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Gender Dynamics and Socio-Economic Implications of Household Water Collection in Bayelsa State, Nigeria.

ABSTRACT
This study examined gender dynamics and the socio-economic implications of household water collection across eight local government area headquarters in Bayelsa State, Nigeria, using a cross-sectional descriptive survey design. Structured questionnaires, supplemented with informal interviews, were administered to households. Out of 395 returned questionnaires, 157 cases with clearly identified primary water collectors were analyzed, using both descriptive statistics and a Chi-square test of independence (α = 0.05).
 Results indicate a gendered pattern in water collection, with adult females being the largest group of primary collectors (34%), followed by male children (24%) and female children (21%), with adult males accounting for 21%. Despite 59% of respondents reporting that gender did not determine responsibility, practical observations highlighted women and children as the main water collectors. Physical labour burden was the most reported challenge (67.99%), followed by time burden (14.64%) and harassment of girls and women (16.01%). Fear of drowning was minimal (1.36%), though other challenges affected schooling, productive time, and economic participation. The Chi-square test showed no statistically significant association between gender and water collection responsibility across all locations combined (χ² = 3.497, p = 0.061), though Brass was an exception (p = 0.019), where male children were heavily involved. The study concludes that household water collection in Bayelsa State is influenced by infrastructure availability and household coping strategies, with significant socio-economic implications
. Recommendations include improving reliable, proximate water supply and integrating gender-responsive planning into WASH programmes to reduce labour burdens and enhance household welfare.
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1.0 INTRODUCTION

Safe drinking water is widely recognized as a basic human right, yet millions still lack access to it (De Guzman et al., 2023). Globally, one in four people—about 2.1 billion—still lack access to safely managed drinking water, and 106 million drinks directly from untreated surface sources (WHO & UNICEF, 2025). These disparities are most acute in low-income and rural contexts, where residents are more than twice as likely as those in other regions to lack basic drinking water services (Sahoo & Rath, 2025; WHO & UNICEF, 2025).  In areas without piped household water connections, water procurement is a grueling, labour-intensive task, that often requires long-distance treks with heavy containers (UNICEF, 2016; Geere et al., 2018b). This burden is not distributed equally; as studies has shown that women and girls account for nearly 80% of household water collection globally, a statistic that reinforces deep-seated structural gender inequalities and limits the socio-economic mobility of females in developing nations (UNICEF, 2016; Graham et al., 2016; Kayser et al., 2019; Pouramin et al., 2020; Tomberge et al., 2021). Dickin & Caretta, 2022).

The physical and socio-economic consequences of this water insecurity are profound. Beyond the immediate risk of waterborne illnesses such as diarrheal diseases, women face specific reproductive health complications and chronic musculoskeletal strain from the physical toll of carrying heavy loads (Geere et al., 2018a; Prüss-Ustün et al., 2019; Ademas et al., 2020; Kayser et al., 2021). Furthermore, the "opportunity cost" of water collection is staggering; time spent fetching water directly displaces formal education, income-generating activities, and necessary rest, thereby trapping households in a cycle of poverty (Geere et al., 2018b; Dickin & Caretta, 2022).

In Nigeria, the water crisis is particularly acute in rural and riverine territories. Despite the country’s vast natural resources, over 66.3 million Nigerians lack access to clean water (UNICEF, 2018; Ighalo & Adeniyi, 2020). In the Niger Delta region, this crisis is compounded by an environmental paradox: while the region is defined by its abundance of water, much of it is undrinkable due to oil exploration pollution, untreated industrial waste, and complex hydrogeological interactions (UNICEF, 2018; Ighalo & Adeniyi, 2020). Bayelsa State serves as the epicenter of this irony, because, despite being situated amidst a vast network of rivers and swamps, the state should, in principle, enjoy abundant water but instead suffers from severe contamination, derelict infrastructure, and the high cost of private water provision. This forced reliance on unimproved sources creates a "scarcity amidst plenty" that dictates the daily lives of its residents (Ite et al., 2018; Ohwo, 2019). Statistics shows that only 51% of its population has access to basic drinking water services, and when compared to the national average of 67% and the South South geopolitical zone average of 65%; that is quite low. 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 to safe drinking water, the alarming reality for the people of the state (Federal Ministry of Water Resources, 2021). The situation is further compounded by the swampy terrain, which drives up the costs of pipelines and treatment plants and limiting the reach of conventional water projects (Ohwo, 2019).
While the "feminization of water collection" is a well-documented global phenomenon, the specific gender dynamics within the unique ecological and socio-cultural landscape of Bayelsa State remain critically under-researched. Over the past decade, a substantial body of knowledge has emerged detailing the gendered dimensions of water access and usage (Dickin & Caretta, 2022). However, much of this existing literature adopts a monolithic view of sub-Saharan Africa, often overlooking the nuanced ways labour patterns shift in specialized environments.

