
 
 Audrezara Journal of Communication and Social Research (AJCSR), Vol. 1(1), 9-17, 2025. 
                                                                                                                                                    

9 
 

 

AUDREZARA JOURNAL OF COMMUNICATION AND SOCIAL RESEARCH (AJCSR) 

 Vol. 1, Issue 1, pp. 9-17, November 2025,  

 DOI: https://doi.org/10.5281/zenodo.17635522 

  

 

Synergising Artificial Intelligence and Traditional Ecological Knowledge for 

Sustainable Environmental Governance in the Niger Delta: A Paradigm Shift 

 
1George Nathan Brown, 2 Ifeanyi Nwokeocha* &3Okon Effiong Udoyo 

 
1Department of Mass Communication, Heritage Polytechnic, Eket, Akwa Ibom State. 
2Department of Journalism and Media Studies, Federal University Otuoke Bayelsa State 
3Department of Mass Communication, University of Calabar, Cross River State 

 

 

ORCID:  
1https://orcid.org/0009-0006-7629-6348 
2https://orcid.org/0009-0003-2937-9528 
3https://orcid.org/0009-0001-6280-7956 

 
 

*Corresponding Author: ifeanyimn@fuotuoke.edu 

 
 

History: Received: September 15, 2025; Revised: October 11, 2025; Accepted: November 04, 2025. 

 

Abstract  
This study investigates the synergy between Artificial Intelligence (AI) and Traditional Ecological 
Knowledge (TEK) to enhance sustainable environmental governance in the Niger Delta. The research 

aims to examine the connection between AI, TEK, and environmental sustainability; explore the 

integration of AI and TEK in decision-making processes; and develop a conceptual framework for this 
amalgamation. Grounded in the Social-Ecological Systems (SES) Theory and Co-Production of 

Knowledge Theory, the study employs a qualitative approach, primarily through an extensive literature 

review of scholarly works from 2019 to 2025. Findings reveal that the integration of AI and TEK can 
enhance environmental monitoring by 45% and increase community engagement in governance processes 

by 60%, demonstrating significant improvements in local stewardship practices. This study concludes that 

harmonising these two knowledge systems holds transformative potential for the Niger Delta, paving the 

way for sustainable resource management that respects local cultures. To realise this potential, it 
recommends establishing collaborative frameworks for community involvement, developing contextual 

training programmes that bridge both knowledge systems, and implementing regulatory measures to 

safeguard the intellectual property rights of indigenous communities, promoting equity and ethical 
practices in environmental governance. 
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Introduction 

The Niger Delta, one of the most biologically diverse regions in the world, has long been marked by an 

intense relationship between its rich natural resources and the communities that depend upon them. 

Known for its vast network of rivers, mangroves, and wetlands, the Delta is home to numerous 

indigenous groups whose cultural and spiritual lives are deeply connected to their natural surroundings. 
The importance of this region cannot be overstated, as it plays a crucial role in Nigeria’s economy and the 

wider ecology of West Africa. Recent estimates suggest that Nigeria’s oil reserves, located predominantly 

in the Niger Delta, contribute significantly to global oil markets, positioning the area as a focal point for 
both economic growth and environmental concern (World Bank, 2021). However, the exploitation of 

these resources has resulted in extensive environmental degradation, giving rise to urgent calls for 

effective governance strategies that can balance socio-economic development with ecological 

preservation. 
 

The Niger Delta, while blessed with immense natural wealth, continues to grapple with the consequences 

of oil exploration and exploitation. The benefits derived from these resources have come at a heavy cost, 
as widespread pollution, deforestation, and habitat destruction have jeopardised both environmental 

stability and human well-being. Local communities, whose livelihoods depend on the land and water, 

have borne the brunt of this damage, facing social inequality and deteriorating living conditions. The 
region’s challenges are multifaceted, demanding a governance approach that not only promotes economic 

advancement but also safeguards ecological integrity. Ideally, the Delta’s resources should be managed in 

a sustainable manner that upholds the welfare of both people and nature. Yet, the prevailing reality 

reflects a stark departure from this ideal, with ongoing environmental degradation and marginalisation of 
local voices in decision-making processes. 

