
 

 

Original Research Article 
 

Oil Extraction and the Environment in Nigeria’s Niger Delta: A 
Political-Industrial Ecology (PIE) Approach 

 

 

ABSTRACT 
This paper examines the environmental impacts of oil extraction in Nigeria’s Niger Delta through the lens 

of Political-Industrial Ecology (PIE). The Niger Delta, known for its rich biodiversity and substantial oil 

reserves, has experienced severe ecological degradation due to decades of oil exploitation. The 

environmental challenges include frequent oil spills, gas flaring, and habitat destruction, all of which 

threaten the livelihoods of local communities and disrupt the delicate balance of the ecosystem. By 

analyzing existing literature, government reports, and environmental assessments, this paper aims to 

clarify the systemic power dynamics between state and corporate interests that prioritize economic profit 

over environmental protection. This study explores the interconnectedness of political, economic, and 

environmental factors contributing to the ongoing crisis in the region. It emphasizes the need for a 

thorough evaluation of the forces that drive environmental degradation and offers insights into potential 

policy reforms aimed at achieving sustainable development in resource-rich areas like the Niger Delta. 
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1. INTRODUCTION 

The Niger Delta, a region rich in biodiversity and cultural heritage, is central to Nigeria's oil production and 

economic stability. However, decades of oil extraction have resulted in severe environmental degradation, 

jeopardizing the livelihoods of local communities and disrupting ecological balance. Nigeria is Africa's 

largest crude oil producer, with proven reserves of 37.50 billion barrels and a production capacity of 

approximately 2.19 million barrels per day [1]. The adverse impacts of oil exploitation include decreased 

food productivity, harm to subsistence economies, habitat destruction, outbreaks of diseases, and 

increased social instability [2]. A study by the Nigerian Conservation Foundation estimates that oil spills 

over the last 50 years have ranged from 9 to 13 million barrels, significantly threatening community well-

being [3]. Research by the United Nations Environmental Programme (UNEP) reveals that residents face 

elevated levels of petroleum hydrocarbons in contaminated water and air, posing serious health risks [4]. 

The environmental degradation resulting from petroleum activities in Nigeria has been substantial [5]. 

However, Political-Industrial Ecology (PIE) provides a comprehensive framework to understand how 

industrial activities contribute to these environmental crises in the Niger Delta by examining the interplay 

of political and economic forces with material flows like oil. 



 

 

2. METHODOLOGY 

This study employs a Political-Industrial Ecology (PIE) framework to analyze the environmental impacts of 

oil extraction in Nigeria’s Niger Delta. The research follows a qualitative approach, drawing on secondary 

data obtained from various online sources, including academic literature, governmental reports, and 

assessments from international organizations such as the United Nations Environment Programme 

(UNEP), Nigerian agencies, including the Nigerian Conservation Foundation and the Nigerian Upstream 

Petroleum Regulatory Commission, alongside relevant global assessments. The primary focus of this 

research is to examine critical environmental issues such as oil spills, gas flaring, and land degradation 

within the context of political, corporate, and socio-economic dynamics. By framing these findings within 

the PIE framework, the study seeks to understand the role of state-corporate alliances in fostering 

environmental degradation. This methodology facilitates an exploration of the systemic power relations 

between multinational oil corporations and the Nigerian government, revealing how economic interests 

often take precedence over environmental regulations. Additionally, the analysis addresses how failures 

in governance, weak enforcement of environmental laws, and corporate negligence exacerbate the socio-

ecological challenges facing the Niger Delta. 

3. PIE: Historical Foundations 

Industrial ecology has its roots in the work of physicists and environmental engineers from the late 1960s, 

notably Ayres and Kneese [6], who began to systematically quantify resource flows and environmental 

impacts. By the 1990s, it emerged as a distinct field focusing on the transformation of resource stocks 

and flows across various stages of industrial ecosystems, from extraction to disposal [7]. Its 

methodologies such as material flow analysis, life cycle assessment, and environmental input-output 

modeling are quantitative and technical, aiming to reduce material and energy consumption in industrial 

systems. However, industrial ecology often lacks a thorough consideration of the social, political, and 

economic contexts within which these industrial processes operate. In contrast, political ecology, which 

emerged from the work of scholars like Wolf [8] and Robbins [9], critically examines the power relations 

that drive environmental changes. It addresses issues of equity, governance, and access to resources, 

focusing on how political and economic systems impact environmental outcomes. Political ecology 

emphasizes the social dimensions of environmental degradation, particularly how marginalized groups 

often bear the brunt of ecological harms, and it offers a lens to scrutinize the unequal distribution of 

environmental benefits and burdens. 

