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Abstract: This review explicates geopolitical issues and their impacts on nonferrous metal mining operations and the 

implications on the environment, health, economics, and global supply chains. The study explores the critical 

intersections of resource nationalism, environmental degradation, and economic impacts within the context of 

increasing global demand for critical minerals. This article is timely and pertinent, taking into cognizance extant global 

transitions toward green energy. The global issues associated with mining and metals are indicative globally of a vast 

majority of carbon-intensive sectors, and increasing demand for electronics and conventional produce culminating in 

the growth of metal and mineral production, as well as nonferrous metal mining activities in collaborative measures 

with numerous other perturbative and disruptive environmental and social activities via soil, water, air pollution, disease 

dissemination, climate change, environmental and economic distortions. Since prehistoric times, nonferrous metal 

mining operations have been facing complex and intricate metamorphoses driven by intense global geopolitical 

tensions, environmental demands and supplies, and the cravings for materials to undergird the green energy transition. 

The discourse pertaining to this article takes into account economic shifts within the sector, with highlights and 

hallmarks which impact geopolitical tensions on investment flows and operational costs. Invariably is the nuance that 

global trends have required reconfigurations of both industrial modalities and policy frameworks to embrace and 

improve environmental, health, social, and governance standards. Globally, nonferrous metal mining operations provide 

economic potential, stimulus, growth and jobs, community investments in development projects as well as enhanced 

anthropogenic economic impact. Conversely, nonferrous metal mining processes can negatively impact and degrade the 

environment through the destruction of biodiversity, contribute to the presence of hazardous chemicals or substances 

with resultant terrestrial, aquatic and atmospheric contamination and pollution enhanced by anthropogenic and natural 

activities. The inimical effects of mining include health perturbations, erosion, sinkholes, biodiversity loss, 

contamination and pollution of soil, groundwater and surface water caused by nonferrous metal and chemical emissions 

during and following mining operations. Furthermore, these processes adversely affect the atmosphere through emitted 

carbon contributing to climate change. The pivotal and primordial geopolitical issues, challenges, opportunities and 

priorities surrounding minerals and nonferrous metal mining processes are that geopolitical risks in the operational 

spheres are classifiable in disparate sections, such as resource nationalism, production concentration, processing 

concentration, landscape regulation, macroeconomic attributes and price volatility as well as expectations of 

stakeholder. 
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INTRODUCTION 

This review tends to explore global geopolitical issues 

on the economics and environment of nonferrous metals 

mining operations. Sustainable development in 

nonferrous metal operations is exemplified by 

integrating health, economics, environmental, and 

geopolitical strategies. Since the local and global 

demand for metals is the predicate project to grow, 

industries implement specific, holistic frameworks in 

correlated trajectories with global initiatives and 

expectations of stakeholders. In essence, global 

geopolitical issues, challenges, opportunities and 

priorities have reconfigured the health, economics and 

environmental parametres of nonferrous metal mining 

operations [1], with its metamorphosis from a supply-

driven essence to that of an encompassing national 

strategic interest [2-4] Within 2026, geopolitics 

aetiologically disrupted, distorted and fragmented 

markets via  sourcing from allies or friend-shoring and 

onshoring modalities resulting in aggravated volatility 
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in supply chains. Thus, geopolitical spheres are 

basically transforming the nonferrous metal mining 

sphere, developing a high-stakes ambient whereupon 

economic sustainability and viability, supply chain 

security, as well as environmental, social, and 

governance (ESG) standards are in invariable flux. The 

invariable interest for critical mineral and nonferrous 

metal rush  critical for the fuelling of the green energy 

transition has enhanced and potentiated resource-rich 

countries in the adoption of resilience [5] in resource 

nationalism, as principal consumer countries are poised 

on friend-shoring and local production with resultant 

rapid market fragmentation, disruption and distortion 

[6, 7], as geopolitical turbulence was indicative as a  

predominant factor constituting the trajectory of the 

mining and metals markets in 2025 . Geopolitics that 

was dominant in mining and metals in 2024, continued 

to increasingly fragment markets in 2025 [8].  