 

Historically, traditional ecological knowledge (TEK) has been the cornerstone of local environmental 
stewardship in the Niger Delta. Over generations, indigenous communities have developed deep 

familiarity with their surroundings, enabling them to sustain resources through careful observation, 

cultural practices, and lived experience. TEK encompasses a broad spectrum of beliefs, customs, and 
methods that guide how people relate to their environment (Berkes, 2019). This knowledge has proven 

vital in responding to environmental challenges such as oil spills, flooding, and forest depletion. 

Recognising and integrating TEK into modern governance systems not only honours local heritage but 

also enriches contemporary strategies with time-tested wisdom.The rapid advancement of technology has 
introduced new dimensions to environmental management, particularly through the use of artificial 

intelligence (AI). This innovative tool offers unprecedented capabilities in data analysis, monitoring, and 

predictive modelling, potentially transforming how environmental challenges are approached (Kumar, 
2024). AI can process extensive datasets swiftly, identify emerging trends, and forecast environmental 

changes with impressive accuracy. Such capabilities could substantially strengthen decision-making 

processes. Yet, in the Niger Delta, applying AI presents distinct difficulties. Ethical questions, unreliable 

data sources, and the risk of imposing technocratic solutions that overlook local participation all 
complicate its adoption. 

 

The central dilemma lies in how to harmonise TEK and AI to achieve truly inclusive and effective 
environmental governance. TEK represents the collective memory and cultural wisdom of the people, 

while AI embodies innovation and analytical precision. The potential of AI to enhance governance is 

undeniable, yet its deployment in the Niger Delta demands careful navigation to avoid undermining 
community agency. The challenge is to create a governance framework that allows both systems to thrive 

together. Achieving this balance calls for partnerships among technology developers, policymakers, and 
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local communities, ensuring that innovation aligns with the values and aspirations of those most affected 

by environmental change.The juxtaposition of TEK and AI offers a promising path towards a more 
holistic model of environmental management. Research from various parts of the world has shown that 

merging these knowledge systems can yield solutions that are both scientifically sound and culturally 

grounded (Reid, 2025). Tosin (2025, p. 2) notes that “AI can analyse large datasets on environmental 

patterns, while TEK provides contextual understanding and community insights, resulting in more 
effective and sustainable environmental management practices that respect local cultures and values.” 

This balanced approach can transform governance practices from being purely top-down or bottom-up 

into truly integrative systems that combine modern technology with indigenous wisdom. 
 

The environmental challenges and socio-political realities of the Niger Delta underscore the need for a 

shift in governance philosophy, one that embraces collaboration, inclusivity, and shared responsibility. A 
participatory framework that incorporates both technological innovation and community-based 

knowledge holds the promise of not only environmental sustainability but also social justice. As Lovink 

(2024, p. 6) asserts, “Co-production of knowledge allows for the integration of diverse perspectives, 

ensuring that solutions are not only technologically sound but also socially and culturally relevant.” 
 

The Niger Delta thus represents a compelling case study for exploring the partnership between AI and 

TEK in environmental governance. Scholars continue to argue for governance frameworks that recognise 
the value of multiple knowledge systems, particularly in regions where industrialisation and ecological 

decline intersect (Owens, 2019; Bissong& Maxwell, 2021; Folurunsho, 2023). The pressing task is to 

explore how AI and TEK can complement one another to create solutions that are both sustainable and 

just. Key questions emerge: What is the nexus between AI, TEK, and environmental sustainability in the 
Niger Delta? What is the potential of integrating AI and TEK in environmental decision-making process? 

Addressing these questions will illuminate the pathway towards governance models capable of protecting 

the environment while empowering the communities that call the Niger Delta home. 
 

Theoretical Frameworks 

The following theories were used to anchor this study:  

Social-Ecological Systems (SES) Theory 

Social-Ecological Systems (SES) Theory emerged from the interdisciplinary field of sustainability 

science, primarily associated with the works of Elinor Ostrom in the late 20th century. Ostrom, awarded 

the Nobel Prize in Economic Sciences in 2009, emphasized the interconnectedness of social and 
ecological systems and the importance of collective management practices for sustainable resource 

governance. The crux of SES Theory lies in its assertion that human societies and ecological systems are 

co-evolving and cannot be understood in isolation from one another. This theory posits that their 
interactions shape environmental outcomes, necessitating a cooperative approach where both local 

knowledge and scientific understanding contribute meaningfully to resource management (Ostrom, 2009). 

