender lens. We surveyed 560 men and women in two towns in

Islamabad and Rawalpindi facing water and sanitation challenges. Through a

binary logit model and marginal e�ects analysis, we analyzed the relationship

between water security and multiple variables, including gender, education,

age, employment status, payment for water, urban wealth quintile, drinking

water source, individual water concern level, water satisfaction, and water

quality perception. While more than 50 percent of both genders experience

water insecurity, the prevalence of water insecurity is notably higher among

women. Men in the surveyed population had higher levels of employment,

wealth, and education levels compared towomen. The regression analysis across

both genders reveals that paying for drinking water negatively and significantly

impacts water security, while concern about future water issues, satisfaction with

drinkingwater, andwater quality significantly and positively impact water security

levels. For women specifically, access to improved drinking water sources,

higher education levels, and employment significantly improve their water

security level, underscoring the importance of promoting women’s education

and economic empowerment. For men, age and wealth levels emerged as

significant factors impacting their water security, with oldermenmore vulnerable

to water insecurity than younger men and women. These findings underscore

the complex interplay of individual, social, and structural dynamics shaping

water security experiences, emphasizing the need for gender-responsive and

intersectional approaches to water interventions in urban Pakistan and beyond.

Equitable water policies and programs necessitate the collection of more

disaggregated data. This study marks the first application of the Individual

Water Insecurity Experiences (IWISE) Scale used in Pakistan’s urban context,

with recommendations for its broader implementation to improve decision-

making that can lead to sustainable water solutions across diverse gender and

social groups.
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1 Introduction

Water is essential for life and fundamental for the health and wellbeing of

individuals, societies, and nations. However, access to clean and reliable water sources

is not always equitable or uniform, and this disparity disproportionately impacts

historically marginalized groups, particularly in low-income countries (IPCC, 2023).

Climate-induced water scarcity has contributed to around half of the world’s population
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experiencing water insecurity, with Asia and African urban areas

being high-risk locations for water insecurity and related climate

impacts (IPCC, 2023). Further, water is intricately linked with

the economy, politics, culture, gender, and power relations; the

way water is acquired, used, and controlled often mirrors social

inequalities (Das, 2017). Thus, water insecurity acts as a driver

of social polarization, civil unrest, and political instability (World

Economic Forum, 2023).

1.1 Understanding water security

Water security has been defined, conceptualized, and measured

in multiple ways (Cook and Bakker, 2012; Jepson W. E.

et al., 2017; Gerlak et al., 2018; Octavianti and Staddon, 2021).

The four major domains of water security include aspects of

availability, accessibility, use, and stability or reliability (Young

et al., 2021b). Quantity, quality, affordability, and safety are also

highlighted as critical components which fall under these domains

(Venkataramanan et al., 2020; Young et al., 2021b; Tallman

et al., 2023). Widely recognized definitions of water security are

drawn from UN Water, The World Bank, and the Global Water

Partnership (GWP). These definitions emphasize the availability

of acceptable quantity and quality of water, access to safe water

at an affordable cost, protection of the natural environment,

and the capacity to safeguard access to water for sustaining

livelihoods, human wellbeing, and socio-economic development,

all within a climate of peace and political stability (Global Water

Partnership, 2000; Grey and Sadoff, 2007; UN Water, 2013). An

additional framing expands the notion of water security as a

relational “hydro-social process” that accounts for the role of

broader social and political relations in how water is organized,

used, and controlled by different social groups (Jepson W. et al.,

2017). Water security is also evaluated differently across sectors

(i.e., agriculture, public health, energy, etc.), across scales (e.g.,

from individual, household, community, national, to regional

level), across geographies, and even by the type of water source

being examined (surface water, groundwater, rainwater, etc.) (Cook

and Bakker, 2012; Gerlak et al., 2018; Octavianti and Staddon,

2021).

Water insecurity, then, occurs when one or more of

the above-mentioned components is missing or disrupted,

hindering productive and social activities and threatening

wellbeing (Jepson W. E. et al., 2017). Water insecurity can

be captured by metrics such as supply levels, presence of

water-related conflicts, inadequate infrastructure, unequal

distribution of water resources/poor management, socio-

economic disparities, psychosocial variables, and environmental

degradation (Gerlak et al., 2018; Young et al., 2021b). Water

insecurity can manifest in different forms and degrees,

ranging from occasional shortages or water quality issues

to chronic and severe water crises affecting entire regions

or populations (Young et al., 2021b). If left unchecked,

water insecurity can threaten human health and economic

development, exacerbate social inequalities, and weaken

ecosystems and biodiversity.

1.2 Water insecurity in Pakistan

Pakistan’s most pressing issue is its water crisis, impacting

public health and the economy, with implications for national

security at large (Mustafa et al., 2013; Klare, 2020). The country

faces severe water scarcity, compounded by climate change

and a growing population of around 241.5 million (Pakistan

Bureau of Statistics, 2023). Inadequate water storage systems,

rising groundwater depletion, poorly implemented conservation

strategies, inefficient water management, and weak governance

mechanisms further drive the country toward water insecurity

(Ashraf, 2018; Shah et al., 2022). For example, Pakistan has only

30 days of carry over capacity of water in comparison to India

with 170 days, Egypt with 700 days, and the USA with 900 days

(Malik et al., 2019). Water quality continues to deteriorate over

time in both urban and rural areas and poses a huge public health

risk (Ishaque et al., 2024). Additionally, despite improvements

in water, sanitation, and hygiene (WASH) infrastructure, access

to improved water and sanitation varies widely between urban

and rural areas, in part due to poor sewerage and drainage

systems, with implications on poverty levels (Mansuri et al.,

2018). Of further concern, Pakistan ranks “critically insecure,” the

lowest category, in the United Nations University Global Water

Security 2023 Assessment, evaluated across 10 components of water

security, including drinking water, sanitation, water quality, water

availability, and water governance (MacAlister et al., 2023). In

particular, the report highlights Pakistan’s limited access to clean

water and sanitation services, high WASH-related mortality rates,

water shortages and contamination, high vulnerability to droughts

and floods, and weak implementation of integrated water resources

management (MacAlister et al., 2023). Water insecurity in Pakistan

is a ticking time bomb, with vulnerable groups on the front lines.