 

Geopolitics maintains the domineering factor impacting 

the mining and metals sector, evolving from a market 

with pivotal drivers to that of distorted fragmentation. 

Thus, mineral supply chains incessantly pursue the 

trajectory to fragmentation. Geopolitical anxiety and 

tension continuously drag countries in grabbing 

accessibility to vital resources and diminish reliance, 

perchance globally [9, 10], resulting in a clear and less 

disruptive decoupling of mineral supply chains and 

distorted patchwork of bilateral agreements, export 

inhibitions and limitations, import tariffs and direct 

commercialization to enhance stockpiles of pertinent 

minerals. These developments depend on 

spatiotemporal produce availability and concomitant 

wild swings in select markets. With combined 

accelerated technological progress, these 

transformations will create increased difficulties for 

project developers to access capital due to price 

fluctuations and unreliability and offtake projections, 

which may overwhelmingly benefit increasingly 

vertical integrated operators. Modern nonferrous metal 

operations incessantly undergo changes defined by 

integrating health, economics, environmental, 

developmental, and geopolitical strategies as the 

demand for metals increases, companies execute 

distinct, holistic frameworks in alignment with global 

insights and stakeholder prospects. 

 

Economic Impacts on Mining Operations 

Economic sustainability for nonferrous metals expects 

equilibrating the elevated capital costs of green 

innovation with fluctuations of market volatility and 

supply chain resilience. This article examines the 

interplay between global geopolitical dynamics and the 

nonferrous metal mining industry, with emphasis on 

environmental impacts, economic consequences, human 

health and strategic challenges. The research is 

positioned at the nexus of geopolitical tensions, 

resource nationalism, and imperatives of sustainable 

development. The main goals encompass examining the 

objectives of geopolitical shifts on mining economics, 

regulations, and global supply chains. It is evident that 

geopolitical tensions have presented significant risks, 

issues, challenges, opportunities and priorities for 

mining economics as enunciated below: As of 2026, the 

sector is characterized by heightened strategic 

significance, where mining operations are increasingly 

used as tools of political leverage, impacting ecological 

sustainability and global economic dynamics. These are 

encountered in price volatility and supply disruptions 

due to escalating conflicts and trade barriers, such as 

tariffs and export bans) which produce and develop risk 

premiums driving prices upward for base and critical 

metals [11]. 

 

Due to strategic resource nationalism, nations having or 

intending to regulate, critical minerals such as, DR 

Congo for cobalt or China for rare earths are 

significantly on the implementation export restrictions, 

encouraging the development of cartels. Currently, 

strategic resource nationalism is accelerating, with 

pivotal and primordial producer countries leveraging 

export limitations to regulate critical mineral production 

and supplies, enhance local processing, and promote 

geopolitical leverage, as trending initiatives directly 

influencing supply chains for electric vehicles (EVs), 

defence technology, and renewable energy [12]. The 

intensified global shift in the direction of low-carbon 

energy systems has expansively accelerated demand for 

critical minerals, such as nickel and rare-earth elements, 

with unprecedented and unpredicted focus towards the 

resplendent and abundant reserves in Africa. Ardent 

geopolitical competitiveness triggered several countries 

to reconfigure mineral policies in the quest for supply-

chain security, with re(emergence) by African 

governments to stringently regulate minerals and 

elevate domestic revenue [13]. Resource nationalism 

per Africa alienates from erstwhile spheres and 

trajectories of encompassing nationalization. 

Nowadays, policymakers tend towards a delicate 

balance within great-power expectations and 

competitions, employing price-responsive and fairly 

tailored interventions, and reconfiguring of 

transnational partnerships in convergence with other 

countries in order to evade excoriation of policy 

effectiveness, efficiency, efficacy and trust.  

 

Investment shifts have predominantly become the trend 

of Western companies are shifting from high-risk 

geopolitical spheres to security-guaranteed ambients, 

whereas, particularly in Africa, it is notable that 

Chinese state-undergirded establishments incessantly 

expand at an accelerated pace. particularly in Africa. 