4. The Political-Industrial Ecology (PIE) Framework Approach 

Political-Industrial Ecology (PIE) combines elements of political ecology and industrial ecology to explore 

how political and industrial actors shape environmental outcomes. As described by Newell et al. [10] in 

their work “Political-industrial ecology: An introduction,” PIE focuses on the ways in which resource (e.g. 

material and energy) flows and stocks shape (and are shaped by) environmental, socio-economic, and 



 

 

political processes and patterns over time and space.”Therefore, it can be said thatPIE emphasizes the 

socio-ecological impacts of industrial processes while considering the power dynamics between state and 

corporate interests.Drawing from Dawson et al. [11], research on environmental justice emphasizes the 

importance of social feedbacks and governance in managing ecosystem service trade-offs. In the context 

of the Niger Delta, similar dynamics are observed, where state-corporate alliances, economic 

dependence on oil, and weak governance exacerbate environmental degradation. The PIE framework 

helps analyze how these structural factors contribute to ongoing ecological harm and socio-political 

inequalities in the region.”By examining resource flows and power dynamics, PIE reveals how 

marginalized communities disproportionately suffer from environmental harm, enabling a deeper 

understanding of the structural forces perpetuating ecological degradation and social inequality. 

5. Environmental Degradation in the Niger Delta 

The Niger Delta suffers extensive environmental degradation due to oil extraction, characterized by 

frequent oil spills, gas flaring, and inadequate regulatory oversight. These activities have led to the 

pollution of air, soil, and water, resulting in the destruction of mangrove forests and significant loss of 

biodiversity [12]. Nwankwoala and Nwaogu[5] highlight that oil spills are a primary environmental 

challenge in the region, with over 1,000 oil production wells and 47,000 km of pipelines contributing to 

numerous incidents. Between 1976 and 2005, over three million barrels of oil were spilled, with current 

estimates suggesting that more than 115,000 barrels are spilled annually [13].Ilaobuchi et al. [18] 

ascertain that Oil spillage remains a significant environmental and economic concern in Nigeria, 

particularly in the Niger Delta region, where the petroleum industry operates. The author’s obtained data 

from the NOSDRA Oil Spill Monitoring website reveals consistent patterns of oil spill occurrences, with 

certain companies consistently contributing to higher spill volumes. The case of Ogoniland exemplifies 

the critical situation. An independent scientific assessment by UNEP in Ogoniland reveals that pollution 

resulting from over 50 years of oil operations in the region has penetrated deeper and wider than 

previously understood. This unprecedented assessment spanned 14 months, during which the UNEP 

team examined over 200 locations and surveyed 122 kilometers of pipeline rights of way. They reviewed 

more than 5,000 medical records and engaged over 23,000 individuals through local community 

meetings. Detailed investigations into soil and groundwater contamination were conducted at 69 sites, 

demonstrating that even areas appearing unaffected on the surface are severely contaminated 

underground, necessitating immediate action to protect human health and mitigate risks to affected 

communities[14].Oil spills are defined as the release of liquid hydrocarbons into the environment due to 

human activities [15]. In the Niger Delta, the frequency of spills is alarming, with over 1,000 oil production 

wells and 47,000 km of pipelines contributing to numerous incidents [16]. Between 1976 and 2005, more 

than three million barrels of oil were spilled in Nigeria, with over 9,000 spill incidents recorded [17]. More 

recent estimates suggest that over 115,000 barrels of oil are spilled into the Niger Delta annually [13]. 



 

 

6. Power Dynamics and Corporate-State Alliances 

The PIE framework allows for an examination of the power dynamics driving oil extraction and 

environmental degradation in the Niger Delta. Multinational oil corporations, such as Shell and Nigeria 

Agip Oil Company, wield significant influence over the Nigerian state, often shaping policies to their 

advantage. The Nigerian government’s reliance on oil revenues has historically resulted in the neglect of 

environmental regulations in favor of economic gain. This has enabled weak enforcement of 

environmental standards, allowing oil companies to operate with minimal accountability for ecological 

damage. For instance, Shell reported that 73% of oil spills at its facilities between 2008 and 2012 were 

attributed to vandalism [19]; however, many incidents stem from aging infrastructure and operational 

failures. 