1.3 Gender components of water insecurity

Water insecurity is experienced by people in different ways,

with women and girls disproportionately impacted (Fleifel et al.,

2019; Tandon et al., 2022). This includes heightened vulnerability

to psychosocial stress and mental health impacts (Wutich and

Ragsdale, 2008; Stevenson et al., 2012; Mushavi et al., 2020; Brewis

et al., 2021). Globally, women and girls are the primary water

collectors and responsible for water distribution and management

within the household and for water-related domestic tasks

(Sorenson et al., 2011; Graham et al., 2016; Geere and Cortobius,

2017), though this varies across contexts. This increases their time

burden, reduces income-earning opportunities and leisurely time,

and adds to their mental load (Tomberge et al., 2021). Water

insecurity is also tied to poor education and economic outcomes

for women (Robson et al., 2013; Kher et al., 2015; Demie et al., 2016;

Dhital et al., 2022; UNICEF and WHO, 2023), with adverse effects

on their physical wellbeing (Truelove, 2011; Bisung and Elliott,

2017; Geere et al., 2018; Kayser et al., 2019; Pouramin et al., 2020;

De Guzman et al., 2022) and mental health (Bisung and Elliott,

2017), including higher risk for depression (Cooper-Vince et al.,

2018). Poor WASH, including menstrual hygiene management

(MHM), is also directly correlated with increased disease burden

Frontiers inWater 02 frontiersin.org

https://doi.org/10.3389/frwa.2024.1423237
https://www.frontiersin.org/journals/water
https://www.frontiersin.org


Khalid et al. 10.3389/frwa.2024.1423237

for women and girls (Pouramin et al., 2020). Water insecurity also

impacts infant feeding practices (Geere and Cortobius, 2017; Fleifel

et al., 2019; Schuster et al., 2020) and is positively associated with

food insecurity and poor nutritional outcomes (Brewis et al., 2019;

Young et al., 2021b, 2023; Bethancourt et al., 2022).

Additionally, gender-based violence is linked to water

insecurity, in the form of emotional, physical, and sexual

abuse, intimate partner violence, and verbal attacks/disputes,

disproportionately faced by women and girls (Truelove, 2011;

Sommer et al., 2014; Tallman et al., 2023). This includes animal

attacks and physical injuries while navigating unsafe terrains

to access water (Pommells et al., 2018). Because women have

lower political and decision-making power related to water

management as compared to men, their voices and concerns are

often disregarded (De Guzman et al., 2022), leading to a loss

of bargaining power. In contexts where women do participate

in community-based water governance setups, such as Water

User Associations (WUA), their roles are often tokenistic and

devoid of any real power, illustrating that even community-based

organizations can become “spaces of exclusion” if equitable

participation and decision-making are not practiced in true letter

and spirit (Adams et al., 2018).

1.4 The need for disaggregated water data

Despite calls to collect more sex- and gender-disaggregated

data in the WASH sectors (Caruso and Sinharoy, 2019),

there is still a large gap in gender water data in research,

particularly when designing and assessing impact of water

programs (UNESCO, 2021). In a comprehensive report published

by the World Bank on Pakistan’s water security situation, the

twelve high-level recommendations outlined to improve water

security made no mention of gender and social inclusion

considerations, including the collection of disaggregated water

data or conducting differential impact analyses (Young W.

et al., 2019). As there is no one-size-fits-all approach to

addressing water insecurity, policies and interventions must

be tailored to the specific socio-demographic and cultural

characteristics of different geographies (Quandt et al., 2022).

Without collecting disaggregated water data, designing said policies

and interventions is difficult if decision-makers have no evidence

on which groups of people experience water insecurity, and to

what extent.

Moreover, only collecting household level water data may

overestimate equitable water use and access among household

members, as cultural norms or physical limitations may prevent

women from accessing different sources of water (Patrick et al.,

2023). In a review ofmonitoring tools for gender andWASH targets

of the Sustainable Development Goals (SDGs), Caruso et al. (2021)

found that majority of indicators and monitoring are targeted at

households, schools, healthcare facilities, and communities, with

very few capturing individual-level experiences. Assessments at the

individual level, however, may provide better insight and allow for a

more precisemeasurement of water insecurity, overcoming some of

the gaps in household level data. The Water Insecurity Experiences

(WISE) Scales are a set of survey tools that can effectively

capture disaggregated water insecurity experiences, including at the

individual level.

The WISE Scales capture water insecurity experiences across

the domains of adequacy, reliability, accessibility, and safety

(Young S. L. et al., 2019). It is a reliable and validated tool

used across low- and middle-income countries (LMICs) and aims

to capture universal human experiences of water insecurity—

to “bring the voice of the people to the water sector” (Young

et al., 2024a). There are two versions: the Household Water

Insecurity Experiences (HWISE) Scale and Individual Water

Insecurity Experiences (IWISE) Scale. Both are comprised of the

same 12 questions worded at either household or individual level.

Currently, nationally representative IWISE data of 40 LMICs

has been collected and assessed, highlighting differences in water

insecurity levels across gender, age, rural and urban areas, and

household wealth quintiles (Young et al., 2024b). The WISE Scales

have not been widely used in Pakistan; during tool validation,

only the HWISE Scale was tested in Pakistan (approximately 250

households) in rural areas of Punjab province (Stoler et al., 2021).

1.5 Study rationale and objectives

Despite the critical importance of water security in Pakistan,

there is a significant gap in understanding how water insecurity is

experienced differently by men and women, particularly in urban

contexts. Existing studies on urban water security in Pakistan

are limited and have not employed the WISE Scales in their

assessments (Fatima and Leghari, 2020; Khan and Arshad, 2022;

Shah et al., 2022). Gender-specific studies are even more rare

(Anwar et al., 2019) or focus on rural contexts (Ahmed F. et al.,

2020; Lanjwani et al., 2023). Only one study has highlighted the

importance of collecting disaggregated data as a priority action for

improving water security, though the study itself did not involve

any primary data collection (Syvrud et al., 2020).

An overlooked aspect of water insecurity research, which this

study aims to address, is understanding how gender interacts with

other socio-economic and WASH variables to impact experiences

of water insecurity. Even within the same household, women often

experience water insecurity more severely and more frequently

than men (Tsai et al., 2016), highlighting the limitations of relying

solely on household level data and the importance of considering

intra-household experiences. Current literature suggests that water

is a gendered resource, with calls for integrating a feminist political

ecology framework which analyzes embodied water experiences

to better understand the complex dynamics involved in water

access, use, and control across socio-cultural and political contexts

(Sultana, 2011; Truelove, 2011, 2019; Nunbogu and Elliott, 2021;

Adams et al., 2022). This framework allows for a feminist

and intersectional analysis of water security that goes beyond

technocratic measurements of water quantity, quality, source, and

affordability—common indicators in water programming (Wutich

et al., 2017)—to allow for more nuanced understanding of water

inequalities across gender and social groups. In some cases, men

are more water insecure than women (Young et al., 2022), and this

can only be discovered through more thoughtful context-specific

gender analyses.
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Given the severity of water insecurity in Pakistan and its

disproportionate impact on women andmarginalized groups, there

is a need to collect and analyze sex-disaggregated data. This data

is crucial for designing effective policies and interventions that

address the specific needs of different social groups and ensure

equitable access to water resources. The present study aims to fill

the gender water data gap in Pakistan and is, to the authors’ best

knowledge, the first which employs the IndividualWater Insecurity

Experiences (IWISE) Scale in Pakistan specifically within an urban

context. The main objective of this study is to evaluate the level of

water insecurity experienced by men and women and how socio-

economic and WASH-related variables influence water security

status. We use a binary logistic model, including marginal effects

calculation, to assess this relationship.

