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Gender Dynamics and Socio-Economic Impacts of Water Collection and Environmental Sustainability in Bayelsa State, Nigeria
Abstract: Access to safe and reliable water remains a major challenge in Nigeria, with significant gendered implications for health, education, livelihoods, and environmental sustainability. This study examined the gender dynamics and socio-economic impacts of water collection across eight Local Government Areas (LGAs) in Bayelsa State, Nigeria. Primary data were collected from 400 respondents through household surveys, complemented by statistical analysis. Crosstabulation and Chi-Square Tests of Independence were employed to determine the extent to which gender influences responsibility for water collection. Findings show that adult females are the largest group responsible for water collection (34%), followed by male and female children (24% and 21% respectively), while 21% were adult males. Although women and children carry the greatest burden in practice, the Chi-Square test across all LGAs revealed no statistically significant association between gender and water collection (p = 0.061). At the individual LGA level, Brass stood out as the only community with a significant gender effect (χ² = 5.53, p = 0.019), driven by the unusually high involvement of male children. Respondents also highlighted gender-specific challenges, including physical strain (59.8%), harassment (9.4%), and time burdens that limit educational and economic opportunities, particularly for girls. The study emphasises that improving access to clean water is not only a public health and social equity issue but also a critical component of environmental sustainability. It recommends expanding safe water infrastructure, mainstreaming gender-sensitive policies, and promoting community-based solutions to reduce the burden of water collection and enhance sustainable water management.
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1. Introduction
Safe drinking water is widely recognized as a basic human right, yet millions still lack access to it [1]. According to UNICEF and the World Health Organization, over 785 million people worldwide lack access to safe water, and approximately 29% of the global population relies on sources that are not managed safely [2]. In many households without piped connections, collecting water for domestic use is essential but often labour-intensive, requiring frequent trips over long distances with heavy containers [3,4]. Global estimates indicate that when water is not available at the household premises, women and girls undertake the task in nearly 80% of cases, deepening the burden on female household members [3].
Women and girls bear a disproportionate burden from limited access to safe water, since they are primarily responsible for managing water within households [5-8]. In fact, [2] note that in four out of every five households globally, they are the ones tasked with water collection when supplies are not available at home [2]. This responsibility exposes them to greater WaSH-related health challenges compared to men [9,10]. Evidence shows that women and girls experience higher mortality from diarrheal diseases and greater disability-adjusted life years (DALYs) due to poor hygiene [11,12]. Beyond this, unsafe drinking water and the physical demands of water collection can worsen pregnancy outcomes, contribute to perinatal complications, affect menstrual health, and heighten the risk of reproductive tract infections [13-16]. 
Additionally, the time spent fetching water often comes at the expense of schooling, paid employment, household care, or rest [4,10]. In many low-income settings, the feminization of water collection is not only a practical necessity but a structural reinforcement of gender inequality [17]. Carrying heavy containers is linked to a range of health problems, including back pain, musculoskeletal strain, and chronic fatigue [17]. These physical burdens reinforce broader socio-economic disadvantages faced by women, including restricted access to education, reduced time for productive work, and compromised well-being [10]. 

Nigeria, often recognized as one of Africa’s largest economies, still grapples with the challenge of providing safe and reliable water for its people. The situation is particularly dire in rural and riverine areas, where water infrastructure remains inadequate. [18] reports that over 60 million Nigerians lack access to clean water. 19noted that about 66.3 million Nigerians lack access to safe drinking water, with surface water quality being generally poor and groundwater pollution attributed to landfill leachate, oil and gas exploration, and hydrogeological interactions, particularly affecting areas like Bayelsa with observed lead and barium contamination [19]. Furthermore, rapid urban growth has placed further strain on existing systems, creating severe shortages in densely populated cities. Governance issues and corruption have also slowed progress, as poor fund management and weak regulatory structures continue to undermine service delivery [20].