In the riverine areas of the Niger Delta, the traditional "head-loading" model may be disrupted by the necessity of boat transportation, the presence of informal water markets, and the localized impacts of urban decay. It remains unclear whether the globally recognized patterns of female-led collection hold true within the distinct settlement patterns and household structures of Bayelsa (Fisher et al., 2017). 
This study, therefore, seeks to move beyond generalized assumptions by interrogating the specific drivers of water labour: Do entrenched cultural norms, ecological constraints, or household economic status dictate who fetches water? Furthermore, what are the broader social and economic "hidden costs" of these roles, particularly the longitudinal impacts on time-poverty, educational attainment, physical health, and the personal safety of the collectors?. In doing so, it provides context-specific evidence essential for designing equitable water policies in a region uniquely devastated by environmental degradation and infrastructural neglect.

2.0 MATERIALS AND METHODS

2.1 Study Area

The study was conducted in Bayelsa State, located in the Niger Delta region of Nigeria (4°15′–5°23′ N and 5°22′–6°45′ E). The state is bounded by Delta State to the west and north, Rivers State to the east, and the Atlantic Ocean to the south, with Yenagoa as its administrative capital. Bayelsa occupies approximately 10,773 km² and is characterized by dispersed settlements linked by waterways and limited road access (Okonkwo & Ehirim, 2017).

This study is of particular importance, because the Bayelsa state presents a paradox situation of where there is abundant surface water but poor or limited access to safe domestic water. The state is intersected by numerous rivers and creeks, including the Nun and Brass rivers, yet many households rely on rainwater harvesting, shallow wells, and surface water sources for daily use. Public water supply infrastructure is sparse and unreliable, particularly outside a few urban centres (Ohwo, 2019). This situation is further strained by oil exploration activities, seasonal flooding, and saline intrusion especially in the coastal communities further reduce the availability of potable water sources, increasing dependence on manual water collection.

Against this backdrop, these conditions directly relate to the study objective. Where in cases piped water supply is absent, households must obtain water physically, making water access a labour activity rather than a service. In Bayelsa communities this responsibility is largely socially assigned within households, creating observable gender differences in who collects water and the time and effort involved.

The study focused on the headquarters of the eight Local Government Areas: Twon Brass, Yenagoa, Ekeremor Town, Ogbia Town, Nembe, Kaiama, Oporoma, and Sagbama Town (Fig.1). These administrative centres were chosen because they concentrate population, markets, schools, and health facilities while still reflecting surrounding semi-urban and peri-rural conditions. They therefore provide comparable community units across the state for examining household water collection practices, that might reflect that of the whole state, especially in the rural areas of the state, were clean water accessibility is a challenge. For the population size of the study area; the study used a census projection with a 3% annual growth rate, the combined population of the selected towns was estimated at 230,027 in 2023 (NPC, 2006).
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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 Study Design

The study employed a cross-sectional descriptive survey design, which involved observing and recording household water collection practices at a single point in time without manipulating any variables (Creswell & Creswell, 2018). This design is appropriate because it allows the researcher to systematically examine the distribution of water collection responsibilities across different gender groups and socioeconomic contexts in Bayelsa State.

A cross-sectional approach enables the assessment of both quantitative measures (e.g., frequency of water collection, sources used, distance travelled) and qualitative perceptions (e.g., challenges faced, physical burden, gender-specific impacts) across multiple communities simultaneously. This design is particularly suitable for identifying patterns, comparing Local Government Areas, and testing associations, such as the relationship between gender and water collection responsibility, using statistical methods like the chi-square analysis.

2.3 Target Population and Eligibility Criteria 

The study population comprised adult residents of households in the eight selected LGA headquarters of Bayelsa State: Twon Brass, Yenagoa, Ekeremor Town, Ogbia Town, Nembe, Kaiama, Oporoma, and Sagbama Town. 

Eligible participants were defined as:

· Adults aged 18 years and above

· Permanent household members who have lived in the community for at least six months

· Primary water collectors within the household (the person responsible for fetching water), or in their absence, a household member knowledgeable about water collection practices

This approach ensured that respondents could accurately provide information on water access, collection responsibilities, and gendered experiences related to water fetching. Only one respondent per household was selected to avoid duplication and maintain consistency in data collection.