2 Methods

2.1 Study area

We employed quantitative research methods to administer a

survey to men and women in two urban towns in the capital city

of Islamabad and neighboring Rawalpindi, Pakistan (referred to

as the “twin cities”) using multi-stage cluster random sampling

(Figure 1). The twin cities face immense water security challenges.

Climate change, urbanization, rising water demands, groundwater

depletion, water-related health risks, and weak regulatory systems

create the perfect storm for the ongoing water crisis (Ahmed T.

et al., 2020). Islamabad’s current water supply of around 45 MGD

(million gallons per day) is insufficient to meet the approximately

246 MGD water demand (Hafeez, 2022), while groundwater across

both cities is depleting at a rate of 1.7 meters per year (Hafeez,

2023). The two towns—Farash Town in Islamabad and James Town

in Rawalpindi—were selected due to their ongoing problems with

water, including poor quality and supply, issues with affordability,

and inadequate sanitation and drainage facilities. Farash Town falls

under Islamabad’s Capital Development Authority’s jurisdiction,

meaning it is administratively planned and built with distinct

streets, while James Town is located within Rawalpindi with no

formal planning or infrastructure, including water supply and

proper roads.

2.2 Sampling

We employed a multi-stage cluster random sampling method

to select households for the survey. Sample size was determined

using UNICEF (2024) Multiple Indicator Cluster Survey (MICS)

sample size calculator with a design effect of 1.5 and a 95%

confidence interval. First, using Google EarthMaps, the boundaries

of both towns were marked to accurately delineate their perimeters.

Next, within each town’s boundaries, clusters were marked at

the beginning of each major street or lane within the towns,

and location pins were dropped at regular intervals of 40

meters to systematically cover the entire geographic area of

each town. Using the MICS calculator, a total of 40 clusters

were distributed proportionally between both towns based on

population distribution, resulting in 28 clusters for Farash Town

and 12 clusters for James Town. A total of 14 interviews were

conducted per cluster.

Households were selected through systematic randomization.

Starting from the designated cluster point location pin assigned

to each enumerator, households were selected by systematically

approaching every third household on the right-hand side of

the street or lane for participation in the survey. If a selected

household declined to participate, the subsequent household in

the sequence was approached until 14 households per cluster were

surveyed. Male and female enumerators surveyed respondents of

the same sex to ensure cultural comfort. This systematic approach

ensured uniform distribution within each cluster, minimized

selection bias, and ensured a representative sample for the study.

Households served as the entry point for individual-level data

collection with either a male or female respondent who were

preferably head of the household (HH), primary breadwinner,

spouse of either, or household elder (i.e., someone aware of

the details concerning the HH’s water and sanitation situation).

Respondents had to be living in the area for at least 1 year

to ensure they could adequately speak to community water

and sanitation issues. The inclusion criteria for the sample

were women and men aged 18 to 60 years living in the

selected towns.

Based on the population sizes of the two towns and the

MICS calculator, the total sample size calculated was 560

respondents, outlined in Table 1. Only self-identified men and

women were surveyed. However, it is acknowledged that other

gender identities exist within the population of Pakistan. Future

research may further explore nuances of water insecurity across

diverse gender groups.

2.3 Data collection and analysis

Data collection was conducted with electronic tablets using

SurveyCTO data collection software to administer the survey.

A group of 8 trained male and female enumerators were

assigned clusters within each town and conducted four interviews

per day over the course of 2 weeks in September 2022.

The data were analyzed through statistical software packages

(SPSS and STATA) and were sex-disaggregated across each

question. Pre-testing was done before the finalization of the

tool. Around 5% of the total sample size (around 25) were

surveyed during pre-testing in adjacent towns. The pre-testing

allowed corrections in the tool (e.g., question skips, rephrasing

questions for clarity) and improvement in the local language

(Urdu) translation.

SPSS was used for descriptive analysis and STATA

was used for the logit model and calculating marginal

effects. Means were calculated for continuous variables

and proportions/frequencies calculated for binary and

categorical variables. Descriptive data were compiled and

further analyzed using Chi-square analysis. Chi-square

analysis was used to identify any statistically significant

relationships between two categorical variables through

cross-tabulation.
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FIGURE 1

Study area map.

TABLE 1 Distribution of sample size.

Population
(Est.)

Number of
clusters

Interviews
per cluster

Total
interviews

No. of men No. of
women

Farash Town 21,000 28 14 392 196 196

James Town 3,500 12 14 168 84 84

Total 24,500 40 560 280 280

2.4 The Individual Water Insecurity
Experiences (IWISE) Scale

To measure individual water security, the IWISE Scale

was included in the survey, comprising of 12 items to assess

the frequency of individual experiences associated with water

insecurity across access, use, and reliability (Young et al., 2021a).

Each item is assigned a score from 0 to 3, and scores are

summed to obtain a total score between 0 and 36. A score

of 12 or more is indicative of water insecurity. The IWISE

Scale was employed instead of the HWISE Scale because the

latter would not be able to offer comparisons between men

and women.

2.5 Index for assessing individual concern
levels regarding water issues

An index was developed from survey questions to assess

individual concern levels (ICL) related to water issues. Key

indicators included concern about water availability, water

contamination, water storage, flooding, sanitation, water cost, and

climate change. The survey included a total of 7 questions related

to concern level. Responses were coded either 0 (not concerned)

or 1 (concerned) for each indicator. The index was calculated as a

simple sum of the items using SPSS. Scores 4–7 were classified as

“concerned.” Scores below 4 were categorized as “unconcerned.”

Table 2 summarizes the ICL index and its variables.
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TABLE 2 Index for assessing level of concern for water issues.

Domains Variables Possible
score

Individual concern

level on water issues

(ICL)

Concern about:

• Water availability in the future

• Water contamination/pollution

• Water storage

• Flooding during storms/heavy

rains

• Poor sanitation

• Cost of water

• Climate change (i.e., change in

temperature or

weather patterns)

7

Source: Author’s creation based on survey questions and literature.

2.6 Binary logistic models and equations for
analysis of water insecurity factors

To identify key factors influencing water insecurity (IWISE

score), three distinct binary logistic models were used. Model

A analyzed the aggregate survey data, and Model B and C

analyzed women’s and men’s responses, respectively. Throughout

all three models, the dependent variable (water security) remained

the same.

The independent variables (xi) include gender, payment for

water, age, age∗gender (iteration term), urban wealth quintile,

employment status, drinking water source, ICL scale score, water

satisfaction, education level, and water quality. These variables were

chosen based on literature, available indicators included in the

survey, and the study objective of understanding factors influencing

water insecurity.

The following binary logistic model equation for Model A

(Equation 1) was used, including all independent variables:

log
(

P(Y=1)
1−P(Y=1)

)

= β0 + i.β1x1 + i. β2x2 + i.β3x3 + i.β4x4

+c.β5x5 + i.β6x6 + i.β7x7 + i.β8x8 + i.β9x9

+i.β10x10 + i.β11x11 + εi (1)

• P(Y = 1): Probability of the dependent variable Y taking the

value 1

• Log(.): Natural log

•
P(Y=1)

1−P(Y=1) : Odds of the event Y= 1

y = log

(

P(Y = 1)

1− P(Y = 1)

)

Here, P(Y = 1) denotes the probability of experiencing

water insecurity (Y = 1), while 1 − P(Y = 1) represents

the probability of not experiencing water insecurity (Y = 0). εi

represents the error term. y∗i signifies the binary outcome of IWISE,

where 0 indicates water security and 1 indicates water insecurity.