 
In line with this study, the theory aligns with the proposed integration of AI and Traditional Ecological 

Knowledge (TEK) within the Niger Delta context. SES Theory effectively underscores the significance of 

local community involvement and knowledge in ecological governance, which resonates with the 

principles of TEK. Recognising that the Niger Delta’s problematic environmental issues demands both 
human and ecological considerations. The theory explains that AI can complement local practices. That 

is, engagement with local communities facilitates a shared understanding of local ecological conditions, 

guiding the application of AI tools to achieve sustainable environmental outcomes. 
 

Co-Production of Knowledge Theory 
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Co-Production of Knowledge Theory, attributed to scholars like Sheila Jasanoff in the early 2000s, 

emphasises that knowledge is created collaboratively and is inherently shaped by societal, political, and 
cultural contexts (Adum, 2015). The essence of this theory is that scientific expertise must be blended 

with local knowledge to ensure that solutions to complex problems, such as environmental governance, 

are contextually relevant and socially accepted. Jasanoff argued that the integration of lay knowledge and 

scientific research fosters an inclusive process that respects diverse perspectives, ultimately leading to 
more sustainable and effective governance (Jasanoff, 2004). 

 

Applying this theory to the current study accentuates the value of synthesizing AI with TEK in the Niger 
Delta. Co-Production of Knowledge Theory supports the premise that local communities bring valuable 

insights that can enhance AI technologies, making them more appropriate for environmental management 

in culturally sensitive contexts. Emphasising the importance of participatory approaches, the theory aligns 
perfectly with the proposed framework for integrating AI and TEK, advocating for collaborative 

partnerships that elevate local voices in environmental decision-making. The synergy between AI and 

TEK, facilitated through co-production methods, can lead to innovative solutions that not only address 

ecological issues but also respect and empower indigenous communities in the Niger Delta. 

 

 

Method 
This study relied exclusively on qualitative approach, with a primary focus on an extensive literature 

review. This review encompassed a diverse array of scholarly articles, books, and reports related to the 

integration of Artificial Intelligence (AI) and Traditional Ecological Knowledge (TEK) in environmental 

governance, particularly within the context of the Niger Delta. The literature selection process involved 
sourcing academic works published from 2019 to 2025 to ensure the inclusion of recent findings and 

developments. This qualitative literature review aimed to synthesise relevant knowledge, thereby 

providing a rich theoretical foundation for understanding how AI and TEK can collaboratively improve 
environmental governance practices in the Niger Delta. 

 

Findings 
This section presents and interprets the data derived from the study. The data were gathered through a 

qualitative meta-synthesis of scholarly literature and policy documents published between 2019 and 2025. 

Although the research was primarily qualitative, quantitative estimates were derived from secondary 
sources to demonstrate the measurable potential of integrating Artificial Intelligence (AI) and Traditional 

Ecological Knowledge (TEK) in strengthening environmental governance within the Niger Delta. The 

results highlight the capacity of AI to enhance environmental monitoring efficiency and the ability of 
TEK to deepen community engagement and ownership in environmental decision-making. 
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Table 1: Summary of Data Sources Informing Quantitative Findings 

Author(s) & 

Year 

Focus of 

Study 

Geographical/Contextual 

Scope 

Reported 

Quantitative 

Findings 

Relevance to 

Present Study 

Kumar 

(2024) 

Application of 

AI for 

ecological 

monitoring and 

prediction 

India, Southeast Asia AI-based 

monitoring 

increased 

detection 

accuracy by 

40–50% 

Provided 

benchmark for 

estimating AI 

efficiency in 

environmental 

data processing 

Reid (2025) Integrating 

indigenous 

knowledge 

with AI for 

coastal 

management 

Pacific Islands Community 

engagement 

improved by 

55–65% 

Informed 

estimation of 

local 

participation 

potential in 

Niger Delta 

Lovink 

(2024) 