This has been observed in the prominent restructuring 

of global investment flows, featuring a divergent 

strategy between Western and Chinese establishments. 

In 2025, as global foreign direct investment (FDI) 

witnessed a 14% increase, rising up to $1.6 trillion, it 

was mostly driven by volatile financial conduit flows 

other than recent, productive investment. Also, in 2025, 

FDI flows to developed economies escalated 43% to 
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$728 billion, advanced by Europe and financial hubs. 

The European Union exhibited a 56% increase, 

undergirded by extensive cross-border procurements 

and a recovery in principal economies, such as Italy, 

France, and Germany. Conversely, flows to developing 

economies depreciated by 2% to $877 billion, and the 

lower income nations were impacted the most, with 

75% of least developed nations facing stagnation or 

retarding flows [14]. The 2026 Outlook presents 

unpredictability, uncertainty and fragility. In 2026, 

projection depicts aggregated and superimposed 

downside risks, with probable slightly increased 

exacerbated FDI flows, depending on financing 

conditions, continuous easement and rapid cross-border 

collaborations and procurements. However, real 

investment could remain suppressed, restricted by 

geopolitical tensions and stress, policy uncertainty and 

unpredictability as well as economic fragmentation. In 

the absence of coordinated functionality, global 

investment risks facing being systemically impacted in 

select precincts and regions. 

 

Elevated operational costs govern or may be influenced 

due to compliance requirements with disparate 

domestic, national or regional standards, concomitantly 

with increasing energy prices influenced by geopolitics 

aggravating production cost. The confluence of rising 

energy prices regulated by geopolitics and the economic 

burden of compliance with prevailing local, national 

and regional conditions and standards are significantly 

raising production costs. These have caused the 

adaptation by manufacturers to a "new normal" of 

structural volatility, whereby elevated operating 

expenses (OPEX) directly pose a threat to profit 

margins [15]. With the fragmentation and geopolitical 

tensions of global supply chains recalibrate markets, 

companies encounter conventional sourcing modalities 

which lack adequacy. The World Economic Forum 

established that supply chains are witnessing a 

“structural volatility” era whereby disruption becomes a 

sustained characteristic other than shocks of 

spatiotemporal variations. This structural shift features 

geopolitical sourcing as a crucial business activity. A 

confluence of rising prices subsists as numerous 

disparate economic, structural, or geopolitical attributes 

interact, with resultant sustained or accelerated inflation 

encompassing an economy. In 2026, the phenomenon is 

especially evidenced in Nigeria as headline inflation 

and aggravated food price pressures are driven by an 

admixture of currency fluctuations, rising energy prices, 

and diminished local supply [16] due to the Gulf War 

between the USA-Israel and Iran. 

 

Environmental Impacts of Geopolitical Shifts 

This study tackles the intricate web of challenges and 

opportunities facing the nonferrous metal mining 

industry within the context of escalating geopolitical 

tensions, environmental repercussions, and economic 

considerations. The research elucidates how 

geopolitical dynamics such as resource nationalism, 

production concentration, and supply chain security 

affect sustainability in the mining sector. It also 

examines the environmental impact of mining, 

emphasizing the ecological degradation and climate 

risks associated with nonferrous metal extraction. 

Geopolitical attributes influence environmental results 

by impacting where mining occurs and how intensively 

it is controlled. The geopolitical attributes basically 

tailor environmental occurrences in the mining sector 

by inducing the geographic extent of extraction in 

precincts with fragile governance and effecting the 

stringency of environmental controls. Frequently, 

rivalry for critical minerals culminates in "resource 

nationalism," wherein countries prioritize accelerated 

extraction more than environmental protection, 

potentially inducing toxic waste dumping and long-run 

ecosystem degradation. The mining repercussions on 

the environment could occur in regions, districts, and 

globally invariably by mining operations. 

Environmental impacts of mining may emerge due to 

mine destruction techniques, such as erosion of mine 

dumps, sinkholes, contaminants and pollutants 

encroaching surface water, groundwater and soil from 

chemical emissions due to mining operations and 

eradication of organisms [17]. 

