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Abstract. Sustainable water governance is essential for maintaining water security in river basins subject to
growing pressures from agriculture, livestock and climate variability. This study investigates how governance
awareness, community participation and water-use attitudes influence water management along the Gambia
River. A structured household survey of 290 respondents from 15 riverine villages in three communes was com-
bined with key informant interviews and focus group discussions to examine regulatory awareness, participation
in management structures and sources of water-related conflict. The results show generally low awareness of
water regulations and limited involvement in local water management organisations, which constrains effective
governance and compliance. Conflicts over water use, particularly between crop farmers and livestock herders,
are widespread and are reinforced by resource scarcity, weak institutional coordination and limited adminis-
trative presence. Qualitative evidence highlights the important role of community-based organisations, notably
the Gambia River Valley Producers Cooperative (COPROVAG), in mediating conflicts, facilitating coordination
and promoting more equitable water sharing. The findings indicate that strengthening regulatory communica-
tion, improving institutional–community linkages and supporting locally rooted governance structures are key
to improving water management in data-scarce river basins.
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1 Introduction

Water is essential for human well-being, food production,
and ecosystem functioning, yet river systems worldwide are
under increasing pressure from agricultural expansion, cli-
mate variability, and rising water demand. In many regions,
water scarcity and conflict arise less from physical shortages
than from weaknesses in governance, including poor insti-
tutional coordination, limited stakeholder participation, and
weak rule enforcement (Pahl-Wostl, 2017; Araral and Wang,
2013). Effective water governance is therefore central to sus-
tainable water use, particularly in developing countries.

Integrated approaches such as Integrated Water Resources
Management (IWRM) emphasize coordination across sec-
tors and stakeholder inclusion, yet translating these princi-
ples into practice remains difficult in contexts with weak in-
stitutional capacity (Koop et al., 2017). These challenges are
evident in the Gambia River system, which supports irriga-
tion, fishing, livestock watering, and domestic supply but is
affected by fragmented governance and frequent dry-season
conflicts between users (Amoah et al., 2025).

Despite the importance of local actors, empirical evidence
on how rural communities along the Gambia River perceive
water governance remains limited. This study aims to as-
sess community awareness and attitudes toward water gov-
ernance, identify challenges affecting compliance and coor-
dination, and analyse water-related conflicts to inform partic-
ipatory and sustainable water management in the basin.

To guide the analysis, this study adopts a conceptual
framework linking governance awareness, community par-
ticipation, water-use attitudes, compliance, and conflict.
Governance awareness is expected to influence participa-
tion in water management structures, as informed individuals
are more likely to engage in collective decision-making pro-
cesses. Increased participation fosters more favourable atti-
tudes toward water governance and strengthens compliance
with established rules. In contrast, low awareness and lim-
ited participation may contribute to weak compliance and
increased conflicts among water users. The framework also
recognizes the role of institutional context, including en-
forcement mechanisms, coordination among actors, and lev-
els of trust, in shaping these relationships. This approach
is grounded in Integrated Water Resources Management
(IWRM) and participatory governance principles.

This study contributes to the water governance literature
in three key ways. First, it provides an integrated empirical
assessment linking governance awareness, participation, at-
titudes, compliance, and conflict within a single analytical
framework, whereas many existing studies examine these el-
ements separately. Second, it demonstrates how these rela-
tionships operate in the specific context of the Gambia River,
a small transboundary river system characterized by lim-
ited institutional capacity and strong reliance on community-
based governance structures. Third, the study highlights the
role of hybrid governance arrangements, particularly local

Figure 1. Conceptual framework linking governance awareness,
participation, attitudes, compliance, and conflict, with institutional
context influencing key stages.

organizations such as COPROVAG, in mediating conflicts
and facilitating coordination, offering insights for water man-
agement in data-scarce and institutionally constrained river
basins.

2 Materials and methods

2.1 Study Area

The Gambia River is a major transboundary river in West
Africa, rising in the Fouta Djalon Highlands of Guinea
(≈ 1125 m) and flowing through Guinea and Senegal into
The Gambia before entering the Atlantic Ocean at Banjul.
This study focuses on the middle reaches in Senegal’s Tam-
bacounda region (Fig. 2), where rural livelihoods depend
strongly on the river through irrigation, livestock watering,
fishing, and domestic use.

The region has a Sudano-Guinean climate with a pro-
nounced dry season (November–May) and a short rainy sea-
son (June–October), receiving 700–1700 mm of annual rain-
fall. Vegetation grades from riparian forest and woodland in
the south to open savanna in the north. Agricultural expan-
sion, market gardening (notably banana cultivation), settle-
ment growth, and climate variability have increased pressure
on river water, making this area well suited for analysing
community-level water governance.