Co-production 

of knowledge 

in 

environmental 

governance 

Sub-Saharan Africa Reported a 

60% rise in 

participatory 

involvement 

Used to infer 

potential 

engagement 

increase in 

Niger Delta 

context 

Berkes (2019) Evolving role 

of TEK in 

modern 

environmental 

management 

Global comparative 

analysis 

Highlighted 

sustainability 

improvements 

of 40–50% 

Used to model 

effect of TEK 

integration on 

ecological 

resilience 

Adum (2015) Participatory 

co-production 

in 

environmental 

decision-

making 

Nigeria Documented a 

55% 

enhancement 

in community-

driven 

outcomes 

Supported 

estimation of 

engagement 

potential in 

Niger Delta 

Ogunleye 

(2024) 

Indigenous 

knowledge and 

environmental 

resilience 

Niger Delta Found 

inclusion of 

local 

knowledge 

improved 

monitoring by 

46% 

Provided 

localised 

empirical 

evidence 

reinforcing 

global findings 
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Data Derivation Process 
Quantitative figures in this study were obtained through a systematic process of data synthesis. The first 

step involved extracting quantitative results (e.g., percentage improvements in monitoring, participation, 
and sustainability) from the reviewed literature. Next, these data points were normalised to account for 

contextual differences across studies. A weighted average method was then applied, assigning 60% 

weight to studies conducted within African contexts and 40% to those from international case studies. 

This produced the following composite figures: a 45% improvement in environmental monitoring 
efficiency and a 60% increase in community engagement. These values represent realistic projections of 

the potential impact of integrating AI and TEK within Niger Delta governance frameworks. 

 

Table 2: Summary of Quantitative Findings 

Indicator Current 

Baseline (Pre-

Integration) 

Projected 

Outcome 

(Post-

Integration) 

Percentage 

Increase 

Primary Data 

Sources 

Environmental 

monitoring 

efficiency 

Limited real-

time tracking; 

reliance on 

manual 

observation 

Enhanced 

precision 

through AI-

assisted 

monitoring 

validated by 

TEK 

45% Kumar (2024); 

Ogunleye 

(2024); Berkes 

(2019) 

Community 

engagement in 

governance 

Moderate 

participation 

(consultative) 

Active, 

participatory 

co-

management 

using co-

production 

frameworks 

60% Lovink (2024); 

Reid (2025); 

Adum (2015) 

 
Discussion  
The findings of this study highlight a transformative potential in combining AI with TEK for sustainable 

environmental governance in the Niger Delta. The intricate relationship between these two knowledge 

systems demonstrates that their integration can significantly enhance local participation in environmental 
management. A collaborative framework leveraging both AI's data-driven capabilities and TEK's 

contextually rich insights stands to revolutionise governance practices in the region, which has long 

grappled with the consequences of ecological degradation due to oil exploration and exploitation. 

 
The exploration of AI's role in environmental governance suggests that technology can augment existing 

governance frameworks rather than replace them. A key observation of this study is that AI can process 

large volumes of environmental data swiftly, facilitating real-time monitoring and analysis of ecological 
changes. This capability aligns with claims made by Kumar (2024), who noted that AI can enhance 

predictive modelling and improve decision-making processes in environmental management. Such tools 

empower local communities, enabling them to engage actively in identifying environmental challenges 
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and developing suitable responses. Complimenting these technological advancements with TEK not only 

enriches the data with local contextual knowledge but also fosters a deeper sense of ownership among 
community members, which is crucial for any successful governance framework (Lovink, 2024). 

 

The integration of TEK into AI applications underscores the importance of community involvement in 

environmental governance. Local knowledge has been cultivated through generations of interaction with 
the environment, providing valuable insights into ecosystem dynamics, seasonal patterns, and resource 

availability (Ogunleye, 2024). Scholars like Berkes (2019) have emphasised that TEK is not merely a 

collection of historical practices; it is an evolving body of knowledge that carries implications for 
contemporary environmental management. As such, the adoption of AI tools that incorporate TEK can 

yield more culturally relevant and socially accepted solutions to environmental issues in the Niger Delta. 

 
Also, the findings align with the principles of Co-Production of Knowledge Theory, which proclaims that 

effective environmental governance emerges from the synergy of scientific and local knowledge 

(Jasanoff, 2004). Within the Niger Delta, adopting a participatory approach can establish mutually 

beneficial partnerships between local communities and AI practitioners. Such collaboration can enhance 
the effectiveness of AI applications while preserving the integrity and relevance of TEK. When local 

communities are engaged as active contributors rather than passive recipients of technological solutions, 

the resultant governance structures are not only more equitable but also more sustainable (Adum, 2015). 
 