Bayelsa State, located in the Niger Delta Region, highlights these contradictions clearly. Although the state is surrounded by rivers, creeks, and swamps, the state should, in principle, enjoy abundant water. Instead, oil exploration, pollution, and poor waste practices have contaminated many natural sources, raising the risks of waterborne illnesses and making treatment more costly [21]. According to the 2021 WASH NORM report, in Bayelsa State, 51% of the population has access to basic drinking water services, compared to the national average of 67% and the South South geopolitical zone average of 65%; similarly, the state is ranked 30th out of [37] states and the Federal Capital Territory, with residents in Lagos (96%) being nearly twice as likely to have such access [22]. The swampy terrain poses additional challenges, driving up the costs of pipelines and treatment plants and limiting the reach of conventional water projects [23]. Combined with economic and institutional constraints, these factors leave large numbers of households relying on unimproved water sources, which have direct impacts on health and well-being.

Amid these challenges lies a pressing social question: who carries the greatest burden of fetching water in the State? In many low-income households, the struggle to secure daily water is a defining feature of life [24]. Research in other contexts shows that women and girls are most affected, often spending hours walking long distances to collect water. This responsibility limits their opportunities for education, paid work, and leisure, while also exposing them to health and safety risks [25,26]. Whether this same pattern holds in Bayelsa is less clear. Do cultural norms, settlement patterns, and household structures determine who fetches water? And what wider social and economic costs emerge from these roles, on time use, schooling, health, and personal safety?

This study seeks to answer these questions by exploring how gender shapes water collection practices in Bayelsa State and what socio-economic implications arise from this burden.
2.Materials and Method
2.1
Study Area

The research was carried out in Bayelsa State, Nigeria, situated between latitudes 4°15′–5°23′ N and longitudes 5°22′–6°45′ E. Bayelsa is bordered by Delta State to the west and north, Rivers State to the east, and the Atlantic Ocean to the south. It covers an estimated landmass of 10,773 km², with Yenagoa serving as the administrative capital [27]. The state experiences a humid tropical equatorial climate, with temperatures ranging between 26°C and 31°C, high relative humidity, and annual rainfall of 2,000–4,000 mm, which peaks from March to November [28].

Soils in the region are dominated by poorly drained inceptisols and acid sulphate soils, supporting mangrove and freshwater swamp forests [29,30]. Geologically, Bayelsa lies within the lower delta plain, underlain by Holocene sedimentary deposits. The relief is predominantly low-lying, with major rivers such as the Nun and Brass creating seasonal flooding [27]. The study specifically focused on the eight Local Government Area (LGA) headquarters: Twon Brass, Yenagoa, Ekeremor Town, Ogbia Town, Nembe Town, Kaiama, Oporoma, and Sagbama Town. Based on the 2006 census and applying a 3% annual growth rate, the projected population for 2023 was estimated at 230,027 [31].

Bayelsa State comprises eight Local Government Areas (LGAs) with diverse population densities and socio-economic profiles. The LGA headquarters were selected because they reflect a mix of urban and semi-urban settings, making them suitable for assessing variations in water access and collection practices, capturing the environmental and infrastructural diversity that defines the state. As administrative headquarters, they provide a balanced overview of household and community-level water conditions across the state.

Although Bayelsa is surrounded by rivers and creeks, many households still lack access to safe and reliable water. Poor infrastructure, oil pollution, and weak institutional capacity limit water availability, forcing residents, especially women and children, to depend on unsafe sources such as rainwater, streams, and shallow wells. These conditions increase the time and physical burden of water collection and deepen gender disparities in household labour [21,23].
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Fig 1: Map of Bayelsa showing Sampled points
Source: Authors (2025), prepared using ArcGIS 10.8, Department of Environmental Management, Niger Delta University. No third-party copyrighted material used.
2.2
Research Design and Sampling

A descriptive survey research design was adopted to examine the socioeconomic dimensions of water collection and sanitation across Bayelsa State [32]. Both primary and secondary data sources were employed. Primary data were collected through household surveys, incorporating structured questionnaires that combined quantitative items (e.g., water access, collection responsibilities) with qualitative inputs (e.g., perceptions of gender roles and challenges). Secondary data were obtained from government reports, policy documents, and peer-reviewed literature.

The study population comprised all households within the eight selected LGA headquarters. Using the Taro Yamane formula with a 5% margin of error, a total sample size of 400 respondents was derived. A multi-stage sampling procedure was applied: purposive selection was used to identify the LGA headquarters, while simple random sampling was employed to select households within each community.