2.4 Sample Size Determination (Rewritten)
The sample size for the study was determined using the Taro Yamane formula (Yamane, 1967) with a 95% confidence level and a 5% margin of error. The projected 2023 population for the eight selected LGA headquarters was 230,027.

The formula is:
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= margin of error (0.05)

Substituting the values:
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Rounding to the nearest whole number, the total sample size was set at 400 respondents. This sample size ensures sufficient statistical power to detect associations between gender and water collection responsibilities while maintaining a manageable field workload.

2.5 Sampling Technique and Sample Allocation

A multi-stage sampling technique was adopted to ensure broad and representative coverage of households across the selected Local Government Areas (LGAs). The process involved three stages:

2.5.1 Stage 1: Selection of LGAs

The eight LGA headquarters (Twon Brass, Yenagoa, Ekeremor Town, Ogbia Town, Nembe, Kaiama, Oporoma, and Sagbama Town) were purposively selected. These towns were chosen because they serve as administrative and population hubs, reflecting a mix of urban and semi-urban settings. This ensures that the study captures both infrastructural and environmental diversity relevant to water collection practices. 

Additionally, although rural settlements within each LGA were not directly sampled, the headquarters often serve as central points for surrounding communities, and residents frequently interact with nearby rural areas for water collection and other household activities. Therefore, these sites provide a practical proxy for broader community water collection dynamics while maintaining feasibility and comparability across LGAs. However, it is acknowledged that remote rural settlements may experience different 
conditions not captured in this study.

2.5.2 Stage 2: Household Selection

Within each selected LGA headquarters, simple random sampling was used to select households. One respondent per household was chosen (the primary water collector or a knowledgeable adult member) was then interviewed. 
2.5.3 Stage 3: Sample Allocation

A total of 400 respondents were targeted. To facilitate comparative analysis across LGAs, 50 respondents were allocated to each LGA. This equal allocation allows for robust statistical comparison of gendered water collection practices across communities, despite differences in population size. While proportional allocation would have reflected the population distribution, the study’s objective was to compare LGAs rather than estimate statewide prevalence, the rationale behind the equal sample size per LGA headquarters.
2.6 Research Instrument, Validity, and Reliability

The primary instrument for this study was a structured questionnaire, designed to capture both quantitative and qualitative information. For additional clarification of responses and contextual information on gendered water collection experiences, qualitative insights were also gathered through informal discussions with respondents during the survey.

The questionnaire included:

· Closed-ended items to capture quantitative data on water access, frequency of collection, sources used, and demographic characteristics.

· Open-ended items to capture qualitative insights on perceived challenges, physical burden, and social norms influencing water collection

2.6.1 Instrument Validity

To ensure content validity, the questionnaire was developed based on a comprehensive literature review and existing validated instruments used in water, sanitation, and gender studies. It was reviewed by experts from both the Department of Water, Sanitation, and Hygiene (WASH), and Environmental Management, Niger Delta University, to confirm that all relevant dimensions were adequately captured. A pilot test was conducted with 40 respondents in non-sampled communities, and refinements were made based on their feedback to improve clarity 
and relevance.

2.6.2 Instrument Reliability

Reliability was established through multiple approaches:

· Test–Retest Reliability: Forty respondents completed the questionnaire twice, with a two-week interval. The correlation coefficient of 0.84 indicated strong stability over time.

· Internal Consistency: Cronbach’s alpha (α = 0.78) was calculated for scaled items, confirming acceptable consistency.

· Inter-Rater Reliability: Two trained enumerators independently assessed a subset of households (n = 40) for observational items. Cohen’s kappa coefficient of 0.81 demonstrated a high level of agreement.

These procedures confirm that the instrument was both valid and reliable, ensuring confidence in the quantitative and qualitative data collected on water collection and gendered responsibilities.

2.7 Data Collection Methods

A reconnaissance survey was conducted before the main survey (for data collection) in order for the researcher and research assistants to familiarize themselves with the study area and also to conduct a pilot test of the questionnaire with a few respondents to ascertain if there is a need for any adjustments on the questionnaire; the information obtained from the reconnaissance survey helped in refining the data collection instruments.

Data were collected through an interviewer-administered household survey over a two-week period. Trained enumerators visited selected households, explained the purpose of the study, and administered the structured questionnaire face-to-face. Each respondent completed the questionnaire in the presence of an enumerator, ensuring accuracy, clarity, and completeness of responses. 

This approach allowed the study to combine both quantitative and qualitative information from a single instrument. For additional clarification of responses and contextual information on gendered water collection experiences, qualitative insights were also gathered through informal discussions with respondents during the survey. A total of 400 questionnaires were administered. Of these, 395 were retrieved, representing a 98.75% response rate. Most LGA headquarters returned all 50 questionnaires, while Oporoma returned 45. The high retrieval rate was achieved because questionnaires were completed under supervision and collected immediately, reducing non-response and missing data.