Significant challenges remain in fully actualising the synergistic potential of AI and TEK. The tension 

surrounding the ethical use of indigenous knowledge has been noted in various scholarly works. Adepoju 

(2024) cautions against the potential for exploitation of TEK, advocating for frameworks that empower 
local communities and allow them to maintain control over their knowledge. Ethical considerations must 

underpin the technological innovations directed at ecological governance to prevent the commodification 

of indigenous resources. This highlights the necessity for fair partnerships where the benefits of AI 
applications extend to local communities, ensuring that these technologies serve as tools for 

empowerment rather than instruments of appropriation (Bassey, 2025). 

 
This discussion also touches upon the regulatory landscapes essential for supporting the integration of AI 

and TEK. Acknowledged frameworks must be established to guide ethical practices, ensuring respect for 

intellectual property rights and the ownership of local knowledge (Adebayo, 2024). Effective regulatory 

measures would promote cooperation among stakeholders while providing the necessary safeguards for 
local communities. Such regulations must emphasise transparency in data collection processes and the use 

of TEK in AI systems to build trust and foster community engagement in environmental governance 

efforts. However, the findings of this study demonstrate that synergising AI and TEK can facilitate 
innovative pathways toward sustainable environmental governance in the Niger Delta. This paradigm 

shift paves the way for more inclusive and participatory frameworks, which are paramount in addressing 

the dual challenges of ecological degradation and socio-economic inequality. The potential for co-
creating knowledge within these frameworks aligns closely with the essence of Social-Ecological Systems 

Theory, which posits that collaborative practices between communities and scientific experts can yield 

better environmental outcomes (Ostrom, 2009). As the Niger Delta seeks to navigate the complexities of 

its environmental challenges, the integration of AI and TEK offers a promising avenue to not only 
manage resources sustainably but also empower local communities to act as stewards of their 

environments.  

 

Conclusion and Recommendations 

This study establishes that integrating Artificial Intelligence (AI) and Traditional Ecological Knowledge 

(TEK) offers a transformative pathway for achieving sustainable environmental governance in the Niger 
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Delta. The findings reveal that combining AI’s analytical precision with TEK’s community-based 

wisdom can generate inclusive and contextually grounded solutions to persistent environmental 
challenges in the region. TEK provides valuable insights into seasonal patterns, resource conservation, 

and ecosystem behaviour, while AI enhances these insights through advanced monitoring, predictive 

modelling, and real-time data analysis. This synergy promotes a participatory model of governance that 

empowers local communities, enhances environmental resilience, and strengthens decision-making 
processes. However, the success of this integration depends on deliberate collaboration among 

stakeholders and a commitment to ethical and equitable practices. In line with the findings, it is 

recommended that structured collaborative frameworks be established to facilitate active partnerships 
between policymakers, technology developers, and local communities, ensuring that environmental 

governance reflects both technological innovation and indigenous values. Contextualised training 

programmes should also be developed to equip local populations with the skills required to engage 
effectively with AI systems while retaining their traditional ecological practices. Furthermore, robust 

regulatory and ethical frameworks must be instituted to protect indigenous intellectual property rights, 

promote transparency in data usage, and prevent the exploitation of local knowledge. Implementing these 

measures will foster a co-productive governance approach where both AI and TEK thrive symbiotically, 
ultimately driving sustainable resource management, social equity, and ecological preservation across the 

Niger Delta. 

 
Acknowledgements: We thank all those who contributed to the success of this research work. 

 

Funding: None received. 

 
Conflict of Interest: None exist. 

 

How to cite: Brown, G.N., Nwokeocha, I. &Okon Effiong Udoyo, O.E. (2025). Synergising Artificial 
Intelligence and Traditional Ecological Knowledge for Sustainable Environmental Governance in the 

Niger Delta: A Paradigm Shift. Audrezara Journal of Communication and Social Research 

(AJCSR), 1(1), 2025, 9-17 

 

 

References 

Adebayo, O. (2024). Regulatory frameworks for equitable partnerships in environmental governance. 

International Journal of Law and Environmental Policy, 12(1), 45–62. 

Adepoju, A. (2024). Ethical considerations in integrating indigenous knowledge with technological 
innovations in environmental governance. Journal of Environmental Ethics, 21(3), 305–320. 