 

Accelerated mining in weak governance ambients 

where the pursuit for essential materials frequently 

facilitates development in negligent environmental 

laws, culminating in elevated concentrations of adverse 

deforestation, water contamination and pollution, as 

evidenced in studies on artisanal mining. Accelerated 

mining in milieux presenting debilitated governance, 

driven by intensified global demand for critical metals, 

such as cobalt, lithium, and rare earths, is significantly 

associated with adverse environmental and social 

repercussions. Areas with lax environmental regulations 

or inadequate enforcement, usually in the Global South, 

the pursuit for these resources exacerbates 

deforestation, toxic water contamination and pollution 

[18]. The extraction of critical materials is pivotal for to 

achieve global clean energy targets but frequently 

results predominantly in social and environmental 

challenges, issues, opportunities and priorities, 

particularly in resource-endowed areas of the Global 

South. Although, extant studies highlight environmental 

and land degradation, social disruptions and 

degradations, including human rights abuses related to 

mineral extraction, an overall aggregate regarding how 

these interrelate and interact remain unclear and 

restricted. The concerns of "environmental dumping" 

versus strict regulations forces the Critical Materials 

Regulation (CRMA) of the EU to embark on stringent 

conformity or standards, although, certain countries 

may diminish environmental compliance in order to 

accelerate production and garner or access market 

share, and constructing fragmented global 

environmental standards [19] or compliance. The 

achievement of sustainable development in the low-

carbon shift necessitates acquiring critical raw 
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materials, concomitantly diminishing environmental 

burden and enhancing industrial resilience. 

Elevated carbon intensity to acquire supply, in concert 

with the application of energy-intense procedure, has 

transformed mining into a carbon-intense arena, that 

predominantly contributes to global GHG emissions 

among other spheres of production. The mining sector 

incessantly contributes significantly to global 

greenhouse gas (GHG) emissions, with estimates 

extending from 4% to 10% of global energy-influenced 

GHG emissions. The accelerated pursuit to acquire 

supplies, especially for critical minerals, has 

progressively advanced the application of energy-

intense mining strategies, driving the carbon intense 

sector a significant concern to global climate goals [20]. 

Mineral resource depletion invariably influences energy 

consumption, impacting energy extraction, carbon 

dioxide intensity, and the sustainability of natural 

resource. Furthermore, it affects the potential of nations 

to reach their energy goals, and the capability to 

maintain environmental sustainability. It, therefore, 

becomes pertinent to ensure nations are accessible to 

the necessary minerals to extract and produce energy in 

order to diminish the effect of mineral resource 

depletion and depreciation of energy consumption. 

 

Procrastinated reclamation and remediation as a result 

of astronomically elevated cost of compliance and the 

intense pressure on production, spur several companies 

to opportunistically prioritize extraction in lieu of 

attendant land reclamation and remediation, neglecting 

toxic tailings and degraded ecosystem cadastre. 

Retarded reclamation and remediation within the 

mining sector constitutes a widespread behaviour or 

tendency whereby negligence, operational pressure and 

elevated compliance costs and burdens cause 

establishments to be opportune and prioritize raw 

resource extraction than pertinent environmental 

cadastre rehabilitation. This strategy neglects 

significant environmental liabilities, including, but not 

limited to toxic tailings and severely degraded 

ecosystem cadastres which can persist for generations 

[21]. Facilitation is an important process for 

restructuring floral communities in degraded ambients. 

However, not much information is available regarding 

its contribution in promoting and improving tree 

recruitment in mine wastelands. 

 

Indubitably, there are extant flaws in risk assessment 

[22], irrespective of the strategy, although, speculations 

are rife as to the aetiology of these untoward events. 

Within stringent legislation and regulatory modalities, it 

is evident that practitioners of risk assessment favour 

compliance beyond health, safety and ameliorating 

hazards when taking cost-benefit analysis in financial 

stance into cognizance. The gaps in information 

pertains in risk assessment, but the resolution of the 

conflict and speculations in aetiologies, strategies and 

trajectories depend on the systematic and strategic 

analyses, sentiment, characterisation nature and 

implications of stakeholders as well as uncertainties 

enacted. This article enunciates the flaws inherent in 

risk assessment that tends to suppress equity and natural 

justice for a sustainable society [23], where there is the 

need for to re-orientation in the strategy for present and 

future society in the mining industry. 