The vector β signifies the binary regression coefficients. Each

coefficient represents the change in the log-odds of the dependent

variable associated with a one-unit change in the corresponding

independent variable.

In Model B (women), the binary logistic model (Equation 2) is:

y∗i = β0 + i.β1x1 + i. β2x2 + c.β3x3 + i.β4x4 + i.β5x5 + i.β6x6

+i.β7x7 + i.β8x8 + i.β9x9 + εi (2)

• Where, y∗i = log
(

P(Y=1)
1−P(Y=1)

)

Similarly, in Model C (men), the binary logistic model

(Equation 3) is:

y∗i = β0 + i.β1x1 + i. β2x2 + c.β3x3 + i.β4x4 + i.β5x5 + i.β6x6

+i.β7x7 + i.β8x8 + i.β9x9 + εi (3)

With the exception of the gender and age∗gender (iteration

term) variables, the dependent variable (y∗i ) and independent

variables remain the same in both Models B and C, allowing

for a gender-specific statistical analysis of the factors influencing

water insecurity.

2.6.1 Marginal e�ects of binary logistics model
In binary logistics models, odds ratios show the direction and

significance of relationships between independent variables and

the probability of the dependent variable (e.g., water security).

These ratios measure how likely an event (e.g., water security)

will occur between different groups (e.g., men and women). In

contrast, marginal effects quantify the change in the probability of

the event happening with a one-unit change in the independent

variable (e.g., age, education, gender) (Norton et al., 2019). In this

study, the odds ratios indicate whether men or women are more

likely to achieve water security, while marginal effects quantify how

much an independent variable influences the probability of men

and women achieving water security.

Marginal effects were calculated to identify potential gender-

specific differences in water security.

The calculation of marginal effects:

Assuming the binary logistic regression (Equation 4):

log
(

P(Y=1)
1−P(Y=1)

)

= β0 + i.β1x1 + i. β2x2 + i.β3x3 + i.β4x4

+c.β5x5 + i.β6x6 + i.β7x7 + i.β8x8 + i.β9x9

+i.β10x10 + i.β111x11 + εi (4)

Predicted Probability Calculation (Equation 5):

P (Y = 1)

=
1

1+ e−(β0+i.β1x1+i. β2x2+i.β3x3+i.β4x4

+c.β5x5+i.β6x6+i.β7x7+i.β8x8+i.β9x9

+i.β10x10+i.β11x11+εi)

(5)

Summarized equation of probability calculation (Equation 6):

P (Y = 1) =
1

1 + e−(β0 +
∑11

i=1 β ixi + εi)
(6)

Frontiers inWater 06 frontiersin.org

https://doi.org/10.3389/frwa.2024.1423237
https://www.frontiersin.org/journals/water
https://www.frontiersin.org


Khalid et al. 10.3389/frwa.2024.1423237

2.6.2 Marginal e�ects calculation (overall model)

Marginal effectXi
= P(Y = 1)× (1− P (Y = 1))× βi

This represents the change in the probability of the dependent

variable (Y = 1) for a one-unit change in the independent

variable (X).

2.6.2.1 Comparison of marginal e�ects for

di�erent categories

When comparing genders, with X as the dummy variable

representing gender (0 for male, 1 for female), the equation is:

Marginal Effectfemale = P
(

Y = 1
∣

∣female
)

− P
(

Y = 1
∣

∣Male
)

This represents the change in the probability of the dependent

variable (Y = 1) between men and women, holding all other

variables constant.

3 Results

3.1 Socio-demographics

The sociodemographic profile of the study population is

summarized in Table 3. More women are married than men (86%

vs. 68%) and most live in joint family systems. The average

household size is 8 members, and the average number of children

is 4. In terms of education, more women are uneducated (35%

vs. 20% for men), while more men have intermediate or higher

education levels (67% vs. 51% for women). The majority of

women are unemployed (84% vs. 24% for men), implying they are

homemakers. Men reported higher household incomes, with an

average monthly income of PKR 41,098 (USD 148), compared to

PKR 33,526 (USD 120) reported by women.

3.1.1 Urban wealth quintile
Urban wealth quintiles were calculated using Pakistan’s Equity

Tool survey, which includes a total of 12 questions related to asset

ownership, cooking fuel, and household buildingmaterials (Metrics

for Management, 2020). More women fall in the poor and poorest

wealth quintiles as compared to men, while a higher percentage

of men fall in the rich and richest wealth quintiles, indicating

disparities in wealth distribution between genders (Table 4).

3.2 Drinking water source, satisfaction, and
quality

Respondents were asked of their drinking water source, if they

pay for drinking water, level of satisfaction with the drinking water,

and water quality perception (Table 5). An equal percentage of

men and women reported paying for drinking water. Based on the

World Health Organization’s (WHO) definitions, majority of men

andwomen use an improved drinking water source (e.g., household

connection, public taps, boreholes, and filtration plant) and around

TABLE 3 Disaggregated socio-demographics.

Gender Female
N = 280

Male
N = 280

Pearson X2 test

50% 50%

Marital status

Married 86% 68% X2
= 35.2541

P= 0.000∗∗∗

Cramer’s V= 0.2509

Single 11% 32%

Family system

Nuclear 51% 37% X2
= 9.9163

P= 0.002∗∗∗

Cramer’s V=−0.1331

Joint/extended 49% 63%

Age bracket

17–30 years 34% 43% X2
= 4.1786

P= 0.030∗

Cramer’s V= 0.0918

31 and above 66% 57%

Education

No education 35% 20% X2
= 16.8408

P= 0.000∗∗∗

Cramer’s V= 0.1734

Primary 14% 13%

Intermediate

and higher

51% 67%

Employment status

Unemployed 84% 24% X2
= 202.6338

P= 0.000∗∗∗

Cramer’s V=−0.6015

Employed 16% 76%

Household income

Average

monthly

income

PKR 33,526

(USD 120)†
PKR 41,098

(USD 148)

∗∗∗p < 0.01, ∗p < 0.1. †1 USD= PKR 278.

TABLE 4 Disaggregated urban quintile results.

Urban
quintile

Women Men Significance test
p-value

Poorer 15% 10%

Poor 26% 15% X2
= 28.006

P= 0.000∗∗∗

Cramer’s V= 0.224

Middle 30% 26%

Rich 18% 29%

Richest 11% 21%

∗∗∗p < 0.01.

a quarter report using unimproved sources (e.g., surface water,

vendor-provided water, and tanker-truck provided water). Majority

are satisfied with the quality of their drinking water, while more
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TABLE 5 Source of drinking water, satisfaction and water quality

perception.

