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Abstract

Conventional Environmental Impact Assessments (EIAs) in the Niger Delta have largely excluded
community ecological knowledge, leading to incomplete impact assessments and weak accountability. In
the present study, we addressed this gap by combining indigenous knowledge with scientific methods
through a co-designed Territorial Impact Assessment (TIA). Results showed that relative to conventional
EIA, IEK reported 26-40% improvement in Indicator detection of pollution, with 89% of Indigenous
respondent reporting an active knowledge system. A crisis of credibility in existing EIA communication
systems is confirmed by institutional distrust (91%), power imbalances (89%), and policy gaps (89%),
appeared as the dominant barriers to IEK integration. IEK exclusion constitutes a form of systemic
disinformation that undermines environmental governance legitimacy. On the other hand, inclusive,
evidence-based assessment, participatory EIA models increase predictive robustness and accountability.
The revised framework establishes practical, community-centered monitoring protocols that address and
correct knowledge gaps and misinformation in resource-dependent regions.
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1.0 Introduction

Since 1958, an estimated 11–13 million barrels of crude oil have been spilled into the Niger Delta — one
of the world's most environmentally degraded oil-producing regions (UNEP, 2011). Nigeria's
Environmental Impact Assessment Act (1992) was designed to prevent such harm, but in practice EIAs
have become technocratic formalities: procedurally compliant, substantively hollow, and closed to
meaningful community participation (Amnesty International, 2015).This paper argues that the failure is
not merely procedural but epistemic. By treating Western scientific methods as the only valid basis for
assessment, Nigerian EIA systematically excludes the place-based ecological knowledge held by
Indigenous peoples — the Ijaw, Ogoni, Itsekiri, Urhobo and others who possess detailed, multi-
generational understanding of seasonal patterns, species behaviour, pollution indicators, and long-term
environmental changes. This exclusion produces incomplete impact characterizations and constitutes a
form of epistemic injustice (Acey, 2016): partial assessments are presented as authoritative, while
community-generated evidence of degradation is dismissed and disregarded.

The consequences are measurable. Indigenous observers in the Niger Delta have detected oil seepages 3–
5 days before conventional monitoring equipment (Ola et al., 2024), and comparable studies show that
Indigenous ecological observation identifies up to 40% more anomalies than standard scientific
surveillance (Huntington et al., 2022). Yet power asymmetries within Nigerian environmental governance
mean that formal participation requirements are rendered ineffective in 76% of cases, largely due to the
influence of multinational oil companies (Akinyoola et al., 2018).Although the International Association
of Impact Assessment (2025) now recognises best practices for integrating Traditional Knowledge,
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Nigeria's EIA Act (Cap E12, 2004) contains no binding provision to that effect. This gap enables what
Moriah (2025) calls "checklist consultations" which are one-way briefings that substitute for genuine
dialogue. The result is institutionalized misinformation: official reports that claim comprehensiveness
while systematically ignoring valid knowledge.

This study critically looks at mechanisms for integrating Indigenous Ecological Knowledge into EIA
processes to address the obvious anomalies and strengthen environmental governance legitimacy in the
Niger Delta. Drawing on a participatory framework, it positions Indigenous knowledge as complementary
to not subordinate to scientific EIA methods.

1.1 Location, Climate and Geology of the Niger Delta Basin

The Niger Delta Basin, located along the Gulf of Guinea in southern Nigeria defined by the geographic
coordinates given by Latitude 3°–6°N and Longitude 5°–8°E is one of the world’s largest deltaic systems
and a major hydrocarbon province central to the national economy (Figure 1). Persistently high
temperatures (25–32°C) and humidity (80–95%) with annual rainfall ranges between 2,000 - 4,000 mm,
often associated with a prolonged wet season and short dry season. Geologically, the basin is made up of
the Akata Formation , the Agbada Formation, and the Benin Formation. The high permeability of the
Benin Formation facilitates rapid vertical and lateral migration of contaminants, increasing groundwater
vulnerability(Obida et al.,2018; Ayotamuno & Kogbara.,2023). These conditions also accelerate the
mobilization and dispersion of hydrocarbon contaminants across both terrestrial and aquatic environments.