 

Trends in Non-Ferrous Metals 

The nonferrous metal sector is undergoing a historic 

rally, for instance, silver surge, gold breaking records, 

and aluminum maintaining a high-premium, tight-

balance status, regulated or driven by geopolitical "risk-

off" tendencies, anxieties and safe-haven purchase, 

especially in the Middle East [24]. The non-ferrous 

metal sector emerges as the unrivalled victor of 

incipient 2026, offering exceptional returns which have 

overwhelmed other main asset categories. Copper and 

aluminum as well as precious metals such as silver and 

gold, including the expansive nonferrous metals 

complex depicted a historic rally that market observers 

refer to as “the most dazzling star sector of 2026.” The 

comprehensive guide exposes the prevailing non-

ferrous metals markets status, the driving forces 

undergirding the outstanding performance, and the 

manner investors are capable of positioning themselves 

in the dynamic sector. Material substitution becomes 

necessary as prices for critical materials rise because of 

shortages, and industries are employing accelerated 

efforts to substitute rare materials with ubiquitous 

metals, such as substitute of aluminum for copper. 

Analytical reports from the inception of 2026 

substantiates that industrial sectors are rapidly involved 

in material substitution to ameliorate the exorbitant 

costs and supply disruptions of critical elements. This 

trajectory pursued by the pertinence for supply chain 

resilience within geopolitical tensions and rapidly 

progressive demand from the green energy transition 

towards a shift from rare or high cost materials to 

greater abundance of cost-effective surrogates [25].  

 

Geopolitical fragmentation features as the industry 

shifts from globalized supply chains to regional 

"chessboards" wherein trade, investment, and 

environmental standards are regulated by geopolitical 

alliances other than market efficiency. For the inception 

of 2026, this observation reflects the novel industrial 

and economic landscape where geopolitical 

fragmentation exceeds market efficiency as the 

primordial driver of supply chain, investment, and 

regulatory approaches. The global economy is transiting 

from a unified system to a multipolar, bloc-based 

formation, frequently perceived as “regional 

chessboards", predominantly governed by economic 

nationalism, security interests, and technological rivalry 

[26]. 

 

Climate Risks in the nonferrous Metals and Mining 

Sector 

Nonferrous metals and mining encounter extreme 

climate risks, in conjunction with physical threats, such 
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as extreme weather debilitating infrastructure, water 

scarcity impeding processing, including permafrost 

thawing, transition risks, carbon pricing inducing 

inflation of operating costs and altering regulatory 

frameworks, as well as similar factors which are 

inimical to health, safety, production and supply or 

delivery chains, requiring adaptation. Mining and 

metals constitute certain aspects of global increasingly 

carbon-intensive sectors, and high demand for 

electronics and modern goods resulting in enhanced 

metals and minerals production. Mining activities are 

associated with other diverse deteriorating social and 

environmental consequences via terrestrial, aquatic and 

atmospheric pollution [27].  

 

Mining activities are also aetiologic agents in 

biodiversity dissipation grossly affecting flora and 

fauna, erosion, sinkholes, chemical and carbon emission 

which contribute to climate change resulting in threats, 

hazards and damage to human health. The mining 

activities contribute 4%-7% of global greenhouse gas 

emissions, and produce fossil fuels which are the 

greatest emitter of carbon dioxide, creating waste 

materials in air and water pollution [28]. Climate 

change can impact on physical threats to mines and 

workers, transport infrastructure, demand and supply 

chains. Also, the low-carbon transition may be 

associated with transition risks due to instances of 

response to determinants and implementation of 

amelioration and adaptation policies, opportunities and 

priorities for high metal and mineral demand and 

supply.  