2.2 Data Collection and Survey Design

A household survey was conducted in 15 villages within the
rural municipalities of Nettéboulou, Missirah, and Dialacoto,
all hydrologically connected to the Gambia River. Villages
were selected based on their strong dependence on river wa-
ter and their contrasting settlement histories, including com-
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Figure 2. Map of the survey villages and their position relative to the River Gambia.

munities resettled from Niokolo-Koba National Park (Larrue,
2002) and others that migrated southward during the 1970s
droughts. Many villages are now part of an irrigated banana
and market-gardening zone along the riverbanks.

The required sample size was calculated from 1347 house-
holds using Cochran’s finite-population formula (Cochran,
1963), Eq. (1), with a 95 % confidence level (Z = 1.96),
p = 0.5, and d = 0.05, yielding a target of approximately
300 households. Household numbers were obtained from the
Senegalese National Agency for Statistics and Demography
(ANSD). The sample was proportionally allocated across
villages based on household size, and within each village,
households were selected using simple random sampling, en-
suring that each household had an equal probability of inclu-
sion.

After piloting in two villages, a structured questionnaire
was administered using Kobo Collect by six trained multi-
lingual enumerators (Mandinka, Fulani, Wolof, Diola, and
Soninke). A total of 290 valid responses were obtained
(> 96 % response rate; Babbie, 2010).

The survey covered awareness of water regulations, per-
ceptions of institutions, participation in decision-making,
and experiences of water-related conflicts. Three key infor-
mant interviews and focus group discussions were conducted
to contextualise survey results and document local gover-
nance and conflict-resolution practices.

The formula applied is as follows:

n=
Z2Np(1−p)

d2(N − 1)+Z2p(1−p)
(1)

Figure 3. Respondents’ perception on (a) awareness of rules/reg-
ulations, (b) awareness of government agencies related to water in
the study area.

3 Results

3.1 Awareness and Participation in Water Governance

Most respondents reported low awareness of water regula-
tions and government agencies responsible for water man-
agement (Fig. 3a, b).

Participation in community water associations was also
low (Fig. 4).

In line with the conceptual framework, chi-square analysis
revealed a significant association between awareness of wa-
ter rules and participation in community water associations
(χ2
= 35.91, p < 0.001; Table 1).

Among respondents aware of water regulations, 41.7 % re-
ported participation in associations, compared to only 8.7 %
among those without such awareness. These results indicate
that governance awareness is a key driver of participation,
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Figure 4. Respondents’ participation in community water associa-
tions in the study area.

Table 1. Tabulation of individuals’ knowledge of water rules/regu-
lations and their participation in community water associations.

Knowledge of Water Rules/ Membership in Community
Regulations Water Associations

No Yes Total

No 221 21 242
Yes 28 20 48

Total 249 41 290

Pearson χ2
= 35.91. Prob = 0.0000.

supporting the proposed pathway in which knowledge of in-
stitutional rules and structures enhances engagement in col-
lective water management.

3.2 Attitudes and Rule Perception

Favourable attitudes toward responsible water use were re-
ported by 51.4 % of respondents, while the remainder cited
inequities, weak enforcement, and corruption as reasons for
unfavourable perceptions. Consistent with the conceptual
framework, awareness of water rules was significantly as-
sociated with attitudes toward water use (χ2

= 23.51, p <
0.001; Table 2), suggesting that informed individuals are
more likely to adopt positive perceptions of governance sys-
tems.

Perceptions of compliance reflected these attitudes: 50 %
of respondents believed that water rules were respected,
43.5 % disagreed, and 6.5 % reported very high compliance.
A significant association was observed between attitudes and
perceived compliance (χ2

= 41.69, p < 0.001; Table 3), in-
dicating that favourable attitudes are linked to higher levels
of compliance.

Key barriers to compliance included lack of public aware-
ness, weak institutional coordination, limited government
commitment, poor enforcement, and corruption (Fig. 5).
Conversely, respondents identified improved water access,
conflict reduction, enhanced organization, and collective

Table 2. Tabulation of knowledge of respondents’ awareness of wa-
ter rules/regulations and their attitude toward appropriate water use.

Knowledge of Water Rules/ Attitude Towards Appropriate
Regulations Water Use

Favourable Unfavourable Total

No 109 133 242
Yes 40 8 48

Total 149 141 290

Pearson χ2
= 23.51. Prob = 0.0000.

Table 3. Tabulation of respondents’ attitudes toward appropriate
water use and their perception of respect for existing water rules.