Figure 1. Location Map of Niger Delta showing key Oil impacted Communities

2.0 Research Methodology

The research took a sequential mixed-methods approach through four stages: qualitative exploration
(documenting Indigenous knowledge systems), document analysis (evaluating existing EIA reports),
quantitative survey (measuring the perceptions of the stakeholders), and participatory co-inquiry (co-
developing frameworks). Purposive sampling was adopted on 15 communities across the study area based
on the intensity of the impacts of oil exploration. With a margin of error of 5%, sample size (n=650) was
calculated using the formula of Yamane with a proportionate distribution across high-impact (43%),
medium-impact (35%), and low-impact (22%) areas.Semi-structured interviews with key informants



(n=25) and focus group discussions (n=15) were used as qualitative data collection methods in local
languages using trained facilitators. The quantitative survey included the perceptions of the environmental
impacts, EIA awareness, and IEK integration acceptance measured with the Likert-scale instruments.
Biophysical sampling (soil, surface water, groundwater, air) was guided by community-based
environmental monitoring protocols in community-identified hot spots, with locations geo-referenced
using GIS.The data analysis was carried out using thematic coding, descriptive and inferential statistics
(Spearman correlation, chi-square analysis, regression analysis), and spatial mapping of contamination
patterns. The triangulation among the phases was a guarantee of the validity of the study, and the
participatory sessions were used to refine the understanding and suggestions. The research was approved
by the institutional ethics committee, and informed consent was obtained from all the subjects.

3.0 Results and Discussion

The age distribution among the respondents (n=650) was 61.5% between 50-70 years old, which
confirmed that the knowledge custodians are older community members, whose levels of observation
experience are 30-50 years old. Elders/community leaders (209) constituted 44.6% of the respondents,
next to the environmentalists (209) with 20% of the respondents. Importantly, 89% of the Indigenous
community members (n=310 of 350) confirmed the presence of active IEK systems to detect the impacts
of oil pollution compared to only 38 of the oil company employees recognizing the presence of IEK
(χ²=28.45, p<0.001). This 51%-point difference is a direct piece of evidence of epistemic exclusion.

The analysis of barriers (Figures 2&3) showed that policy gaps (89% of the respondents) and power
imbalances (85%) were the most significant constraints to the integration of IEK, and the scores on
severity were above 4.8/5.0. The institutional distrust had a negative feedback loop where communities
regarded consultations as a rubber-stamping process instead of co-production (70% with severity 4.7).
Regression analysis (R2=0.412, p=0.001) revealed that IEK Awareness was the strongest positive
predictor (β=0.247), but Company Responsiveness was not significant (β=0.298) - indicating that even
responsive companies could not integrate IEK due to structural barriers. The perception-implementation
gap demonstrated 92% agreement that IEK provides unique insights, but only 25 % concurred that
regulations support the use of IEK- a 67-point gap that proves H3 that barriers outweigh enablers.

Figure 2. Chi-Square Analysis comparing EIAAwareness vs. Community Participation Effectiveness



Figure 3. Regression Analysis - IK Incorporation Predictors and Barriers

Figure 2 & 4 shows that IEK has always outperformed traditional EIA techniques in five categories of
pollution indicators, and has improved in this case, 26-40% relative improvement (all p<0.001). The
greatest variations were in Animal Behavior Changes (mean of 4.8 vs. conventional 3.0) and Water
Pollution Signs (4.7 vs. 3.2). These are better than the 20% improvement margin that was hypothesized
(H2 supported), and they confirm the hypothesis that the integration of IEK into the scoping phases
improves the quality of the baseline data significantly. Specific indicators of the qualitative responses
were recorded: dead mangrove roots, dark staining, fish surfacing behavior, and observations that are not
included in standard checklists.

Figure 4. Correlation Matrix - Environmental Impact Severity and Community Health Outcomes



Extreme contamination was detected in the biophysical sampling performed in the hotspots that were
identified by IEK: groundwater Heavy Metal Pollution Index of 146.7 that is more than the critical level
of 100, and soil Hazard Index of 456 to children (456 times the acceptable levels). The lead (5.41 CF) and
iron (4.53 CF) showed moderate to high groundwater contamination. Cancer Risk Total values of 0.799 in
adults and 0.642 in children indicate disastrous cancer potential due to long-term exposures, i.e., about 80
percent of groundwater consumers could develop cancer as a result of metal exposures. These values
affirm that the hotspots identified by IEK are true public health crises that the traditional monitoring
methods fail to capture.