2.3
Instrument Validity

The questionnaire was developed based on an extensive literature review and adapted from previously validated tools used in related WASH and gender studies. Experts from the Department of Environmental Management, Niger Delta University, reviewed the instrument to ensure it covered all relevant dimensions, including socio-economic factors, water access, sanitation practices, and gender roles.

2.4
Instrument Reliability

To establish reliability, a pilot test was conducted with 40 respondents in non-sampled communities. The test–retest method, conducted over a two-week interval, yielded a correlation coefficient of 0.84, indicating strong stability. Internal consistency was also verified using Cronbach’s alpha (α = 0.78), confirming acceptable reliability. Inter-rater reliability for observational items produced a Cohen’s kappa value of 0.81, suggesting a high level of agreement between assessors.

2.5
Sampling Distribution

A total of 400 questionnaires were distributed across the eight LGAs headquarters. Of these, 395 were retrieved, representing a response rate of 98.75%. Each LGA headquarters (Twon Brass, Yenagoa, Ekeremor, Ogbia, Nembe, Kaiama, and Sagbama) had 50 questionnaires administered and fully returned, accounting for 12.25% each of total responses. Oporoma recorded a slightly lower return rate, with 45 out of 50 questionnaires retrieved (11.25%).
2.6 
Data Collection and Analysis

Data were collected over a two-week period through trained field enumerators using a structured questionnaire administered directly to respondents. The instrument captured demographic characteristics, gender roles in water collection, socioeconomic impacts, and perceived challenges.

Qualitative insights were drawn from open-ended questions and triangulated with quantitative findings. Descriptive statistics such as frequencies and percentages were used to summarize respondents’ characteristics and identify general patterns across the study areas.
Inferential statistics, particularly cross-tabulation and Chi-Square Tests of Independence, were applied to examine the relationship between gender and water collection responsibilities. Microsoft Excel and SPSS (version 26.0) were used for data entry, coding, cleaning, and statistical analysis, while qualitative responses were organised into themes reflecting gendered experiences and community perspectives.

3. Results
3.1
Individuals Responsible for Fetching Water

The data highlight distinct patterns in how water-fetching responsibilities are distributed across households in Bayelsa State. Female adults emerged as the most common group, accounting for an average of 21% across the eight LGAs (Fig. 2). This trend was especially visible in Brass and Nembe (24% each), reflecting traditional domestic roles that assign household chores such as water collection to women. Children also play a central role. Both female and male children accounted for 16% each on average. In LGAs like Ekeremor, Kaiama, and Sagbama, their participation was nearly equal, pointing to the intergenerational transfer of labour burdens in households where water access remains inadequate. 

By contrast, male adults contributed significantly less, averaging only 11%. Even in Ekeremor and Sagbama, where their participation peaked at 14%, their involvement remained secondary. Shared responsibility within households was also low, averaging just 11%, with Yenagoa reporting the lowest figure (8%). The “based on availability” category was the most prominent overall, averaging 25%. In Oporoma (32%) and Ogbia (28%), fetching water was primarily determined by who was available at the time, underscoring the influence of infrastructural challenges in shaping household responsibilities.

Fig 2: Individuals Responsible for Fetching Water
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Source: Author’s Fieldwork, 2024.

3.2
Impact of Gender Roles on Water Collection
When asked whether gender roles influence water collection, 59% of respondents answered “No” (Table 1). This outcome was most common in Yenagoa (62%), possibly due to its more urban context and better access to piped water. In contrast, 41% affirmed that gender roles do influence water collection, with Brass, Kaiama, and Oporoma recording the highest proportion at 42%.