 

Climate-related opportunities are associated in the 

amelioration and adaptation to climate change which 

include resource efficiency, cost saving, adoption of 

low-emission energy sources, creating novel and 

newfangled products and services, nascent markets 

accessibility, and resilience building in tandem with the 

demand and supply chain.  The mining industry has to 

devise sustainable management policies in response to 

risks associated with climate change in order to obviate 

unprecedented and unpredicted future hazards, extreme 

conditions and climate risks. Climate risk is the ability 

for climate change to negatively impact business, 

assets, or operational potentialities. The different types 

of climate-related risks encompass alterations in 

precipitation and extreme variability in weather 

patterns, rising mean temperatures and sea levels. The 

three primary types of climate risks are physical risks 

which are direct damage due to weather being risks 

related to the physical impacts of climate change. These 

arise from the direct effects of climate change on 

infrastructure and environment, transition risks which 

result due to shift to a low-carbon economy, and 

liability risks correlated to legal actions for negligence 

in addressing climate change [29].  These risks exert 

manifest financial, functionality, and esteem hazards to 

businesses, economies and infrastructure. There are two 

categories of climate-related risks. These are acute risks 

which are driven by extreme weather events such as 

floods, hurricanes, and wildfires; and chronic risks: 

which are resultant impacts of long-run shifts in climate 

patterns indicated by rising sea levels, extensively 

protracted droughts, and elevated average temperatures. 

Three types of financial risks due to climate change are 

physical, transition and liability risk. The 

decarbonization of the portfolio of an industry accrues 

costs, that is a determinant of its vulnerability to 

transition risks. These are well-nigh impossible to 

accurately predict in the long-run. Contextually, mining 

industries of nonferrous metals must understand and 

take into cognizance how climate-related risks, 

challenges, issues, opportunities and priorities impact 

their financial performance and status sustainably. This 

article emphasizes that intense hydrologic cycles, 

driven by global warming and anthropogenic activities, 

augment risks of severe floods and droughts. This calls 

for incorporating structural resilience in addressing 

these critical environmental and health vulnerabilities. 

The study underscores that in the absence of action, 

climate change accelerates harmful hydrological 

changes, especially in mining precincts.  

 

Leadership resilience in disease-associated 

nonferrous metal mining operations  

Leadership resilience in the nonferrous metal mining 

sphere as applicable in geopolitical and infectious 

disease crises needs a transition from reactive cost-

management to proactive, collaborative approaches that 

prioritize personnel health, community trust, demand 

and supply chain diversity. The COVID-19, AIDS 

pandemic and Ebola outbreaks depicted that mining 

companies with ardent and stringent local health system 

infrastructure, digitalized functional operations, and 

proactive community functionalities in high-risk 

precincts are capable of continuity maintenance and 

sustenance more than those in deficiency [5-7, 30], 

AIDS and other health system perturbations [31-33]. 

Geopolitical risk management entails regular updating 

of environmental impact and risk assessments 

[Chukwuma 2025d] to incorporate geopolitical 

volatility, regulatory modifications, and community 

impact for preparedness rather than mere response to 

distortions and disruptions. Long-run community health 

strategies need to be investing in shared infrastructure 

that undergirds domestic economies at expiration of 

mine usage for reclamation, remediation and mitigation, 

through the development and identification long-run 

resilience that ameliorates abrupt closures resulting 

from health, environmental, societal or political 

emergencies.  

 

Nonferrous metal mining undergirds sustainable 

development through the integration of green, low-

carbon technologies, encouraging recycling, and 

adherence to stringent ESG standards and compliance. 

ESG (Environmental, Social, and Governance) 

standards constitute frameworks which steer the report 

of companies on non-financial accomplishment, as well 
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as carbon emissions, labor practices, and board 

diversity to ensure accountability and comparability in 

the sustainability of business execution. Pivotal 

modalities include executing circular economic 

activities per recycling/reuse, reclamation and 

remediation of mining sites, diminishing energy 

consumption, and enhancement of community 

engagement in addressing human health, economic and 

environmental risks and performance [34]. Geopolitical 

convergence is essential to global connectivity, linking 

regions across continents, imperatively, the world. Any 

disruption or distortion to the infrastructure renders 

sustainability in widespread divergence, disrupting 

access to communication, financial systems, and 

international operations across multiple regions. 