2.8 Data Analysis

The data for this study were analyzed using both descriptive and inferential methods. Descriptive statistics, including frequencies and percentages, which were used to summarize the data, and then presented in tables and charts for data visualization. This helped to identify patterns and general trends and associations across the eight Local Government Area headquarters in Bayelsa State.

For the qualitative aspect insights were drawn from the open-ended questions; and were then triangulated with quantitative findings and finally organized into themes to reflect gendered experiences and community perspectives given a fuller understanding of the gender dimensions of water collection. Lastly, inferential analysis was carried out using cross-tabulation and Chi-Square Tests of Independence to examine the relationship between gender and responsibility for water collection. Statistical significance was assessed at a 5% level (α = 0.05). Microsoft Excel and SPSS version 26.0 were used for data entry, coding, cleaning, and statistical analysis.
2.9. Ethical Considerations

Ethical approval for the study was obtained from both the Department of Water, Sanitation, and Hygiene (WASH), and Environmental Management, Niger Delta University. For respondents, participation was entirely voluntary, and respondents were fully informed about the purpose of the study, the nature of the questions, and how their data would be used.

Before completing the questionnaires, respondents provided verbal consent, and they were assured of their right to withdraw at any time without any consequences. Confidentiality and anonymity were strictly maintained by assigning codes to questionnaires rather than recording personal identifiers such as individual or compound names. All data were stored securely and used solely for the purposes of this research. Ensuring that the study complied with standard ethical practices while protecting the rights and well-being of the participants.
3.0 RESULTS
For the analysis in this section of the study; the primary focus was on only households where a clearly identifiable primary water collector (adult male, adult female, male child, or female child) was reported were included in the cross-tabulation. After data screening and coding, 157 valid cases met this criterion and were used for the Chi-square analysis. Although 395 questionnaires were retrieved, the Chi-square analysis required classification of the specific household member responsible for water collection as many households reported shared responsibility or “any available member,” which could not be categorized into a single gender group. 

3.1 Individuals Responsible for Fetching Water

The distribution of water collection responsibilities shows a clear gendered and age-based pattern across all LGA headquarters in Bayelsa State (Table 1, Fig. 2). Within the classified households, adult females form the largest group involved in water collection, averaging 34% across all LGA headquarters. This was followed by male children accounting for 24% of the sample. While adult males and female children, both had 21% respectively. Shared responsibility within households remains low (11%), while the “based on availability” category is highest overall (25%), particularly in Oporoma (32%) and Ogbia (28%) (Fig. 2).

This indicates that despite the proximity of rivers and other water sources, the burden of water collection largely falls on women and children. In LGA headquarters like Ekeremor, Kaiama, and Sagbama, male and female children participate almost equally, reflecting intergenerational labour transfer in households lacking reliable water access. These results reveal that household water labour is heavily skewed toward women and children. Adult males are rarely engaged, suggesting that water collection remains socially coded as women’s and children’s work, while household convenience (“availability”) still shapes actual responsibilities (Fig. 2).

Table 1: Individuals Responsible for Fetching Water
	LGA
	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.
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Figure 2: Individuals Responsible for Fetching Water across Study Area

Source: Author’s Fieldwork, 2024.

3.2 Presence of Gender Roles

Table 2 shows that across the eight LGA headquarters, 41% of respondents reported that gender roles are present in household water collection, while 59% stated that they are not. This pattern is consistent across locations. The proportion acknowledging gender roles ranges narrowly between 38% (Yenagoa) and 44% (Sagbama). Even in more urban Yenagoa, where access to piped water is relatively better, 38% still recognised gender-based division. The majority response (“No”) does not align neatly with earlier findings showing that adult females and children dominate water collection (Table 1). This suggests that routine domestic labour is socially normalised; households may practice gender-based division of labour without consciously identifying it as a gender role.

Table 2: Presence of Gender Roles in Household Water Collection
	Response
	Brass
	Ekeremor
	Kaiama
	Nembe
	Ogbia
	Oporoma
	Sagbama
	Yenagoa
	Average

	Yes
	42.0
	40.0
	42.0
	40.0
	40.0
	42.0
	44.0
	38.0
	41.0

	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


Source: Author’s Fieldwork, 2024
3.3 Reasons for Gender Division in Water Collection
Among respondents who acknowledged gender roles, explanations fall into two broad categories: cultural assignment and physical or practical justification.