Water-use attitude Respect of existing water rules

Well Not Very well Total
respected respected respected

Favourable 89 41 19 149
Unfavourable 56 85 0 141

Total 145 126 19 290

Pearson χ2
= 41.69. Prob = 0.0000.

stewardship as key benefits of compliance. These findings
highlight the combined influence of awareness, perceptions,
and institutional factors on compliance behaviour.

3.3 Conflict and Coordination

Approximately 25 % of respondents reported water-related
conflicts, predominantly between farmers and livestock
herders (75.6 %), with smaller proportions involving farmers
(9.8 %) and fishermen or domestic users (14.6 %) (Fig. 6a).
Reported drivers of conflict included livestock encroachment
on farmlands, dry-season rule violations, inadequate irriga-
tion infrastructure, land disputes, and weak institutional over-
sight.

Consistent with the final stage of the conceptual frame-
work, these conflicts reflect the combined effects of weak
compliance and limited institutional coordination.

Perceived coordination was generally low, occurring
through institutional actors (50.7 %) or local consultations
(49.4 %) (Fig. 6b).

Awareness of government agencies was significantly asso-
ciated with perceived coordination (χ2

= 38.07, p < 0.001;
Table 4), indicating that institutional visibility enhances co-
ordination effectiveness. Respondents also highlighted the
role of COPROVAG in facilitating consultation, regulat-
ing resource use, coordinating local groups, and monitoring
compliance. Overall, these findings suggest that gaps in in-
stitutional coordination and enforcement contribute to con-
flict emergence, reinforcing the role of institutional context
in shaping water governance outcomes.
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Figure 5. Respondents’ perception of factors affecting the compli-
ance with water rules/regulations.

Figure 6. Respondents’ perception of the occurrence of conflicts
(a) and coordination in water resource management related in the
study area.

4 Discussion

This study demonstrates that water governance outcomes
along the Gambia River are shaped by a pathway linking
governance awareness, participation, attitudes, compliance,
and conflict, consistent with the conceptual framework guid-
ing the analysis. The findings show generally low awareness
of water regulations and limited participation in local wa-
ter governance structures, with a strong association between
awareness and participation (χ2

= 35.91, p < 0.001). This
confirms that governance awareness is a key entry point for
effective participation, as individuals who are informed about
rules and institutions are more likely to engage in collective
management processes.

Structural and institutional barriers, including weak com-
munication, limited outreach, and low visibility of govern-
ment agencies, constrain participation. Similar patterns have
been reported in other West African river basins, particu-
larly in the Senegal River Valley, where water governance
is characterized by strong centralization and limited involve-
ment of local communities in decision-making processes
(Séné, 2009). In both the Senegal and Gambia River sys-
tems, weak interaction between institutions and local users
reduces opportunities for collective participation and weak-
ens governance effectiveness. However, while studies from
the Senegal River Valley primarily emphasize institutional
dominance and centralized governance structures as the main
constraint, the present study demonstrates that low gover-

Table 4. Tabulation of respondents’ awareness of government agen-
cies involved in water management and their perception of coordi-
nation efforts in water resources management.

Awareness of Coordination in Water
Government Agencies Resources Management

No Yes Total

No 179 51 230
Yes 22 38 60

Total 201 86 290

nance awareness at the community level is an additional and
important barrier to participation. This suggests that, beyond
structural governance limitations, knowledge gaps among lo-
cal users play a critical role in shaping engagement in wa-
ter management in the Gambia River system. These findings
therefore extend existing evidence from West African river
basins by showing that governance effectiveness depends not
only on institutional arrangements but also on the extent to
which local communities understand and engage with gov-
ernance processes. Similar governance challenges have also
been reported in the Niger Basin, where transboundary coop-
eration frameworks often struggle to translate institutional ar-
rangements into effective local participation and day-to-day
governance practices (Dos Santos, 2023). Improving access
to information and supporting local water user associations
are therefore critical for enhancing participation and gover-
nance effectiveness.

The results further show that awareness influences atti-
tudes toward water use, which in turn shape compliance
behaviour. Respondents with greater awareness were more
likely to report favourable attitudes, while perceptions of in-
equity, weak enforcement, and corruption contributed to neg-
ative attitudes. This supports the conceptual pathway link-
ing awareness to attitudes and compliance. Similar find-
ings have been reported in other contexts, where civic ed-
ucation and exposure to governance processes enhance pro-
environmental behaviour and adherence to resource manage-
ment rules (Huttunen et al., 2021, 2022; Kola-Olusanya et al.,
2024; Bose et al., 2024). Conversely, perceived governance
failures can erode trust and discourage compliance (Shunglu
et al., 2022; Wilson et al., 2023).