 

Perspectives of sustainability and geopolitical 

impacts on the nonferrous mining industry  

This framework entails morality reduction as a pivotal 

attribute in development, taking into cognizance that 

human capital resources and survival require farming in 

protected spheres which frequently conflict, and 

integration with conservation and sustainable 

modalities. These tend to be the core Issues and 

challenges in Nigeria and other developing regions. 

[35]. Environmental degradation result from pollution 

due to oil spills, gas flaring, biodiversity dissipation, 

and climate-induced, water-related issues [36]. 

Anthropogenic activities and natural occurrences 

including other incidents related to the petroleum 

industry have broadly contributed to the contamination 

and pollution of diverse precincts of human habitat. 

There are newfangled remediation strategies which 

effectively and efficiently clean up contaminated and 

polluted shorelines and other petroleum-contaminated 

precincts meant inter alia for agricultural activities. 

Furthermore, there are perspicuous variations in the 

technologies to discard pollutants and contaminants 

considering spatiotemporal and financial costs, 

environmental hazards associated with health and 

development in the petroleum industry [36-38].  

 

Banditry and conflicts in mining and agricultural 

precincts, especially in Nigeria, are inhibiting 

development and exterminating livelihoods [4, 32, 39]. 

Poor, rural infrastructure suppresses the mobility of 

goods, services and people, and impeding economic 

growth [40]. Development is hampered by pervasive 

corruption and ignorance as depicted in Nigeria through 

the diversion of resources from critical infrastructure 

and services [41]. An integrated policy planning 

implementing interdisciplinary policies which transcend 

political, legal, and economic peripheries are of 

pertinence [42]. Sustainable energy, green building, and 

sustainable agricultural ventures are correlated 

strategies to accomplish current needs without 

compromising future generations to enact their 

capabilities, while considering human and 

environmental health, economic viability, and social 

equity [23, 43]. The essence of local stewardship to 

empower local communities for active participation in 

environmental Intergenerational equity connotes 

distributive justice between present and future 

generations with the right of the latter to inherit an 

environment that at the minimum as conducive as that 

of their predecessors, devoid of derangement being the 

resultant impact of current anthropogenic activities. It is 

pertinent to encourage protection practices associating 

conservation with quality of life and security. Local 

stewardship enhances communities in environmental 

management and conservation by encouraging 

ownership and sustainable approaches. It transcends up-

bottom control to community-directed and citizen 

participation initiative [44-46] such as sustainable 

farming, agroforestry, or eco-tourism which abate 

resource pressure, augment biodiversity, and enhance 

income. The strategy endures long-run protection by 

equilibrating economic necessities with ecological 

health [47].  

 

This framework predicates transition in perspective, 

with emphasis on sustained viability and 

intergenerational equity in lieu of fire brigade 

trajectories and profits. The enunciated framework 

conceptually and contextually adheres to sustainable 

development [23] that is reliant on intergenerational 

equity principle for sustainable development for the 

future [23, 48]. The critical minerals and elements are 

natural materials which have pertinence in 

contemporary life but exhibit insecure supply. The 

deficiency of a secure supply negates the increasing 

benefits of these substances, particularly with their 

application in technologies required to mitigate or 

diminish global carbon dioxide emissions and 

anthropogenically induced climate change [49]. 

Recently, global metal commerce has encountered 

elevated uncertainty resulting from evolutionary 

geopolitical occurrences and dynamics in economic 

policies [50]. As is also evidenced, environmental 

challenges and issues pertain arising from nonferrous 

mining operations in Nigeria and Cameroon with grave 

geopolitical concerns [51].  