Status of
drinking
water

Women Men Pearson X2 test

Improved

source

71% 75% X2
= 1.3112

P= 0.252

Cramer’s V= 0.0484

Unimproved

source

29% 25%

Pay for water 46% 46% X2
= 0.000

P= 0.000∗∗∗

Cramer’s V= 0.0000

Drinking water satisfaction

Dissatisfied 30% 22% X2
= 4.1040

P= 0.043∗∗

Cramer’s V= 0.1147

Satisfied 70% 78%

Water quality perception

Good 51% 40% X2
= 6.9109

P= 0.009∗∗

Cramer’s V= 0.1147

Poor 49% 60%

∗∗∗p < 0.01, ∗∗p < 0.05.

men (60%) reported poor drinking water quality despite a higher

proportion being satisfied with their drinking water (78%).

3.3 IWISE scores

IWISE Score results show a higher percentage of women are

more water insecure than men (Figure 2). Both genders are overall

more water insecure than water secure <50% of men and women

are water secure but more than 50% are water insecure. Chi-square

test indicates a significant difference between the genders (X² =

0.7964, P= 0.005∗∗), suggesting that women are significantly more

likely to be water insecure than men.

3.4 Concern about water and sanitation
issues (ICL index)

The ICL index scores indicate that majority (more than 80

percent) of men and women are concerned for future water and

sanitation issues, with slightly more women not concerned (17%)

compared to men (13%) (Table 6).

3.5 Determinants of factors a�ecting IWISE
(binary logit model)

The independent variables in the model include gender,

payment for water, age, urban quintile, employment status,

drinking water source, ICL scale, water satisfaction, education level,

and water quality. The binary logistic regression analysis results are

outlined in Table 7 and marginal effects calculations in Table 8 at

the end of the section.

Figure 3 below summarizes the variables in the model that have

a statistically significant impact on water security for men and

women, with detailed results outlined below on all variables.

3.5.1 Gender
The odds ratio results for women suggest they are more likely to

be water secure compared to men in the study area (OR: 1.058, SE:

0.403). Since the odds ratio is only slightly above 1, the difference

may not be substantial. However, the negative marginal value

for women indicates that, all else being equal, being a woman is

associated with a 7.37% decrease in the predicted probability of

being water secure compared to men (Coef: −0.0737, SE: 0.045).

Essentially, women are less likely to be water secure than men.

Although this effect was not statistically significant, it underscores

gender differences in water security outcomes. While gender does

not have statistically significant effects on water security on its own,

its interaction with other variables does. Age showed a statistically

significant relationship for men only, with older men more likely

to be water insecure compared with younger men (OR: 0.531, SE:

0.185). The marginal effects indicate a 9.28% decrease in water

security (Coef: −0.0928, SE: 0.052) for each 1-year increase in age

for men. Age did not have any significant impact on water security

for women, suggesting that other factors play a stronger role for

women’s water security.

3.5.2 Paying for drinking water
The odds values in all three models are<1, suggesting that men

and women who pay for drinking water are less likely to be water

secure compared to those who do not pay for their drinking water.

This variable is significant at the 1% level for women (OR: 0.377,

SE: 0.110), and at the 5% level for men (OR: 0.447, SE: 0.155). The

marginal effects show that for women, paying for water is associated

with a larger decrease of 18% (Coef: −0.181, SE: 0.054) in water

security compared with men experiencing a 12% decrease (Coef:

−0.118, SE: 0.051), implying that women who pay for water are

more likely to be water insecure than men.

3.5.3 Urban quintile (weath)
Odd ratios indicate that respondents who have higher urban

quintile scores (i.e., are wealthier) are more likely to be water

secure at 1% level (OR: 1.279, SE: 0.121), and this is statistically

significant for men at 5% level (OR: 1.440, SE: 0.207). Specifically,

amongmen this association is statistically significant at the 1% level

(OR: 1.440, SE: 0.207). Marginal effects analysis shows that a 1%

increase in the urban quintile score corresponds to a 3.1% increase

in water security probability for women and a 5.2% increase for

men, with statistical significance observed only for men (p < 0.01).

This suggests that higher wealth among men is strongly associated

with improved water security, whereas the relationship is weaker

for women.
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FIGURE 2

Percent distribution of water security status for men and women in study area.

TABLE 6 Individual level of concern (ICL) toward water and sanitation

issues.

ICL Women Men Significance test
p value

Concerned 83% 87% X2
= 19.492

P= 0.000∗∗∗

Cramer’s V= 0.183

Not concerned 17% 13%

∗∗∗p < 0.01.

3.5.4 Employment status
Employed women are more likely to be water secure compared

to those who are unemployed, with results significant at the 5%

level (OR: 1.233, SE: 0.433). However, employment status does not

significantly impact water security of men. The marginal effects

for women indicate that being employed corresponds with a 3.7%

increase in probability of water security (Coef: 0.037, SE: 0.061).

3.5.5 Drinking water source
Women who use improved drinking water sources are more

likely to be water secure than those who use unimproved drinking

water sources, with significant results at the 5% level (OR: 1.327,

SE: 0.438). However, water source does not impact water security

of men. The marginal effects indicate that women who use an

improved drinking water source have a 5% (Coef: 0.05, SE: 0.059)

increased probability of water security compared to women who

use an unimproved drinking water source, significant at 5% level.

3.5.6 Individual concerned level of water
availability in future

Individuals who express greater concern about future water

issues are more likely to be water secure, with high significance

levels across all models. The marginal effects also reveal a positive

and significant relationship, with a 1% increase in level of concern

corresponding with a 31.7% (Coef: 0.317, SE: 0.078) and 47.3%

(Coef: 0.473, SE: 0.077) increase in water security for women and

men, respectively.

3.5.7 Drinking water satisfaction
Individuals who are satisfied with their drinking water are more

likely to be water secure compared to those dissatisfied with their

drinking water, with high significance levels across all models.

The marginal effects also show statistically significant results for

men (p < 0.05) and women (p < 0/01). An increase in drinking

water satisfaction levels is associated with a 28.7% increase in

water security among women (Coef: 0.287, SE: 0.058) and a 12.7%

increase among men (Coef: 0.127, SE: 0.052).

3.5.8 Education
Gender and education level showed a significant relationship

for women (p < 0.05). Women with higher education levels are

more likely to be water secure compared to those with no education

(OR: 1.454, SE: 0.599). However, having only primary education

did not show any significant impact on water security than those

with no education Themarginal effects also indicate that increase in

education levels lead to greater water security for women. Women

with higher education levels have a 6.7% increased probability for

water security compared to those with no education (Coef: 0.067,

SE: 0.073). However, men’s education levels did not indicate any

significant influence on their water security.

3.5.9 Drinking water quality
Individuals who report good drinking water quality are more

likely to be water secure compared to those who report poor

drinking water quality, with significance observed at 1% level for

women (OR: 3.228, SE: 0.951) and 5% level for men (OR: 2.123,

SE: 0.74). The marginal values indicate that good drinking water

quality is associated with an increase of water security by 22.8%

(Coef: 0.228, SE: 0.058) and 10.9% (Coef: 0.109, SE: 0.05) for women

and men, respectively.
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TABLE 7 Binary logistic regression analysis results.