The findings suggest a disconnect between stated responses and actual practice. While earlier results clearly show that women and children, particularly girls, carry most of the burden, fewer respondents consciously acknowledged this as a gendered division of labour. Among those who did, the most cited explanation (20.2%) was the belief that water fetching is women’s responsibility. Another 19% emphasized the physical strain women endure, while 15.7% linked these roles to reduced opportunities for girls’ education and leisure, especially in Brass and Nembe.
Table 1: Impact of Gender Roles on Water Collection 

	
	
	Percentages

	
	
	Brass
	Ekeremor
	Kaiama
	Nembe
	Ogbia
	Oporoma
	Sagbama
	Yenagoa
	Average

	Gender roles affect water collection in your community

	1.
	Yes
	42.0
	40.0
	42.0
	40.0
	40.0
	42.0
	44.0
	38.0
	41.0

	2.
	No
	58.0
	60.0
	58.0
	60.0
	60.0
	58.0
	56.0
	62.0
	59.0

	
	Total
	100.0
	100.0
	100.0
	100.0
	100.0
	100.0
	100.0
	100.0
	100.0

	How gender roles influence water collection in your community

	1.
	Limits girls’ education, work, and free time
	60.0
	-
	14.3
	33.3
	-
	-
	-
	18.2
	15.7

	2.
	Time-consuming for females
	40.0
	14.3
	14.3
	16.7
	-
	-
	11.1
	27.2
	15.5

	3.
	Chores like water fetching are women’s responsibility
	10.0
	28.5
	14.3
	-
	33.3
	33.3
	33.3
	9.1
	20.2

	4.
	Physically stressful/difficult for females
	-
	14.3
	21.4
	33.3
	-
	33.3
	22.3
	27.3
	19.0

	5.
	Women’s physical build makes water fetching harder
	-
	14.3
	14.3
	-
	-
	33.4
	11.1
	9.1
	10.3

	6.
	Men are stronger or better suited for water-related tasks
	-
	14.3
	7.1
	16.7
	66.7
	-
	-
	-
	13.1

	7.
	Water collection is inconvenient or uncomfortable for females
	-
	14.3
	14.3
	-
	-
	-
	22.2
	9.1
	7.5

	
	Total
	100.0
	100.0
	100.0
	100.0
	100.0
	100.0
	100.0
	100.0
	100.0


Source: Author’s Fieldwork, 2024.
3.3 
Gender-Specific Challenges to Water Collection

A significant share of respondents (31.4%) reported gender-specific challenges in water collection, while 33.8% said none existed, and 34.9% were uncertain (Table 2). Among those who identified challenges, physical strain was the most prominent, reported by 59.8% on average and universally cited in Yenagoa. Harassment and safety concerns were also noted, especially in Brass (27.2%) and Ekeremor (21.4%).

Time-consuming responsibilities were highlighted in Kaiama (33.3%) and Oporoma (26.7%), reflecting the opportunity costs of water collection (Table 2). These challenges emphasize how gender intersects with infrastructural limitations to compound the burden on women and girls.

Table 2: Gender Specific Challenges to Water Collection

	
	
	Percentages

	
	
	Brass
	Ekeremor
	Kaiama
	Nembe
	Ogbia
	Oporoma
	Sagbama
	Yenagoa
	Average

	             Presence of Gender-Specific Challenges to Water Collection

	1.
	Yes
	30.0
	42.0
	41.0
	30.0
	16.0
	34.0
	40.0
	18.0
	31.4

	2.
	No
	48.0
	14.0
	22.0
	50.0
	58.0
	16.0
	18.0
	44.0
	33.8

	3.
	Not sure
	22.0
	44.0
	37.0
	20.0
	26.0
	50.0
	42.0
	38.0
	34.9

	
	Total
	100.0
	100.0
	100.0
	100.0
	100.0
	100.0
	100.0
	100.0
	100.0

	             Gender-Specific Challenges

	1.
	Fear that girls may drown while fetching water
	-
	-
	-
	-
	14.3
	-
	-
	-
	1.8

	2.
	Harassment or safety concerns
	27.2
	21.4
	5.9
	-
	-
	6.7
	14.3
	-
	9.4

	3.
	Harassment & Physical difficulty
	9.1
	-
	-
	-
	14.3
	13.3
	7.1
	-
	5.5

	4.
	Harassment & Time-consuming
	9.1
	-
	5.9
	-
	-
	-
	7.1
	-
	2.8

	5.
	Physical difficulty
	36.4
	71.4
	58.8
	58.3
	57.1
	53.3
	42.9
	100.0
	59.8

	6.
	Physical difficulty & Harassment
	-
	7.2
	5.9
	-
	-
	-
	-
	-
	1.6

	7.
	Physical difficulty & Time-consuming
	18.2
	-
	23.5
	33.3
	14.3
	26.7
	28.6
	-
	18.1

	8.
	Time-consuming
	-
	-
	-
	8.4
	-
	-
	-
	-
	1.1

	
	Total
	100.0
	100.0
	100.0
	100.0
	100.0
	100.0
	100.0
	100.0
	100.0


Source: Author’s Fieldwork, 2024.
3.4
Extent of Gender Influence on Water Collection