Following PIE perspectives, the alignment of state interests with corporate goals creates a framework that 

prioritizes economic profitability over environmental protection. The systemic failure of governance 

mechanisms in Nigeria allows for a lack of accountability for oil companies, further exacerbating the 

environmental crises in the region. For example, between 2006 and 2013, over 20,000 pipeline breaks 

were recorded, with vandalism cited as a primary cause [20]. The 2008 and 2009 oil spills in the Bodo 

community, which released over 500,000 barrels of oil into the environment, serve as a stark reminder of 

the devastating impacts of corporate negligence and inadequate regulatory oversight.Moreover, the close 

alliance between the Nigerian government and multinational oil corporations’ results in the prioritization of 

corporate interests over environmental sustainability. This partnership thrives in a governance framework 

lacking transparency and accountability. The Nigerian National Petroleum Corporation (NNPC) and 

international oil companies have faced criticism for neglecting oil spill cleanups and implementing 

inadequate safety measures [21].  

The failure of Nigeria's environmental enforcement mechanisms can be attributed to various factors, 

including rampant corruption among public officials. Bribery and coercion are commonplace, rendering 

regulatory agencies ineffective in holding oil companies accountable for environmental violations [22]. 

Despite possessing laws comparable to those in advanced nations, Nigeria's failure to enforce these laws 

has led to significant degradation in the Niger Delta [23]. Local governments face severe financial 

constraints, limiting their ability to acquire necessary resources for effective environmental management 

[24]. For example, in Lagos State, fines collected from environmental violations contribute to general 

revenue rather than supporting environmental protection initiatives, disincentivizing proactive 

enforcement. The inadequacy of Nigeria's constitutional framework for environmental protection poses 

significant challenges. The 1999 constitution lacks strong provisions empowering citizens to enforce their 

right to a clean environment, promoting apathy towards environmental issues. NESREA's limitations in 

enforcing laws within the oil and gas sector further compromise environmental justice [25]. 



 

 

 

 

6. Socio-Ecological Impacts of Oil Extraction 

The environmental degradation caused by oil extraction in the Niger Delta has had profound socio-

ecological consequences. Local communities, who rely on farming and fishing for their livelihoods, have 

been severely impacted by the contamination of soil and water. Oil spills have destroyed farmlands, 

polluted fishing creeks, and rendered drinking water sources unsafe [26]. The economic losses 

experienced by these communities have exacerbated poverty levels and led to internal displacements 

[27].Petroleum fires resulting from ruptured pipelines and tankers have further compounded the 

environmental damage, leading to catastrophic consequences for both human and ecological systems 

[28]. In addition to the immediate environmental impacts, the long-term consequences of oil spills persist 

due to insufficient cleanup efforts. The UNEP [4] report on Ogoniland revealed that oil contamination 

continues to affect the region years after extraction activities ceased, highlighting the inadequacy of 

existing environmental management strategies. However, one notable examples of scholarship that 

interrogate the socio-economic and political dynamics of resource flows include Huber’s work [29, 30] on 

the ecological underpinnings of industrial capitalism through flows of oil. Huber emphasizes the need for 

an ‘industrial political ecology’ approach to understand how economic systems interact with 

environmental governance. This perspective is critical in analyzing the socio-ecological impacts of oil 

extraction in the Niger Delta, where weak governance structures further exacerbate the environmental 

crisis [21]. 

9. Challenges of Environmental Governance and Corporate Accountability 

The International Network for Environmental Compliance and Enforcement (2009) defines environmental 

enforcement as the actions taken by governments to ensure adherence to environmental policies. 