The most frequently cited reason overall is that water fetching is women’s household responsibility (20.2% average). This response is especially visible in Ogbia, Oporoma, and Sagbama (33.3% each). This reflects a normative understanding of domestic labour where water collection is embedded within women’s traditional duties. Physical explanations follow closely. For example, 19.0% of respondents mentioned the physical stress or difficulty for females and by implication men or the male child should be saddled with such responsibility, while in contrast, 10.3% attributed roles to women’s physical build. In Oporoma, 33.4% cited physical build, and in Nembe, 33.3% referenced physical difficulty. These responses show that some households frame gender division through physical justification rather than social norms.

Another notable pattern relates to opportunity cost. Limits on girls’ education, work, and free time average 15.7%, with particularly high responses in Brass (60%) and Nembe (33.3%). Time-consuming nature of water collection averages 15.5%, with stronger expression in Yenagoa (27.2%). These responses shift the discussion from justification to consequence, indicating awareness that gendered labour can restrict educational and economic participation. In Ogbia, 66.7% selected “men are stronger or better suited,” which stands out sharply compared to other LGAs. This suggests a localised belief structure where physical strength is used to rationalise division of labour.

Table 3: Household Reasons for Gender Division in Water Collection
	Reason
	Brass
	Ekeremor
	Kaiama
	Nembe
	Ogbia
	Oporoma
	Sagbama
	Yenagoa
	Average

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

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

	Water fetching is women’s household responsibility
	10.0
	28.5
	14.3
	-
	33.3
	33.3
	33.3
	9.1
	20.2

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

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

	Men are stronger or better suited
	-
	14.3
	7.1
	16.7
	66.7
	-
	-
	-
	13.1

	Water collection is inconvenient 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

3.4 Gender-Specific Challenges to Water Collection

After identifying who performs water collection and the reasons for the division, respondents were asked whether the activity creates specific difficulties for those involved, given room for them to describe the actual conditions experienced by household members engaged in water collection (Table 4). 
Physical labour burden is the most prominent challenge in every LGA headquarters, averaging 68% across the study area. In Yenagoa, this issue reaches 100%, indicating that women there carry the full brunt of physically demanding water collection, likely reflecting infrastructural limitations despite its urban status. Ekeremor (78.6%), Nembe (68.7%), and Kaiama (68.2%) also reported high physical burdens, highlighting the persistence of gendered labour in water-fetching tasks. Time burden emerges as the second major challenge, with notable contributions in Nembe (31.3%) and Sagbama (25%). These results point to the opportunity costs of water collection, which can interfere with girls’ schooling or women’s economic activities. In LGAs such as Brass (20%) and Oporoma (19%), time-consuming responsibilities remain significant, though less pronounced than the physical strain.

Harassment of girls and women is another concern, though less widespread than physical or time burdens. Brass (33.3%) and Ogbia (30%) reported the highest levels, showing that social and safety risks intersect with the labour of water collection. Lower rates in Ekeremor (21.4%) and Sagbama (20%) suggest that cultural or environmental factors influence exposure to harassment. Accident risk, such as the fear of girls drowning, is minimal, with an average of 1.36% and only observed in Kaiama (10.9%). While infrequent, this highlights a critical but overlooked risk associated with fetching water from unsafe sources.

Overall, the results show that water collection remains a physically demanding, time-intensive, and occasionally unsafe task for women and girls, with local context shaping the relative weight of each challenge. Physical burden dominates in all LGA headquarters, but harassment and time constraints vary, reflecting how community infrastructure, household norms, and gendered expectations interact to shape water collection experiences.
Table 4: Gender-Specific Challenges to Water Collection
	Challenge Type
	Brass
	Ekeremor
	Kaiama
	Nembe
	Ogbia
	Oporoma
	Sagbama
	Yenagoa
	Average

	Physical labour burden
	46.7
	78.6
	68.2
	68.7
	60.0
	66.7
	55.0
	100.0
	67.99

	Time burden
	20.0
	-
	11.8
	31.3
	10.0
	19.0
	25.0
	-
	14.64

	Harassment (girls/women)
	33.3
	21.4
	9.1
	-
	30.0
	14.3
	20.0
	-
	16.01

	Accident risk (drowning)
	-
	-
	10.9
	-
	-
	-
	-
	-
	1.36

	Total
	100
	100
	100
	100
	100
	100
	100
	100
	100


Source: Author’s Fieldwork, 2024.
3.5 Extent of Gender Influence on Water Collection in Bayelsa State

To assess whether gender significantly shapes responsibility for water collection across households, a Chi-Square Test of Independence was employed. This statistical test is appropriate for examining the relationship between the two variables in question: in this case, gender (male or female) and the assigned household water collector (adult male, adult female, male child, female child). The test helped determines whether observed differences in water collection by gender deviate significantly from what would be expected under the assumption of no association.