The temporal analysis of 30 + years of oil activity showed the decline in environmental quality of 68%
(between 6.5 and 2.1/10), health quality of 65 % (between 6.5 and 2.1/10), and most importantly, the
retention of IEK declined by 39 % (between 8.5 and 5.2/10). Functional IEK to monitor the environment
faces the complete loss of knowledge in 45-50 years, at the same time as accelerating environmental
degradation. When compared to Canadian Arctic cases where IEK is formally incorporated, it can be seen
that IEK-informed EIAs would be able to maintain environmental quality at 3.8-4.2/10 after 30 years,
compared with an observed 2.1/10 without integration.

4.0 Summary,Conclusion and recommendation.

Environmental Impact Assessments (EIAs) in the Niger Delta routinely produce inaccurate and
incomplete findings because they exclude Indigenous Ecological Knowledge (IEK). This is not
merely a procedural gap — it is epistemic injustice. IEK-based pollution indicators outperform
standard methods by 26–40%, detect contamination 3–5 days earlier, and identify exposure
pathways that conventional assessments miss. Yet while 89% of Indigenous communities hold
this knowledge, only 38% of oil-sector practitioners recognize it. The barriers are clear: policy
gaps (89%), institutional distrust (91%), and power imbalances (85%). Without intervention,
functional IEK will be lost within two generations and environmental degradation will become
irreversible.Procedural reform alone is insufficient. EIA must be re-conceived as a co-production
of indigenous and scientific knowledge and not a consultation exercise. Current regulations
institutionalize misinformation by omission: they treat partial assessments as authoritative and
dismiss community-supplied evidence. The cost of integrating IEK ($5,000–$10,000 per EIA
project) is negligible against the estimated $5 billion required to restore Ogoni land alone — a
10–50 times cost advantage for prevention over remediation. Inaction will cost not only an
ecosystem but the communities and cultures bound to it. Indeed, the Niger Delta can be saved,
but only if its people are heard and only if we choose to listen.Four legislative and procedural
reforms are therefore required:Make IEK documentation a binding EIA requirement, not a
discretionary input.grant communities legislative veto power at scoping and monitoring stages,
guarantee the authenticity of consultation processes by statute and fund independent community-
led environmental monitoring networks.

5.0 References

Acey, C. (2016). Managing wickedness in the Niger Delta: Can a new approach to multi-stakeholder
governance increase voice and sustainability? Landscape and Urban Planning, 154, 102–114.
https://doi.org/https://doi.org/10.1016/j.landurbplan.2016.03.014

Akinyoola, J. A., Eresanya, E. O., Orimoogunje, O. O. I., & Oladosu, K. (2018). Monitoring the spatio-
temporal aerosol loading over Nigeria.Modeling Earth Systems and Environment, 4(4), 1365–1375.
https://doi.org/10.1007/s40808-018-0485-2



Berkes, F., Colding, J., & Folke, C. (2000). Rediscovery of traditional ecological knowledge as adaptive
management. Ecological Applications, 10(5), 1251–1262.
https://doi.org/https://doi.org/10.1890/1051-0761(2000)010[1251:ROTEKA]2.0.CO;2

Huntington, H. P., Zagorsky, A., Kaltenborn, B. P., Shin, H. C., Dawson, J., Lukin, M., Dahl, P. E., Guo,
P., & Thomas, D. N. (2022). Societal implications of a changing Arctic Ocean. Ambio, 51(2), 298–
306. https://doi.org/10.1007/s13280-021-01601-2

Moller, H. F., Berkes, P. O. ., & Kislalioglu, M. (2004). Combining science and traditional ecological
knowledge: monitoring populations for co-management. Ecology and Society, 9(3), 2–19.

Moriah, D. . (2025). Assessing the Effectiveness of Environmental Impact Assessments (EIAs) in
Developing Countries. Asian Journal of Social Science and Management Technology, 7(3), 23–34.

Ola, I., Drebenstedt, C., Burgess, R. M., Mensah, M., Hoth, N., & Külls, C. (2024). Remediating Oil
Contamination in the Niger Delta Region of Nigeria: Technical Options and Monitoring Strategies.
The Extractive Industries and Society, 17, 101405.
https://doi.org/https://doi.org/10.1016/j.exis.2024.101405

UNEP. (2011). United Nations Environment Programme. Environmental Assessment of Ogoniland.
https://www.unep.org/res ources/report/environmental-assessment-ogoniland