Despite the establishment of the Environmental Impact Assessment Decree (EIAD Act 73/1992), which 

mandates oil companies to conduct Environmental Impact Assessments (EIAs) for major operations, 

compliance has been subpar. Reports indicate that Shell conducted EIAs without local community 

engagement, raising questions about the effectiveness of these assessments (Environmental Rights 

Action, 2010). Nigeria has been a historical leader in gas flaring, with approximately 2 billion standard 

cubic feet flared daily, contributing to environmental degradation and resource wastage. The EIAD was 

implemented to mitigate such impacts, yet enforcement remains weak. Despite claims of compliance by 

companies like Shell and Chevron, the reality reflects ongoing environmental violations, evidenced by 

9,191,426 barrels of crude oil spilled between 1976 and 2009, predominantly affecting rivers and 

communal lands [31]. Corruption within the regulatory framework significantly hampers compliance 

efforts. The joint venture agreements between the Federal Government and multinational oil companies 



 

 

often lead to a shifting of responsibility, as noted by Bobo Brown, Shell’s Public Affairs Manager. Local 

communities’ express frustration towards oil companies, reflecting a broader discontent with 

governmental accountability. Additionally, systemic corruption within federal agencies tasked with 

monitoring compliance has allowed oil companies to evade stringent regulations, exacerbating 

environmental degradation [32]. 

Following the PIE perspective approach; it is evident that the challenges of environmental governance in 

Nigeria, where the state’s dependence on oil revenues hampers effective regulation of the oil industry. 

Despite efforts to introduce environmental policies, such as the Environmental Impact Assessment (EIA) 

Act, enforcement has been inadequate. Oil companies, shielded by their political and economic influence, 

often underreport oil spills and environmental incidents [13].Amnesty International [33] reported that many 

oil spills go unreported, and those that are reported are often inadequately addressed, with Shell and 

Nigeria Agip Oil Company spilling over 21.7 million liters of oil into the Niger Delta between 2011 and 

2017 [34]. These incidents illustrate the failure of both the Nigerian state and multinational corporations to 

prioritize environmental protection over profit. PIE perspectives critique these systemic failures, revealing 

how power dynamics perpetuate environmental injustices and hinder the potential for sustainable 

development. 

9.Application of PIE to Oil Extraction in Nigeria’s Niger Delta: A Case Study Approach 

The Niger Delta has long been a site of intense environmental degradation, largely due to the activities of 

multinational oil companies. The frequent oil spills and pipeline ruptures in the region have led to 

catastrophic impacts on both local ecosystems and the livelihoods of its inhabitants. By applying the 

Political-Industrial Ecology (PIE) framework to this case, we can better understand how the intersections 

of corporate power, state policy, and environmental injustices shape these outcomes.In the context of 

Political-Industrial Ecology (PIE), we can explore the relational and multi-scalar dimensions of oil 

extraction in the Niger Delta. As Bergmann [35] emphasizes, PIE serves as a framework to destabilize the 

singular value of commodities by juxtaposing price with alternative metrics, such as embodied carbon, 

land degradation, and labor exploitation. This approach allows for a critical examination of the stark 

disparities between the wealth generated by oil companies and the ecological and social costs endured 

by local communities. For instance, while Shell and other oil corporations report substantial profits, the 

fishing, farming, and drinking water resources in the Niger Delta are severely compromised. A more 

synthetic representation of the capitalist space-economy, as advocated by PIE, highlights the uneven 

distribution of wealth and the environmental harm inflicted upon these communities. 

Furthermore, Deutz et al. [36] demonstrate that PIE can assess extraction processes from multiple 

lensesenvironmental, technological, and stakeholder perspectives. In the Niger Delta, certain published 

interviews with local stakeholders, including community leaders, oil company representatives, and 



 

 

government officials, could reveal the complex socio-technical assemblages that influence both the 

continuation of oil extraction and efforts (or lack thereof) for environmental recovery. A PIE framework 

enables an analysis of how the vested interests of powerful stakeholders’ corporations, political elites, 

and military forcesare intertwined with the regulatory and environmental challenges that have stymied 

efforts at cleaning up oil spills and restoring the degraded ecosystems.Huber’s [30] concept of “industrial 

political ecology” also adds value to our understanding of oil extraction in Nigeria. Rather than blaming 

dispersed consumer choices for environmental degradation, Huber shifts attention to the class of actors 

that control industrial production and metabolismnamely, the oil corporations. In the Niger Delta, this 

approach emphasizes the role of corporate elites and political actors who, in their relentless pursuit of 

profit, have perpetuated environmental harm on a massive scale. Huber’s framework can help dissect the 

power relations that make it difficult for local communities to challenge these entrenched corporate 

practices. 