The crosstabulation of gender water collection responsibility as shown in Table 5, revealed that across all LGA headquarters, females slightly outnumber males (55% compared 45%) among the primary water collectors. Adult females represent the largest single group (54 individuals), followed by male children (37) (Table 5). This pattern highlights the concentration of water collection responsibilities on women, with children particularly boys in some contexts also contributing significantly.

Table 5: Gender Crosstabulation of Water Collection Responsibility

	
	Female
	Male
	Total

	Adult
	54
	33
	87

	Child
	33
	37
	70

	Total
	87
	70
	157


Source: Author’s Fieldwork, 2024

The overall Chi-Square test (Table 6) shows χ² = 3.497, p = 0.061, indicating there is no statistically significant association between gender and household water collection across all LGA headquarters combined at the 5% significance level. While adult females carry most responsibilities in practice, the variation across households is not strong enough to meet the conventional threshold for statistical significance. 
Table 6: Chi-Square Test of Independence
	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 individual LGA headquarters, results show notable variability (Table 7). Brass is the only LGA headquarter where gender significantly influenced water collection (χ² = 5.53, p = 0.019). Here, male children dominate child water collection, contrasting with other LGAs where adult females are primarily responsible. Other LGAs, including Ekeremor, Kaiama, Nembe, Ogbia, Oporoma, Sagbama, and Yenagoa, show no statistically significant gender influence, despite observable differences in practice.

Table 7: Chi-Square Test by LGA
	Town
	Pearson χ²
	df
	p-value
	Notes

	Brass
	5.530
	1
	0.019
	Male children dominate child water collection

	Ekeremor
	0.679
	1
	0.410
	Not significant

	Kaiama
	0.679
	1
	0.410
	Not significant

	Nembe
	0.540
	1
	0.462
	Not significant

	Ogbia
	0.900
	1
	0.343
	Not significant

	Oporoma
	0.000
	1
	1.000
	Perfect alignment, atypical household structure

	Sagbama
	0.080
	1
	0.777
	Not significant

	Yenagoa
	0.010
	1
	0.920
	Not significant


Source: Author’s Fieldwork, 2024.
Against the above backdrop, it is clear that gender influence on water collection in Bayelsa State is context-specific. While women, especially adult females, bear most of the practical burden, only certain LGA headquarters, like Brass, show statistically significant patterns, often shaped by child participation, cultural norms, and household dynamics. This reinforces the view that gendered water collection is not uniform across the state, with local variations strongly affecting the distribution of labour.
4.0 Discussion of Findings
The findings this study 
shows a clear separation between observed household behaviour and statistically demonstrable association. Across the eight LGA headquarters, adult females formed the largest group involved in water collection, and children also contributed substantially, while adult males participated least. The distribution therefore reveals a patterned concentration of labour rather than an evenly shared domestic activity. Similar participation patterns have been widely reported in water-insecure settings, where routine domestic water acquisition is carried primarily by women and younger household members (UNICEF & WHO, 2019; Graham et al., 2016). In the present study, the participation structure indicates that water collection operates as a recurring domestic task embedded within everyday household functioning.

However, the above behavioural pattern is complicated by the fact that a majority of respondents (59%) reported that gender roles were not present in water collection even though women and children dominated the activity. Rather than contradicting the participation data, this reflects social normalization. A situation in which household labour can be distributed along gender lines without being consciously interpreted as a gender rule. 
When a task becomes routine domestic practice, it may be understood as ordinary household cooperation rather than a structured allocation of responsibility. Studies in southern Nigeria have observed similar perceptions where water fetching is treated as a regular household duty rather than a differentiated social expectation (Akpabio et al., 2024). The Bayelsa data therefore suggest that gendered labour may operate implicitly through daily practice rather than explicit prescription.

The explanations provided by households further support this interpretation. Responses combined cultural reasoning (“women’s household responsibility”) with practical justification (“physical difficulty” and time demand). This mixture indicates that respondents interpret water collection less as a socially imposed obligation and more as a functional household arrangement shaped by effort, proximity, and availability of labour
. Opportunity-cost responses, especially those referring to girls’ education and time loss, show awareness of consequences rather than recognition of structural inequality. The activity is therefore normalized at the level of assignment but differentiated at the level of outcome.