Compliance was strongly associated with attitudes (χ2
=

41.69, p < 0.001), reinforcing the role of perceptions and
trust in shaping behavioural outcomes. However, compli-
ance is not determined by individual attitudes alone but is
also influenced by institutional conditions. Weak enforce-
ment, poor coordination, and limited government commit-
ment were identified as key barriers, highlighting the role of
institutional context as a cross-cutting factor influencing gov-
ernance outcomes.
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Water-related conflicts, particularly between farmers and
livestock herders, represent the final outcome of this gov-
ernance pathway. These conflicts arise from the combined
effects of weak compliance, resource competition, and in-
adequate institutional coordination. Similar dynamics have
been documented across Sub-Saharan Africa and other West
African river basins, where overlapping resource use, weak
governance structures, land-use pressures, and institutional
gaps exacerbate tensions between livelihood groups (Touch
et al., 2024; Shoko, 2025; Amoah et al., 2025). The predom-
inance of farmer–herder conflicts observed in this study is
therefore consistent with broader regional patterns. However,
unlike many contexts where conflicts escalate because of
limited mediation mechanisms and weak local governance,
the Gambia River system demonstrates the important role of
community-based organizations such as COPROVAG in fa-
cilitating dialogue, coordinating resource use, and mitigating
tensions among users. This highlights the significance of hy-
brid governance arrangements in contexts with limited for-
mal institutional presence and illustrates how locally embed-
ded organizations can partially compensate for governance
gaps. The findings therefore reinforce the argument that con-
flict is not only a function of resource scarcity, but also of
governance effectiveness and institutional adaptability.

Evidence from IWRM and collaborative governance lit-
erature suggests that such arrangements enhance trust, ac-
countability, and adaptive capacity (Fish et al., 2010; Neto
and Camkin, 2022; Chuenchum et al., 2024).

Unlike larger and more institutionally structured river
basins in West Africa, the Gambia River system is charac-
terized by localized governance, limited administrative pres-
ence, and a strong reliance on community-based organiza-
tions for coordination and conflict resolution. This creates a
governance environment in which informal and hybrid in-
stitutional arrangements play a more central role than formal
regulatory systems. The findings of this study therefore high-
light how governance outcomes in such contexts are shaped
not only by institutional design but also by the capacity of
local actors to compensate for formal governance gaps.

Overall, the results demonstrate that effective water gov-
ernance depends on strengthening the entire pathway from
awareness to compliance, while addressing institutional con-
straints that influence participation, coordination, and con-
flict resolution. This reinforces the importance of integrat-
ing participatory governance principles within IWRM frame-
works, particularly in data-scarce and institutionally con-
strained river basins.

5 Limitations, recommendations, and future
research

This study has several limitations. First, the reliance on self-
reported data introduces the possibility of social desirability
bias, where respondents may overstate compliance or posi-

tive attitudes. Second, the cross-sectional design limits the
ability to establish causal relationships between governance
awareness, participation, and outcomes. Third, the focus on
the middle reaches of the Gambia River in Senegal may limit
the generalizability of findings to other parts of the basin or
different institutional contexts.

Despite these limitations, the study provides important in-
sights for policy and practice. In the short term, targeted
awareness campaigns and capacity-building programs can
improve knowledge of water regulations and enhance partic-
ipation in governance structures. Strengthening local cooper-
atives and water user associations can facilitate coordination
and conflict resolution at the community level. In the longer
term, institutional reforms are needed to improve enforce-
ment, enhance coordination among actors, and integrate tra-
ditional authorities into governance frameworks to build trust
and legitimacy.

Future research should adopt longitudinal approaches to
better capture changes in governance dynamics over time and
incorporate multivariable models to assess the relative influ-
ence of socio-economic and institutional factors. Integrating
administrative and hydrological data could further strengthen
the analysis and improve the robustness of findings.

6 Conclusions

This study shows that water governance outcomes along the
Gambia River are shaped by a pathway linking awareness,
participation, attitudes, and compliance, with institutional
context influencing key stages of this process. Low aware-
ness and limited participation constrain effective governance,
while weak institutional coordination and enforcement con-
tribute to non-compliance and conflict.

At the same time, community-based organizations play a
critical role in enhancing coordination, building trust, and
supporting equitable resource management. Strengthening
both institutional structures and community engagement is
therefore essential for sustainable water governance. These
findings highlight the need for integrated, participatory ap-
proaches that combine formal governance mechanisms with
locally embedded practices to enhance resilience and long-
term sustainability in river basin management.
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