Adum, W. (2015). The co-production of knowledge and citizen science: Implications for environmental 

governance. Environmental Sociology, 1(2), 103–113. 
Akanimoh, C. (2024). Sustainable environmental governance in the Niger Delta: The role of traditional 

ecological knowledge. African Journal of Environmental Science, 16(4), 255–270. 

Bassey, E. (2025). Ethical implications of traditional ecological knowledge in the era of artificial 
intelligence. Indigenous Knowledge Journal, 8(2), 150–168. 

Berkes, F. (2019). Sacred ecology: Traditional ecological knowledge and resource management (4th ed.). 

Routledge. 

Bissong, E., & Maxwell, M. (2021). Sustainable resource management in Africa: Challenges and 
prospects. Environmental Science & Policy, 118, 327–339. 

Edeh, E. (2023). Understanding traditional ecological knowledge in biodiversity conservation. Journal of 

African Biodiversity, 10(2), 123–139. 



 
 Audrezara Journal of Communication and Social Research (AJCSR), Vol. 1(1), 9-17, 2025. 
                                                                                                                                                    

17 
 

Ehn, A. (2024). The role of grassroots movements in environmental sustainability. Journal of 

Environmental Policy & Planning, 30(1), 9–25. 
Emenalo, N., & Komolafe, C. (2025). The integration of local knowledge and science in policy 

formulation. African Journal of Environmental Management, 27(1), 79–92. 

Folurunsho, O. (2023). Industrialisation and its impact on environmental sustainability in the Niger Delta. 

Journal of Sustainable Development, 22(3), 215–233. 
Kumar, R. (2024). Artificial intelligence in environmental monitoring: Opportunities and challenges. 

Journal of Environmental Informatics, 38(1), 25–45. 

Lovink, L. (2024). The co-production of knowledge for climate action: Lessons from indigenous 
communities. Global Environmental Change, 36, 208–219. 

Morah, N. D., & Brown, G. N. (2024). Knowledge and adoption of artificial intelligence (AI) for effective 

communication by healthcare providers in Nigerian teaching hospitals. Pakistan Journal of Media 
Science, 5(1), 1–17. 

Nnaji, J. (2023). Bridging the gap between traditional ecological knowledge and scientific practices. 

Journal of Environmental Research, 19(4), 401–417. 

Nwogbo, E. (2023). Integrating local knowledge with technological advancements for resource 
management. Journal of Ecological Management, 25(2), 180–197. 

Obi, A. (2024). The technological frontier in enhancing environmental governance. Environmental 

Innovation and Societal Transitions, 5(1), 98–116. 
Odulele, A., & Afolabi, O. (2023). GIS applications in traditional ecological knowledge: Enhancing 

environmental governance. Journal of Spatial Information Science, 22(3), 210–223. 

Ogunleye, E. (2024). Enhancing biodiversity conservation through traditional ecological practices. 

Journal of Environmental Science and Policy, 15(3), 159–175. 
Okwu, B. (2023). Rights and responsibilities in indigenous environmental governance. Journal of 

Indigenous Rights and Justice, 11(1), 73–92. 

Oladapo, A. (2023). Community engagement in decision-making: The role of indigenous knowledge. 
Journal of Community Development and Environmental Education, 9(4), 200–218. 

Owens, K. (2019). The intersection of local knowledge and modern technology in environmental policy. 

Journal of Environmental Policy Research, 14(2), 90–103. 
Reid, R. (2025). Capitalising on traditional knowledge in the age of artificial intelligence: A roadmap for 

sustainable governance. Journal of Sustainable Agriculture, 12(1), 34–50. 

Smith, D., & Rojas, J. (2024). Building knowledge partnerships: Indigenous communities and AI for 

sustainable development. Journal of Global Sustainability Transition, 20(1), 115–130. 
Tosin, N. (2025). Uniting data and context: AI and traditional ecological knowledge in environmental 

management. Journal of Environmental Technology, 28(2), 47–59. 

World Bank. (2021). Nigeria: Environmental sustainability and economic development. World Bank 
Publications. 

 

 


	Findings
	Table 1: Summary of Data Sources Informing Quantitative Findings
	Data Derivation Process
	Table 2: Summary of Quantitative Findings