Cross-tabulation analysis in Table 3 shows that of the 157 individuals involved in water collection, females slightly outnumbered males (55% versus 45%). Female adults were the largest single group (54), followed by male children (37). In LGAs such as Oporoma, Kaiama, and Yenagoa, women clearly dominated water collection. However, Brass presented an exception, where male children were disproportionately involved. Nembe, Ogbia, and Sagbama displayed near parity between genders.

Table 3: Cross-Tabulation Result of Water Collection Responsibility

	LGA Headquarters
	Female Adult
	Female Child
	Male Adult
	Male Child
	Total Female
	Total Male
	Grand Total

	Brass
	6
	1
	6
	12
	7
	18
	25

	Ekeremor
	6
	7
	4
	2
	13
	6
	19

	Kaiama
	7
	6
	2
	4
	13
	6
	19

	Nembe
	7
	3
	6
	5
	10
	11
	21

	Ogbia
	5
	3
	4
	6
	8
	10
	18

	Oporoma
	10
	5
	4
	2
	15
	6
	21

	Sagbama
	4
	4
	3
	4
	8
	7
	15

	Yenagoa
	9
	4
	4
	2
	13
	6
	19

	Total
	54
	33
	33
	37
	87
	70
	157


Source: Author’s Fieldwork, 2024.

To assess the exact extent to which gender influences household responsibility for water collection across Bayelsa State, Chi-Square Tests of Independence were conducted using SPSS (version 26.0).

Table 4 presents the cross-tabulation of individuals responsible for water collection, categorized by gender and age. Out of 157 individuals, 87 were females (54 adults, 33 children) and 70 were males (33 adults, 37 children). This translates into a slight female majority (55.4% versus 44.6%), with adult females being the largest single group. Male children, however, also formed a substantial share of water collectors, almost equaling their female counterparts.

Table 4: Gender Crosstabulation Result

	
	Female
	Male
	Row Total

	Adult
	54
	33
	87

	Child
	33
	37
	70

	Col Total
	87
	70
	157


Source: Author’s Fieldwork, 2024.

The results of the Chi-Square Test (Table 5) indicate no statistically significant association between gender and water collection responsibility across all LGAs combined (Pearson χ² = 3.497, df = 1, p = 0.061). Since the p-value is slightly above the 0.05 threshold, the finding does not support a significant link at the 5% level. However, the proximity of the p-value to the cut-off suggests an emerging trend that may reflect underlying gender dynamics.

Table 5: Chi-Square Tests

	Test
	Value
	df
	Asymp. Sig. (2-sided)

	Pearson Chi-Square
	3.497
	1
	0.061

	Likelihood Ratio
	3.509
	1
	0.061

	N of Valid Cases
	157
	
	


Source: Author’s Fieldwork, 2024.

At the level of individual LGAs, results varied (Table 6). Brass stood out as the only LGA where gender significantly influenced water collection (χ² = 5.53, df = 1, p = 0.019). This finding was driven by the disproportionately high number of male children engaged in water collection (12) compared to only one female child, while adults were evenly distributed (6 female, 6 male). This suggests that in Brass, cultural practices or the physical demands of the environment have positioned boys as the primary water fetchers among children.

In contrast, other LGAs such as Ekeremor, Kaiama, Nembe, Ogbia, Oporoma, Sagbama, and Yenagoa all recorded p-values greater than 0.05, indicating no statistically significant gender influence. For example, in Kaiama (χ² = 0.68, p = 0.410) and Yenagoa (χ² = 0.01, p = 0.920), female participation was clearly higher in practice but did not reach statistical significance. Oporoma was unusual, recording a Pearson Chi-Square statistic of 0.00 (p = 1.000), implying perfect alignment between observed and expected values, a result that may reflect atypical household structures or limitations in the dataset.