The challenges shown in Table 4 further reinforce this distinction. For instance, challenges such as physical strain, time burden, and exposure to harassment were consistently reported by participants engaged in water collection. The concentration of these experiences among women and children demonstrates unequal exposure to labour burden rather than formal role enforcement. Comparable studies have linked water carrying to fatigue, reduced productive time, and social vulnerability in water-scarce communities (Stevenson et al., 2016
; Graham et al., 2016); Tallman et al., 2022; Mukiese et al., 2024). The data regarding child participation is particularly concerning. Within the study area, 45% of respondents involved in collection are children, a demographic reality that directly threatens their psychosocial well-being and academic consistency. This aligns with findings by Rhue et al., (2023) and Cooper-Vince et al., (2017), which document how the "silent" requirement of water fetching leads to educational disruption and developmental stress. Furthermore, the reports of harassment and safety risks, particularly in the coastal headquarters of Brass and Ekeremor, mirror global trends identified by Cole et al., (2024). Their research underscores a disturbing correlation between water insecurity and the heightened risk of gender-based violence (GBV) during transit to remote or isolated water points. In Bayelsa, the evidence suggests that the inequality emerges from who performs the task in practice rather than from explicitly assigned gender obligations. The burden therefore becomes gendered through repetition of participation, not necessarily through stated household rules.

The statistical analysis further gives more light on the above situation. The Chi-Square test across all LGA headquarters produced p = 0.061, which does not meet the 0.05 threshold for statistical significance. While this contrasts with global estimates showing female children’s predominance in water collection (UNICEF, 2016). The findings in this study indicates that gender alone does not consistently determine the identity of the household water collector when all locations are analyzed together. The data show a dominant participation pattern, but the variation across locations weakens the strength of association. Some towns showed female dominance, others showed strong child participation, and in a few locations, responsibilities appeared shared. Statistical significance depends on uniformity of distribution; the variability observed across the study area reduces the ability to confirm a single state-wide assignment rule. Furthermore, the local-level analysis supports this interpretation, as Brass was the only LGA headquarter where a significant association was detected
. In that location, male children were consistently involved in water collection. The emergence of significance in Brass indicates that when labour allocation becomes stable and predictable within a community, a measurable relationship appears. The absence of significance in other towns may suggests that household responses to water access constraints differ by context. Environmental conditions, settlement pattern, and availability of household labour likely shape who fetches water on a daily basis. The findings therefore point to contextual organization of domestic labour rather than a uniform gender prescription across the state, echoing Ilboudo Nébié et al., (2024), who noted that livelihood patterns shape gendered perceptions of water insecurity.

In essence, this study results indicate that water collection in Bayelsa State is not strictly gender-assigned but is gender-skewed in outcome. Women and children most frequently perform the activity, yet the responsibility is not consistently fixed by gender across all households. Instead, water collection operates as a flexible coping strategy under conditions of unreliable water access. Households appear to allocate the task to whichever member is available or able at the time, but over repeated daily cycles this flexibility produces a patterned concentration 
of effort on particular household members. The implications of these findings are more of socio-economic rather than merely behavioural.  This is because those repeatedly engaged in water collection also experience physical strain and time loss, unequal participation translates into unequal burden exposure. Education disruption, reduced income-earning time, and safety concerns arise from the activity itself rather than from explicit household discrimination. The findings therefore link water access conditions to social outcomes. Therefore, improvements in water infrastructure would likely redistribute household labour indirectly by reducing the need for routine water acquisition rather than by altering social norms directly.

Overall, the study demonstrates that the relationship between gender and water collection operates through everyday practice rather than formal role assignment. The absence of statistical significance at the aggregate level does not negate patterned participation; it shows that the pattern is context-dependent rather than universal
. The evidence therefore highlights how infrastructural constraints interact with household organization to produce unequal labour exposure. Water insecurity in Bayelsa State is expressed less as a declared gender rule and more as a repeated daily activity whose consequences accumulate unevenly among household members.
5.0 Conclusion

This study examined how household water collection is organized across the eight LGA headquarters in Bayelsa State and whether gender significantly determines who performs the task. The evidence shows a consistent participation pattern were adult females formed the largest group of primary collectors, and children (both boys and girls) also contributed frequently, while adult males participated least. Water collection therefore concentrates on particular household members, even though it is rarely described by households as a gender rule. 

Although most respondents reported that gender roles were absent, yet the activity was repeatedly carried out by women and younger household members. The findings indicate that the task functions as routine domestic labour rather than an explicitly assigned social obligation. Responsibility appears to be decided through daily practicality and availability, but over time this repeated allocation produces a stable participation pattern. The reported challenges such as physical effort and time demand were the dominant experiences across nearly all LGA headquarters, and harassment risks were present in some locations reinforce this pattern. These effects arise from the performance of the task itself. The unequal exposure therefore develops because certain household members perform the activity more often, not because households openly designate a fixed gender rule.