Urban PIE studies, such as those by Cousins [37] and Guibrunet et al. [38], also provide a methodological 

bridge for examining the flow of resources like oil in Nigeria. These studies highlight the importance of 

looking beyond quantitative metrics and employing qualitative, place-based methods to understand 

resource metabolisms. Applying this to Nigeria, we can move away from a purely functionalist analysis of 

oil spills and instead investigate the lived experiences of communities that deal with the everyday realities 

of environmental degradation, such as those dependent on the Niger Delta's fragile mangrove 

ecosystems. This perspective is essential for understanding how corporate negligence and state 

complicity create environmental injustices in both urban and rural spaces in the region. 

10. CONCLUSION 

The applying the PIE framework to oil extraction in the Niger Delta offers a more holistic and relational 

analysis of the environmental and socio-political dynamics at play. It moves beyond a singular focus on oil 

as a commodity and instead engages with the broader assemblages of power, environmental 

degradation, and local struggles for justice. This approach not only sheds light on the root causes of 

environmental harm but also opens new avenues for imagining more equitable and sustainable futures for 

the region.From a Political-Industrial Ecology (PIE) perspective, the alignment of state interests with 

corporate goals significantly impacts environmental outcomes in resource-rich regions like Nigeria's Niger 

Delta. Scholars such as Newell and Cousins [39] emphasize that this alignment creates a framework that 

prioritizes economic profitability over environmental protection. The Nigerian government, heavily reliant 

on oil revenues, often collaborates closely with multinational corporations, enabling them to operate with 

minimal regulatory oversight. This partnership fosters an environment where corporate interests dictate 

operational practices, leading to widespread environmental degradation.For instance, the lax enforcement 

of environmental regulations in favor of attracting foreign investment results in practices like gas flaring 

and oil spills, which have devastating effects on local ecosystems and communities. Furthermore, Breetz 



 

 

[40] highlights how these dynamics not only contribute to environmental harm but also perpetuate social 

injustices, as marginalized communities bear the brunt of the ecological consequences while being 

excluded from decision-making processes. This critical examination of the state-corporate nexus 

underlines the necessity for reforms that address both economic incentives and environmental 

protections to ensure sustainable resource management in the Niger Delta. Baka et al. [41] further 

supports this argument by illustrating how the governance processes surrounding biofuels and land use 

decisions reflect similar state-corporate dynamics, accentuating the need for a critical examination of how 

such alignments influence environmental policies and practices. This critical examination of the state-

corporate nexus underlines the necessity for reforms that address both economic incentives and 

environmental protections to ensure sustainable resource management in the Niger Delta. 

DISCLAIMER (ARTIFICIAL INTELLIGENCE) 

Author(s) hereby declares that NO generative AI technologies such as Large Language Models 

(ChatGPT, COPILOT, etc) and text-to-image generators have been used during writing or editing of 

manuscripts.  

 

 

 

REFERENCE 

1. Nigerian Upstream Petroleum Regulatory Commission (NUPRC). (2024, July 25). Nigeria: Leading 

crude oil producer in Africa. Retrieved from https://www.nuprc.gov.ng/nigeria-leading-crude-oil-

producer-in-africa 

2. Onwurah, I., Ogugua, V., Onyike, N., Ochonogor, A., &Otitoju, O. (2007). Crude oil spills in the 

environment, effects and some innovative clean-up biotechnologies. International Journal of 

Environmental Research, 1(4), 307–320. 

3. Nriagu, J. O. (2011). Oil industry and the health of communities in the Niger Delta of Nigeria. In 

Encyclopedia of Environmental Health. Elsevier, 240–250. 

4. UNEP. (2011). Environmental Assessment of Ogoniland. Available at: 

https://www.unep.org/resources/report/environmental-assessment-ogoniland 

5. Nwankwoala, H. O., & Nwaogu, C. (2009). Utilizing the tool of GIS in oil spill management-a case 

study of Etche LGA, Rivers State, Nigeria. Global Journal of Environmental Sciences, 8(1). 

6. Ayres, R.U., &Kneese, A.V., (1969). Production, consumption, and externalities. Am. Econ. Rev. 59 

(3), 282–297. 

7. Graedel, T.E., Allenby, B.R., 2003. Industrial Ecology. (1995). Prentice Hall, Englewood Cliffs, New 

Jersey, 7632, pp. 83–187. 