Variables (A) (B) (C)

Combined Women Men

Gender (men)

Women 1.058 (0.403)

Pay for water (no)

Yes 0.395∗∗∗

(0.0865)

0.377∗∗∗

(0.110)

0.447∗∗

(0.155)

Age (17–30 years)

31 and above Years 1.335

(0.390)

1.345

(0.404)

0.531∗

(0.185)

Age bracket∗ gender

Women 31 and above

years

0.429∗

(0.186)

- -

Urban quintile 1.279∗∗∗

(0.121)

1.192

(0.154)

1.440∗∗

(0.207)

Work status (unemployed)

Employed 1.212

(0.331)

1.233∗∗

(0.433)

0.346

(0.471)

Drinking water

source

(unimproved)

Improved 1.137∗

(0.277)

1.327∗∗

(0.438)

0.875

(0.327)

ICL scale (not concerned)

Concerned 8.051∗∗∗

(2.550)

5.562∗∗∗

(2.584)

12.46∗∗∗

(5.579)

Water satisfaction (not satisfied)

Satisfied 4.022∗∗∗

(1.164)

5.467∗∗∗

(2.314)

2.569∗∗

(1.062)

Education (no education)

Primary 0.934

(0.357)

0.750

(0.410)

1.248

(0.690)

Higher 1.665∗

(0.471)

1.454∗∗

(0.599)

1.883

(0.763)

Water quality (poor)

Good 2.681∗∗∗

(0.593)

3.228∗∗∗

(0.951)

2.123∗∗

(0.740)

Constant 0.0385∗∗∗

(0.0216)

0.0396∗∗∗

(0.0303)

0.0425∗∗∗

(0.0297)

LR chi2 (13) 176.99 82.57 94.05

Prob > chi2 0.0000 0.0000 0.000

Pseudo R2 0.2425 0.2174 0.2749

Observations 560 280 280

Standard errors in parentheses. ∗∗∗p < 0.01, ∗∗p < 0.05, ∗p < 0.1.

4 Discussion

In this study we evaluated different determinants of water

security in two urban towns of Pakistan with a specific gender focus,

TABLE 8 Marginal e�ects of binary logit model.

Variables (A) (B) (C)

Combined Women Men

Gender (men)

Women −0.0737

(0.0454)

Pay for water (no)

Yes −0.157∗∗∗

(0.0367)

−0.181∗∗∗

(0.0537)

−0.118∗∗

(0.0510)

Age (17-30 Years)

31 and above years −0.0160

(0.0370)

0.0522

(0.0522)

−0.0928∗

(0.0521)

Urban quintile 0.0400∗∗∗

(0.0150)

0.0311

(0.0227)

0.0516∗∗∗

(0.0197)

Work status (unemployed)

Employed 0.0313

(0.0445)

0.0369∗∗

(0.0610)

−0.00634

(0.0642)

Drinking water source (unimproved)

Improved 0.0210∗

(0.0399)

0.0505∗∗

(0.0592)

−0.0188

(0.0522)

ICL scale (not concerned)

Concerned 0.389∗∗∗

(0.0535)

0.317∗∗∗

(0.0775)

0.473∗∗∗

(0.0774)

Water satisfaction (not satisfied)

Satisfied 0.214∗∗∗

(0.0387)

0.287∗∗∗

(0.0584)

0.127∗∗

(0.0518)

Education (no education)

Primary −0.0104

(0.0578)

−0.0489

(0.0922)

0.0286

(0.0722)

Higher 0.0830∗

(0.0449)

0.0670∗∗

(0.0731)

0.0878

(0.0538)

Water quality (poor)

Good 0.169∗∗∗

(0.0377)

0.228∗∗∗

(0.0575)

0.109∗∗

(0.0503)

Observations 560 280 280

Standard errors in parentheses. ∗∗∗p < 0.01, ∗∗p < 0.05, ∗p < 0.1.

contributing to the gender water data evidence base that is currently

lacking and that does not meaningfully contribute to policy and

decision-making in Pakistan (Fatima et al., 2022). Results highlight

the multifaceted nature of water security and how the interplay

of various factors like socioeconomics, gender dynamics, wealth,

water source, and water quality perceptions all play a role in how

individuals experience water insecurity.

We found that across the study area, a higher percentage of

women are classified as water insecure than men. Across genders,

men and women are overall more water insecure than water

secure, which speaks to the growing water crisis in the twin cities.

Interestingly, the logistic regression results for gender on its own

showed that women have slightly higher odds of water security

as compared to men, but the negative marginal values suggest

that other variables may have a weaker impact on women’s actual

probability of being water secure compared to men. For example,
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FIGURE 3

Summary of binary logit model variables with statistically significant impact on water security for men and women. Source: Authors’ creation based

on model results. A green line indicates the variable has a positive significant impact on water security while a red line indicates the variable has a

negative significant impact on water security. The symbol (♀) represents women and (♂) denotes men.

if water security is influenced by socio-economic status, this will

have a larger impact on improving men’s water security levels in

Pakistan than women’s because men tend to be wealthier. What this

implies is that, despite women in the study area potentially having

better overall odds of being water secure, the actual conditions

and constraints they face in Pakistan can “dilute” the effectiveness

of other variables that are meant to improve their water security.

This could be due to various reasons such as cultural norms

and differences in resource allocation, decision-making power, or

mobility, and explains why more men are found to be water secure.

While our analysis revealed that gender and age did not have

statistically significant effects on water security independently, their

interaction did impact water security probability levels differently

for men and women. For example, age had a negative impact on

water security, with older age groups more water insecure than

younger age groups. This relationship was statistically significant

for men but not for women. Older men may be most vulnerable

to water insecurity due to traditional social and gender norms

where men are typically viewed as household heads and primary

breadwinners. As men age, these roles may place greater burden on

them, particularly if they lack familial support systems. In contrast,

age-related impacts on women’s water security may be less severe

due to cultural expectations that prioritize their care and wellbeing,

regardless of age. For instance, husbands, sons, or brothers are

traditionally responsible for ensuring women’s welfare, including

access to essential resources like water.

The model results illustrate that different variables may play

a stronger role in affecting water security than gender alone,

underscoring the importance of examining how intersecting

identities may affect men and women differently and applying an

intersectional lens when thinking about water security (Harrington

et al., 2023). While women are often disproportionately impacted

by water issues (Pouramin et al., 2020), which warrants attention

and gender-responsive and gender-transformative interventions,

we cannot assume that women will always be more water insecure

than men (Young et al., 2022). The relationship between gender

and water insecurity is complex and can vary depending on

contextual factors and other determinants (Young et al., 2024a).

Implementing tools like the IWISE, however, can help pinpoint

these differences and better guide where intervention is needed, and

for whom.