Table 6: Individual LGA Headquarters Chi-Square Tests

	Community
	Test
	Value
	df
	Asymp. Sig. (2-sided)
	N of Valid Cases

	Brass
	Pearson Chi-Square
	5.530
	1
	0.019
	25

	
	Likelihood Ratio
	6.166
	1
	0.013
	

	Ekeremor
	Pearson Chi-Square
	0.679
	1
	0.410
	19

	
	Likelihood Ratio
	0.704
	1
	0.401
	

	Kaiama
	Pearson Chi-Square
	0.679
	1
	0.410
	19

	
	Likelihood Ratio
	0.704
	1
	0.401
	

	Nembe
	Pearson Chi-Square
	0.540
	1
	0.462
	21

	
	Likelihood Ratio
	0.543
	1
	0.461
	

	Ogbia
	Pearson Chi-Square
	0.900
	1
	0.343
	18

	
	Likelihood Ratio
	0.906
	1
	0.341
	

	Oporoma
	Pearson Chi-Square
	0.000
	1
	1.000
	21

	
	Likelihood Ratio
	0.000
	1
	1.000
	

	Sagbama
	Pearson Chi-Square
	0.080
	1
	0.777
	15

	
	Likelihood Ratio
	0.080
	1
	0.777
	

	Yenagoa
	Pearson Chi-Square
	0.010
	1
	0.920
	19

	
	Likelihood Ratio
	0.010
	1
	0.920
	


Source: Author’s Fieldwork, 2024.

Overall, the evidence shows that while women, especially adult females, bear much of the responsibility for water collection in practice, this pattern was not statistically significant across most LGAs. Brass stands as an exception, where boys dominate child water collection, highlighting how local cultural or environmental factors shape household labour dynamics. This variability emphasizes that gender influence on water collection in Bayelsa State is not uniform but context-dependent, reflecting community-specific roles and expectations.

4. Discussion
The findings of this study confirm that water collection in Bayelsa State remains a gendered practice, though with notable variations across local government areas. Consistent with global trends reported by [2] and supported by [5], women and children were most frequently responsible for fetching water. Adult females constituted the largest group of collectors, while both male and female children contributed significantly. The involvement of children underscores the intergenerational transfer of labour observed in other sub-Saharan African contexts [33], where water insecurity interrupts childhood development and education.

Interestingly, while women and children clearly dominated water collection in practice, most respondents (59%) claimed that gender roles did not influence household responsibilities. This contradiction mirrors observations by [34] in southern Nigeria, where water fetching was seen as a “normal” aspect of women’s domestic duties, often unrecognized as a gendered burden. The normalization of women’s disproportionate responsibility may explain why respondents under-reported gender as a factor, despite evidence to the contrary in the data.

The challenges identified, particularly physical strain, time poverty, and exposure to harassment, resonate strongly with existing literature. Studies from South Africa [35] and [36] have documented musculoskeletal injuries and reproductive health complications linked to water carrying, while [17] and [37] emphasize psychosocial stress and reduced well-being. Similar to findings in Kenya by 38, the Bayelsa data illustrate how inadequate water infrastructure intensifies physical and emotional stress, with women bearing the greater burden. Harassment and safety risks, especially in Brass and Ekeremor, also align with [39] and [40], who documented links between water insecurity and gender-based violence in sub-Saharan Africa and Asia.

The statistical analysis revealed that, at the aggregate level, gender did not significantly influence water collection (p = 0.061). Yet the proximity of this value to the significance threshold suggests a persistent, if nuanced, gendered trend. Brass emerged as an exception, where male children were disproportionately involved. This contrasts with global estimates showing female children’s predominance in water collection [3]. The Brass anomaly may reflect cultural expectations that boys contribute more to household provisioning in riverine communities or the physical challenges of traversing swampy terrain, which favour male participation. This local specificity highlights the importance of context, echoing 41, who showed that livelihood patterns shape gendered perceptions of water insecurity.