 

 

8. Wolf, E. (1972). Ownership and political ecology. Anthropological Quarterly, 45(3), 201–205. 

9. Robbins, P., (2012). Political Ecology. Wiley-Blackwell, West Sussex, United Kingdom. 

10. Newell, J. P., Cousins, J. J., & Baka, J. (2017). "Political-industrial ecology: An introduction." 

Geoforum, 85, 319-323. DOI: 10.1016/j.geoforum.2017.07.024. 

11. Dawson, N. M., Grogan, K., Martin, A., Mertz, O., Pasgaard, M., & Rasmussen, L. V. (2017). 

Environmental justice research shows the importance of social feedbacks in ecosystem service trade-

offs. Ecology and Society, 22(3), 12. https://doi.org/10.5751/ES-09481-220312 

12. Orimoogunje, O. O. I., & Ajibola-James, O. (2013). Mangrove Ecosystem Recovery and Restoration 

from Oil Spill in the Niger Delta: The GIS Perspective. GeoinforGeostat: An Overview S1, 5, 2. 

http://dx.doi.org/10.4172/2327-4581.S1-017 

13. Ajide, O. M., & Isaac, O. O. (2013). An Assessment of the Physical Impact of Oil Spillage Using GIS 

and Remote Sensing Technologies: Empirical Evidence from Jesse Town, Delta State, Nigeria. 

British Journal of Arts & Social Sciences, 12(2).  

14. UNEP (2017). UNEP Ogoniland Oil Assessment Reveals Extent of Environmental Contamination and 

Threats to Human Health. Available at: https://www.unep.org/news-and-stories/story/unep-ogoniland-

oil-assessment-reveals-extent-environmental-contamination-and 

15. Adelana, S. O., Adeosun, T., Adesina, A. O., & Ojuroye, M. O. (2011). Environmental pollution and 

remediation: challenges and management of oil Spillage in the Nigerian coastal areas. American 

Journal of Scientific and Industrial Research, 2(6), 834-

845.http://dx.doi.org/10.5251/ajsir.2011.2.6.834.845 

16. Ngobiri, C. N., Ayuk, A. A., & Anunuso, C. I. (2007). Differential degradation of hydrocarbon fraction 

during bioremediation of crude oil polluted sites in the Niger-delta area. J Chem Soc Nigeria, 32, 151-

158. 

17. Egberongbe, F. A. O., Nwilo P. C., & Badejo O. T. (2006). Oil spill disaster monitoring along Nigeria 

coastline. 5th FIG Regional Conference, Accra, 

Ghana.https://www.fig.net/resources/proceedings/fig_proceedings/accra/papers/ts16/ts16_06_egbero

ngbe_etal.pdf 

18. Iloabuchi, N. E., Omokaro, G. O., & Agbede, O. E. (2024). Oil Spillage Monitoring in Nigeria and the 

Role of Remote Sensing - An Overview. American Journal of Environment and Climate, 3(1), 78–87. 

https://doi.org/10.54536/ajec.v3i1.2650 

19. SHELL. (2014). Shell in Nigeria: Environmental Performance-Oil Spills. 

http://s04.staticshell.com/content/dam/shellnew/local/country/nga/downloads/pdf/2013bnotes/env-

perf-oilspills.pdf 

20. NNPC. (2014). 2013 Annual Statistical Bulletin Nigerian National Petroleum Corporation. 

http://www.nnpcgroup.com/Portals/0/Monthly%20Performance/2013%20ASB%201st%20edition.pdf 

21. Watts, M (2008). Imperial Oil: The Anatomy of a Nigerian Oil Insurgency, Erdkunde, 62, (1), 27-39. 

https://doi.org/10.3112/erdkunde.2008.01.03 



 

 

22. Ibaba, S. I. (2010). Environmental protection laws and sustainable development in the Niger Delta. 

Africana, 4(1). 

23. Natufe, O. I. (2001). The problematic of sustainable development and corporate social responsibility: 

policy implication for the Niger Delta. Paper presented at the Second Annual Conference and General 

Meeting of the Rockaway River Country Club, Denville, New Jersey, U.S.A. 

24. Ogbuigwe, A. (1996). Report on the Review of Environmental Protection Agency in Enugu State. 

Anpez Environmental Law Centre Port Harcourt for Enugu State Environmental Protection Agency, 

Enugu. 