For example, the indicator of using an improved water source

or being satisfied with water quality may indicate water security

in the traditional sense. Digging deeper, despite majority of

respondents in the study area using an improved drinking water

source and being generally satisfied with water quality, this did

not translate into high levels of overall water secure men and

women across the towns. Evidence does suggest that perceptions

of water quality do not always align with actual water quality, and

perceptions can be influenced by multiple factors (Rowles et al.,

2018; Delpla et al., 2020). The binary logit model indicates that

women who use improved drinking water sources are significantly

more likely to be water secure than those who use unimproved

sources, while results were insignificant for men. This could be

attributed to several reasons. Improved water sources reduce

the risk of waterborne diseases and since women have unique

health and hygiene needs that require clean and safe water as

compared to men (e.g., menstrual hygiene), they would benefit

more directly from access to an improved water source (Pouramin

et al., 2020). In addition, access to an improved water source (e.g.,

piped household connection, handpump/standpipe, borehole) may

imply a reduction in the time and effort required for water

collection, particularly if the water source is near the home. In the

study’s urban setting, it can be assumed that, unlike their rural

Frontiers inWater 11 frontiersin.org

https://doi.org/10.3389/frwa.2024.1423237
https://www.frontiersin.org/journals/water
https://www.frontiersin.org


Khalid et al. 10.3389/frwa.2024.1423237

counterparts, women are not traveling extremely far distances to

obtain their drinking water. Improved water sources are often

closer to homes or provide more reliable access, reducing safety

risks associated with traveling long distances or waiting in long

queues at public sources, which disproportionately affects women

(Tallman et al., 2023). For men, the type of water source does not

significantly affect their water security. This indicates that other

factors may play a more prominent role in determining their water

security status. Men may be less directly involved in drinking water

collection and management, making the quality and accessibility of

the water source less significant toward their overall water security.

Results also confirmed that individuals who pay for drinking

water are less likely to be water secure, with significant results for

both men and women. While the ability to afford water might

suggest improved water security, the source and quality of water

should also be examined. If households do not have free access to

clean water, they will be forced to pay for water. Water that is paid

for, either from public or private tankers, or bottled water from

vendors, is at risk of being contaminated or may not be available

year-round, which can ultimately lead to greater water insecurity

compared to those who have a reliable and consistent water

supply. Tanker-provided water is also considered an unimproved

water source based on the WHO’s definitions. In Islamabad, the

Capital Development Authority (CDA) provides public tankers to

neighborhoods, but this coverage does not extend to Rawalpindi,

where many households rely on private tankers. This “private

tanker mafia” has exploited the market due to water shortages and

often sells contaminated water at high prices (Yasin, 2023).

Additionally, education level had a statistically significant

impact on water security levels only for women with higher

education levels. Higher education significantly impacts

women’s water security more than men’s, potentially due to

its empowerment effect. One reason could be that higher

education for women might empower them to engage more

actively in decision-making processes within their households

and communities, leading to better access to water resources and

improved water management practices. Education also opens

doors to better income-generation opportunities. This economic

empowerment allows women to contribute financially to their

households, potentially influencing decisions about investing

in better water infrastructure or services that enhance water

security. Educated women may have greater access to information,

local regulations, and their own rights, enhancing their ability

to make informed decisions about water use and management

and leverage resources more effectively compared to those who

are uneducated.

Conversely, the patriarchal context of Pakistan generally gives

men greater access to resources and decision-making power in

the household, regardless of their education level, thus the impact

of higher education on their water security is less significant

as compared to women. External factors may also play a more

prominent role in impacting water security despite education levels.

While those with higher education may have better knowledge of

safe water and hygiene practices, there still may be external forces

at play such as issues with infrastructure and access to clean water

sources which have a greater influence on water security outcomes

than individual characteristics.

Lastly, the disparity in urban wealth quintile scores between

men and women in the study area hints at broader socio-economic

inequalities that affect water security. Men had higher urban

wealth quintile scores compared to women, correlating with a

greater likelihood of being water secure. This discrepancy reflects

underlying socio-cultural dynamics where men traditionally have

more access to financial resources, assets like land and home

ownership, and economic opportunities (Abbas et al., 2021),

explaining the significant relationship for men but insignificant

relationship between wealth and water security for women. In the

socio-cultural context of Pakistan, gender norms often dictate that

men are primary earners and decision-makers within households.

This economic and social positioning can afford men greater

influence over household resource allocation, including decisions

related to water management and infrastructure investment. In

contrast, women’s access to resources and decision-making power

may be constrained, limiting their ability to address water security

challenges directly through wealth accumulation alone.

While our study has shown how multiple variables intersect to

affect water security, it is important to note that gender dynamics

still remain significant in shaping individuals’ experiences of

water insecurity. Thus, our results should not be interpreted as

diminishing the importance of gender-responsive or gender-

transformative approaches to water security interventions.

Addressing gender inequalities is key to achieving the SDGs,

especially SDG 6 (Clean Water and Sanitation). When gender

inequalities are addressed, access to safe drinking water may

improve (Wijesiri and Hettiarachchi, 2021). Our results emphasize

the need for a more holistic perspective that encompasses a

wide range of factors, including socio-cultural influences and the

broader political, economic, and governance context that impacts

access to and control over water resources.

4.1 Intersectional gender analyses are key
in understanding water inequalities

Water security challenges cannot be adequately addressed

without addressing underlying inequalities, power dynamics, and

structural barriers that disproportionately affect marginalized

communities, including women. Interventions that prioritize

technocratic solutions or capacity building of marginalized groups

without addressing gender and social relations and larger structural

forces are bound to fail. Wemust shift our policy and programming

paradigms and approach water security as a social justice issue

rather than only a technical or development issue.

In our study, gender was not the strongest determinant of water

security, but in other contexts it may be. More disaggregated data

across the country is needed to provide a clearer picture. Moving

forward, efforts to enhance water security in urban Pakistan

should prioritize intersectional approaches that consider the

complex interplay of gender, socio-economic status, access to water

resources and governance structures to develop more effective and

inclusive strategies. We echo Schilling et al. (2018) who posit the

need to move beyond thinking of gender as only women and

applying a gender-relational approach to analyses, which means

thinking about diverse gender groups and differences between and
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among gender groups, along with how gender identities intersect

with other social identities. Collecting disaggregated data across

gender, age, socioeconomic status, and other relevant variables can

offer a nuanced understanding of water insecurity and help bridge

gender data gaps in the water sector across Pakistan. Leveraging

this evidence base can lead to more effective advocacy efforts by

highlighting disparities and thereby pushing for more equitable

and inclusive water management practices. This not only enhances

decision-making but also creates accountability with decision-

makers; ignoring such evidence and perpetuating water inequalities

becomes a deliberate policy choice rather than an oversight.