The statistical analysis clarifies the strength of the relationship. The Chi-Square test (p = 0.061) showed no statistically significant association between gender and water collection when all LGA headquarters were analyzed together. This means gender alone cannot reliably predict the water collector across the state. However, one location (Brass) showed a significant relationship, demonstrating that when labour patterns become stable within a specific community, a measurable association emerges. The overall result indicates variability rather than uniformity. Finally, the study shows that water collection in Bayelsa State is best understood as a coping activity shaped by water access conditions. Households allocate the task based on immediate practicality, but repeated performance concentrates labour on women and children. The consequence is unequal exposure to physical strain, time loss, and safety concerns. The findings therefore link water access directly to household welfare conditions. Water collection is not uniformly gender-assigned, yet its outcomes are unevenly experienced across household members.

6.0 Recommendations

Based on the findings of the study the following recommendations and policy actions are proffered.
1. Improve reliable water access within residential areas: State and local authorities should prioritise functional boreholes, protected hand-pump wells, and small community water schemes within walking distance of households. The results show that the burden increases where households depend on rivers and distant sources. Locating water points close to homes will directly reduce daily carrying time and physical effort.

2. Rehabilitate existing but non-functional facilities: Field responses indicate that many communities rely on unsafe sources even where water infrastructure already exists. Routine inspection, repairs, and community-level maintenance committees should be established so facilities remain operational instead of being abandoned after installation.

3. Adopt gender-responsive WASH planning: Water projects should consider who fetches water. Women and girls should be involved during site selection, scheduling of water supply, and management decisions. Their participation will help position water points in locations that reduce exposure to long travel routes and unsafe collection environments.

4. Provide safe access routes to water points: In communities where rivers remain the main source, basic access measures are needed. Simple landing platforms, cleared footpaths, and safe collection points along riverbanks will reduce slips, falls, and exposure to harassment during early morning or evening collection.

5. Integrate schools into local water provision: Schools in the LGA headquarters should have functional water sources. When water is available in schools, children, especially girls, are less likely to spend school hours fetching water for households.

6. Community awareness and household labour sharing: Local outreach programmes led by community leaders and women’s groups should encourage shared household participation in water collection. The findings show that the task concentrates on particular members mainly through routine practice. Encouraging broader participation can distribute effort more evenly within households.

7. Establish monitoring within local government WASH units: Local government environmental or WASH desks should keep simple records of facility functionality, distance to water sources, and seasonal shortages. Continuous monitoring will allow early intervention before households revert fully to unsafe or distant water sources.

8. Support small-scale household storage solutions: Promoting safe water storage containers and rainwater harvesting during wet seasons can reduce the number of daily collection trips. Fewer trips directly lower time pressure and physical strain reported across the study locations.

Study Limitations and Contribution
This study is limited by its reliance on self-reported data, which may be subject to personal bias, and by focusing only on LGA headquarters, excluding more remote rural settlements that may experience different water collection conditions. Third, financial and logistical constraints limited the sample size to 400 households, with 50 respondents allocated to each of the eight LGAs, which may not capture the full range of experiences in larger or more complex towns. Fourth, the cross-sectional design provides a snapshot in time and does not account for seasonal variations in water access, critical in Bayelsa’s swampy environment. Despite these limitations, the study addresses an important and policy-relevant issue at the intersection of gender, water security, and environmental sustainability in the Niger Delta region of Nigeria. By focusing on Bayelsa State, the study contributes context-specific empirical evidence to ongoing discussions about the gendered burden of water collection in sub-Saharan Africa. The integration of socio-economic impacts with statistical analysis strengthens its relevance for scholars, planners, and policymakers working in water resource management and gender studies. The findings are particularly valuable because they highlight local variability, challenging generalized assumptions about uniformly feminized water collection practices.

Future Research Directions
1. Comparative Studies Between Rural and Urban Settlements: Investigate disparities in water access, collection practices, and behavioural drivers between rural communities and LGA headquarters to clarify the role of infrastructure and governance.

2. Qualitative Exploration of Cultural and Behavioural Barriers: Use interviews, focus group discussions, or ethnographic approaches to explore norms, beliefs, and household decision-making that influence gendered water collection.

3. Longitudinal Studies: Examine seasonal and temporal changes in water collection responsibilities and socio-economic impacts, particularly during flooding or dry seasons, to capture dynamic patte
rns over time.
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