25. Nwafor, J. C. (2006). Environmental impact assessment for sustainable development: The Nigerian 

perspective (1st ed.). EDPCA Publishers. Retrieved from 

https://books.google.ca/books?id=coHbOwAACAAJ 

26. Twumasi, Y. A., & Merem, E. C. (2006). GIS and remote sensing applications in the assessment of 

change within a coastal environment in the Niger Delta Region of Nigeria. International journal of 

environmental research and public health, 3(1), 98-106.https://doi.org/10.3390/ijerph2006030011 

27. Opukri, C. O., & Ibaba, I. S. (2008). Oil-induced environmental degradation and internal population 

displacement in Nigeria’s Niger Delta. Journal of Sustainable Development in Africa, 10(1), 173–193. 

Retrieved from https://www.jsd-africa.com/Jsda/V10N1_Spring2008/PDF/OilInducedEnvDegr.pdf 

28. Emengini, E. J., Ezeh, F. C., & Chigbu, N. (2013). Comparative Analysis of Spectral Responses of 

Varied Plant Species to Oil Stress. International Journal of Scientific & Engineering Research, 

4(6).https://www.ijser.org/researchpaper/Comparative-Analysis-of-Spectral-Responses-of-Varied-

Plant-Species-to-Oil-Stress.pdf 

29. Huber, M. T. (2010). Hyphenated Geographies: The Deindustrialization of Nature‐Society 

Geography. Geographical Review, 100(1), 74–89. https://doi.org/10.1111/j.1931-0846.2010.00007.x 

30. Huber, M.T., (2017). Hidden abodes: industrializing political ecology. Ann. Am. Assoc. Geogr. 107 (1), 

151–166. http://dx.doi.org/10.1080/24694452.2016.1219249. 

31. Kingston, K. (2011). “The dilemma of minerals depended economy: the case of foreign direct 

investment and pollution in Nigeria.” African Journal of Social Sciences, 1(1)pp.1-

14.https://mpra.ub.uni-muenchen.de/29046/ 

32. Aghalino, S. O. (2002). Petroleum exploration and the agitation for compensation by oil-producing 

communities in Nigeria. Geo-Studies Forum, 1. Retrieved from 

https://www.ijprems.com/uploadedfiles/paper//issue_8_august_2023/31934/final/fin_ijprems16941447

25.pdf 

33. Amnesty International (2013). Shell’s false claims on Niger Delta oil spills exposed. Available at: 

https://www.amnesty.org/en/latest/press-release/2013/11/shell-s-false-claims-niger-delta-oil-spills-

exposed/ 

34. Amnesty International (2018). Negligence in the Niger Delta; Decoding Shell and Eni’s poor record on 

oil spills. Available at: https://www.amnesty.org/en/documents/afr44/7970/2018/en 



 

 

35. Bergmann, L., (2016). Towards economic geographies beyond the Nature-Society divide. Geoforum. 

http://dx.doi.org/10.1016/j.geoforum.2016.12.002. 

36. Deutz, P., Baxter, H., Gibbs, D., Mayes, W.M., Gomes, H.I., 2017. Resource recovery and 

remediation of highly alkaline residues: a political-industrial ecology approach to building a circular 

economy. Geoforum. http://dx.doi.org/10.1016/j.geoforum.2017.03.021. 

37. Cousins, J.J., 2016. Volume control: stormwater and the politics of urban metabolism. Geoforum. 

http://dx.doi.org/10.1016/j.geoforum.2016.09.020. 

38. Guibrunet, L., SanzanaCalvet, M., Castán Broto, V., (2016). Flows, system boundaries and the 

politics of urban metabolism: waste management in Mexico City and Santiago de Chile. Geoforum. 

http://dx.doi.org/10.1016/j.geoforum.2016.10.011. 

39. Newell, J.P., & Cousins, J., (2015). The boundaries of urban metabolism: towards a political-industrial 

ecology. Prog. Hum. Geogr. 39 (6), 702–728. http://dx.doi.org/10.1177/0309132514558442 

40. Breetz, H.L., 2016. Political-industrial ecology: integrative, complementary, and critical approaches. 

Geoforum. http://dx.doi.org/10.1016/j.geoforum.2016.11.011. 

41. Baka, J., Bailis, R., 2014. Wasteland energy-scapes: a comparative energy flow analysis of India’s 

biofuel and biomass economies. Ecol. Econ. 108, 8–17. 

http://dx.doi.org/10.1016/j.ecolecon.2014.09.022. 