Without collecting disaggregated data, particularly sex-

disaggregated data, policies and programs often miss important

gender and water linkages that are needed for sustainable water

solutions and may inadvertently implement gender-unaware

solutions that bring unintended harm. For example, in a water

supply intervention in India, public taps installed closer to

households were assumed to bring positive outcomes for a

community by saving women time traveling far distances to collect

water. Conversely, researchers found that women still spent hours

collecting water from the public taps because water demand

increased with the introduction of a closer supply source. While

men increased their water usage, the burden of fulfilling household

water needs still inevitably fell on women (Narain, 2014). Thus,

the delivery of a closer water source did not in and of itself result

in changes in gender norms or a reduction in women’s workload,

though it may have brought positive changes in other aspects. This

speaks to the importance of looking beyond the technical outputs

of water interventions and assessing social and gender impacts.

This necessitates better data and better analysis, understanding and

application of that data.

4.2 Policy and programming implications

This study presents a case study of water insecurity in two

urban towns, offering insights with broader implications for water

policies and programming in Pakistan. As a first step, relevant

stakeholders at the national, provincial and local levels need to

be sensitized on the importance of gender and social inclusion in

the water sector. This includes capacity-building on the gendered

impacts of water inequalities and a recognition that water solutions

should not only focus on new technologies and infrastructure. It

also includes building capacity on institutionalizing gender into

relevant departments, such as how to conduct gender analyses

and properly analyze sex- and gender-disaggregated data, and

inclusive community engagement. For example, Pakistan Bureau

of Statistics regularly publishes national level reports on economic

and social indicators; these could be improved with more thorough

gender analyses. At the policy level, gender considerations should

be systematically integrated into all water-related policies and

plans, such as the National Water Policy and National Adaptation

Plan. This should involve the use of gender-sensitive and gender-

responsive indicators and the collection of sex-disaggregated data

to monitor progress and outcomes, including updating existing

monitoring and evaluation systems to assess the impact of water

policies and programs on different gender groups. As a longer-term

goal to tackle structural inequities, federal ministries should review

and update legal and regulatory frameworks to ensure they support

gender equity in water access and management. This may include

laws that protect women’s and other marginalized groups’ rights

to water resources and promote equal opportunities in the water

sector workforce.

From an implementation standpoint, entities such as the

Capital Development Authority (CDA) in Islamabad and the

Water and Sanitation Association (WASA) in Rawalpindi could

consider adopting the IWISE Scale across select towns in twin

cities when designing and developing new water infrastructure

projects. Beyond the twin cities, provincial and district authorities

could also make use of this data. Implementing the Scales would

generate a comprehensive water security map, identifying the

most affected towns and neighborhoods, and more importantly,

which segments of the population are most affected. Because

the tool is quick and easy to administer, it could be easily

integrated into data collection activities. This information could

guide authorities in tailoring responses to specific needs, such

as constructing water filtration plants at strategic and accessible

locations in water-scarce areas, regulating public tanker prices to

prevent exploitation in poor communities, or addressing health and

pollution concerns. Collecting disaggregated water data can also

help shift the current culture of technocratic solutions to deeper

social problems. For instance, while installing a water filtration

plant may solve a community’s immediate water needs, sex-

disaggregated data might show that women face more water-borne

illnesses and have challenges with menstrual hygiene management,

which calls for broader solutions to tackle root issues of public

health inequities. Collecting specific data on transgender persons

would also provide more insight into their unique water security

challenges, enabling more inclusive and equitable interventions.

Moreover, international and civil society organizations may find

value in incorporating theWISE Scales into their water programs to

support monitoring of water security levels on a quarterly or yearly

basis. Organizations like UNICEF and other research institutions

can partner with local authorities and provide the technical support

needed to implement large-scale data collection activities.

The WISE Scales can also be used in conjunction with

other indicators related to food security, economic development,

health, WASH, and climate change, among others (Young et al.,

2024b). This would help strengthen understanding on cross-

sectoral linkages with water insecurity and make for improved

advocacy efforts. This data can be complementary to existing

data sources that federal and provincial departments should be

collecting. For example, the Ministry of Planning, Development

and Special Initiatives houses the federal SDGs Support Unit which

collects data on SDG indicator progress in Pakistan. Most of the

indicators tracked are reported at the household or population level

(Cheema et al., 2021), though disaggregated data (by gender, age,

disability, income level, etc.) would give a much clearer picture of

Pakistan’s actual progress on the SDGs.

As pointed out by Stoler et al. (2021), however, there are

some limitations in the WISE Scales that should be addressed,

including the addition of metrics to capture severity of water

insecurity experiences, adaptation or coping strategies employed,

and resilience to water security based on effectiveness of
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adaptation strategies employed. This reconceptualization

can more adequately capture water insecurity experiences

and provide insight on effective adaptation strategies. As

water insecurity is complex and varies even within the

same community, this stresses the importance of deeper

community and civil society engagement to understand

grassroots issues.

5 Conclusion

While gender dynamics are important in shaping water

security outcomes, they do not operate in isolation. Our findings

underscore the need for a multifaceted approach that considers

broader context surrounding water access and distribution. In

urban areas of Pakistan, issues such as unequal distribution

of resources, inadequate infrastructure, and social dynamics

may exacerbate water insecurity and disproportionately impact

certain gender and social groups over others. By adopting a

holistic approach that considers the intersectionality of gender,

socio-economic status, infrastructure accessibility, and governance

frameworks, among other variables, policymakers can develop

targeted interventions to address the root causes of water insecurity

and promote sustainable water management practices. It is not

enough to think about gender in isolation without considering

the broader context. Moreover, fostering community engagement

and participatory decision-making processes can empower local

residents, especially women and marginalized groups, to actively

contribute to the design and implementation of gender-responsive

water initiatives.

Future research should continue to explore the complex

interplay of gender with other social determinants, as well

as the effectiveness of specific interventions and policies in

mitigating water insecurity in urban settings. More research

is needed to understand differences in water security across

income levels, education levels, age, disability status, and

male or female-headed households (e.g., widows), as well as

comparing urban and rural water insecurity experiences. Tools

like the WISE Scales can be incorporated into national surveys

or used as monitoring tools for organizations to capture

changes in water security across time. Additionally, future

research should consider the role of climate change and its

impact on urban water security, as well as the potential for

community-based and participatory approaches in addressing

water challenges. Understanding the resilience and adaptive

capacities of different communities, especiallymarginalized groups,

can provide valuable insights into sustainable water management

practices. Through such efforts, we can advance our understanding

of the underlying drivers of water insecurity and inform evidence-

based solutions to tackle water insecurity in urban areas of Pakistan

and beyond.

5.1 Limitations of study

There are several limitations to this study. First, the relies

on cross-sectional data, providing a snapshot of water insecurity

at a single point in time in the two towns. However, water

insecurity can fluctuate across different periods and seasons.

Longitudinal studies would better capture these temporal variations

and provide deeper insights into the dynamics of a community’s

water insecurity. Second, focusing on only two urban towns

may not be representative of other urban or rural areas in

Pakistan. Third, while the study incorporated gender and social

determinants, it did not fully explore environmental variables

and governance structures. Lastly, the analysis is based on self-

reported data which may have introduced response bias, and future

studies should aim to triangulate data from multiple sources to

enhance reliability.
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