The broader socio-economic implications are significant. Physical burdens and time costs restrict opportunities for education and paid employment, reinforcing gender inequality. As [5] and [24] argue, time poverty from water fetching deepens women’s marginalization in both domestic and economic spheres. In Bayelsa, this was reflected in the views that girls’ education suffers where water collection demands are high, particularly in Brass and Nembe. The findings also resonate with evidence from Nigeria and the wider Niger Delta that poor infrastructure and environmental degradation exacerbate women’s workloads [42,21].

At the same time, the lack of statistical significance across most LGAs suggests that while women dominate, water collection is not uniformly feminized in Bayelsa. The “based on availability” category, which accounted for 25% of responses, points to a pragmatic approach shaped by infrastructural scarcity. This may partly explain the divergence from broader African and global evidence, where the feminization of water collection is nearly universal. In Bayelsa’s riverine terrain, labour distribution is more flexible, shaped by availability rather than rigid gender prescriptions.

Overall, the study contributes new evidence from a Niger Delta context, showing that while women and girls continue to bear the brunt of water collection, the burden is mediated by environmental, cultural, and infrastructural factors. The findings reinforce global literature on health, time poverty, and vulnerability, but also challenge assumptions of uniformity by highlighting local variations such as Brass. These findings emphasize the need for interventions that are both gender-sensitive and context-specific, addressing infrastructural deficits while recognizing the social dynamics that shape household responsibilities.

5. Conclusions
This study examined the gender dynamics and socio-economic impacts of water collection across the eight local government areas of Bayelsa State. The results show that adult women and children, both boys and girls, carry most of the responsibility for fetching water, while men contribute far less. Yet, many respondents did not remark this as a gendered division of labour, reflecting how water collection has been normalized as part of women’s domestic duties. The burden of water collection manifests in physical strain, time poverty, risks to education, and exposure to harassment, echoing wider evidence from sub-Saharan Africa and beyond. Although statistical tests revealed no significant association between gender and water collection at the aggregate level, local variations, particularly in Brass where boys dominated child water fetching, highlight the role of cultural and environmental factors in shaping household responsibilities. These findings emphasize that water collection in Bayelsa is not only a matter of infrastructure but also of social structure. The disproportionate labour placed on women and children reinforces inequalities in education, health, and economic participation. Addressing these challenges requires interventions that expand access to safe water while integrating gender-sensitive policies that reduce household burdens and protect vulnerable groups; hence the following recommendations are proffered:
(1) 
Expand Access to Safe and Reliable Water Infrastructure: Government and development 
partners should prioritize investment in piped water systems and boreholes, especially in rural and riverine 
communities where access remains lowest. This would reduce reliance on unimproved sources and lessen 
the burden on women and children.

(2) Mainstream Gender-Sensitive Water Policies: Water sector planning at the state and local 
government levels should explicitly address gendered responsibilities. Policies must recognize women’s 
central role in household water management and promote equitable participation in decision-making on 
water governance.

(3) Introduce Community-Based Water Supply Management: Establishing community-managed 
water systems, with active representation of women, can improve sustainability while ensuring that local 
realities and needs are incorporated. Such models have been effective in other resource-limited settings.

(4) Promote Education and Awareness Campaigns: Targeted sensitization programs should highlight 
the socio-economic costs of water collection, including its impacts on girls’ education and women’s health. 
Challenging entrenched cultural norms can gradually reduce gendered expectations.

(5) Integrate Safety and Protection Measures: Given the risks of harassment and physical strain, 
especially for women and girls, interventions should include safe water collection points closer to 
households, improved lighting in public spaces, and stronger community-based protection mechanisms.

(6) Support Alternative Technologies for Household Water Supply: Low-cost innovations such as 
rainwater harvesting, solar-powered pumps, and household filtration systems should be promoted to ease 
the burden on households in hard-to-reach areas of Bayelsa, most especially the riverine communities.

(7) Strengthen Institutional Accountability: State water agencies and LGAs must be better funded, 
monitored, and held accountable to ensure that water infrastructure projects are completed, maintained, 
and equitably distributed across communities.

(8) Encourage Research and Monitoring: Continued research is necessary to track the gendered impacts 
of water insecurity across the Niger Delta. Regular monitoring through surveys like WASH NORM should 
inform responsive policies and programs tailored to the socio-cultural realities of Bayelsa.
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