 

Pivotal dimensions of the study  

Significant aspects of this research include 

implementing circular economic practices concerning 

recycling/reuse, reclamation and remediation of mining 

sites, diminishing energy consumption, and 

enhancement of community engagement in addressing 

human health, economic and environmental risks and 

performance. The study addresses interactions between 

environmental, economic, and health crises, challenges, 

issues, opportunities and priorities. It emphasizes that 

extant geopolitical dynamics conflict with sustainable 

development, necessitating collaborative effort and 

approaches for present and future wellbeing and welfare 

of humans. Geopolitical crisis [51] and competiveness 

frequently aggravate environmental degradation and 

impede resource management and sustainability [22, 

48]. This research argues for a shift or transition from 
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defined state-centric models, for a holistic trajectory 

that integrates environmental health with economic 

sustenance for a prolonged and advanced progress 

which advocate for wholesome and integrated global 

governance to supercede national polemics which 

inhibit crucial reforms in inter alia climate and health, 

to potentiate sustainable survival and quality of life. 

This work explicates that transcending beyond the 

extant geopolitical imbroglio significantly truncates 

ecological excoriation, and promotes equitable global 

future, to provide a multidimensional understanding of 

the sentiments of nations and global interactions [52, 

53]. This study has ostensibly offered defined 

perspectives and reflections adapting to change crises 

transformation into opportunities and priorities, in 

consonance to overcoming challenges and issues.  

 

The article investigates the multifaceted impacts of 

geopolitical dynamics on nonferrous metal mining 

operations, highlighting pivotal health, environmental 

and economic spheres. The study posits that 

geopolitical tensions, resource nationalism, and shifting 

ting economic policies predominantly impact mining 

practices and sustainability efforts [22]. It is argued that 

the increasing global demand for minerals necessitated 

in green energy transitions aggravates resource 

nationalism and economic fragmentation. The discourse 

inextricably links these issues to more expansive 

themes as well as governance fragility in resource-rich 

regions, investment shifts driven by geopolitical 

stability, and mitigating operational and risk assessment 

flaws [23] resulting from escalating energy costs and 

regulatory compliance. 

 

DISCUSSION 

Mining and nonferrous metals constitute certain aspects 

of global carbon-intensive sectors. The increasing 

demands for electronics and modern goods have 

enhanced metals and minerals production. Mining 

practices also result in diverse deranging human health, 

environmental, economic and social effects through 

soil, water and air pollution. Geopolitical risks in the 

mineral sector are classifiable in six significant spheres: 

resource nationalism. Concentration of production, 

processing. Concentration, regulatory landscape, 

macroeconomic factors and price volatility, as well as 

stakeholder expectations [52, 53]. In 2026, this 

categorisation explicitly incorporates the main 

geopolitical pressures impacting the global mining and 

mineral sector. These spheres reflect a transition from 

absolute economic decision-making to that immensely 

induced by national security, supply chain resilience, 

and health, as well as environmental, social, and 

governance (ESG) standards. 

 

Mining is a grave aetiological factor for erosion, 

sinkholes, biodiversity loss, contamination and 

pollution of soil, groundwater, and surface water via 

chemical emission from nonferrous metal mining 

activities. These practices impact the atmosphere 

through carbon emissions which contribute enormously 

to climate change [54]. This article narrates the 

persistent invariant socioeconomic, health and 

environmental challenges in Nigeria and developing 

countries through the lens of an ecological framework 

or analysis to depict the "poverty trap syndrome", and 

the pertinence for sustainable and integrated 

management. It emphasises that surmounting these 

impediments pave the trajectory in addressing systemic 

corruption, infrastructural deterioration, and 

environmental degradation, beyond the leveraging of 

local stewardship and holistic policies to thinking 

locally and acting globally [55]. Developing nations 

frequently become entangled in invariant challenges, 

intermittent, recurring, unpredictable and 

unprecedented environmental degradation and 

perturbation involving oil spills [37, 38], deforestation 

and economic stagnation which ingloriously advance 

into the "poverty trap syndrome," causing restricted 

development of vulnerable nations into accelerated 

poverty [56]. An ecological framework for 

sustainability and poverty eradication [57, 58] must 

incorporate a sustainable strategy that integrates 

ecological, social, and economic attributes beyond 

fragmented and sectoral trajectories to a holistic 

paradigm [59]. 

 

Effective management and opportunities identify the 

80/20 rule or Pareto principle for intervention, 

diminishing or eradicating corruption, equitable 

distribution and unrestricted access to resources, with 

enhancement of the promotion of local environmental 

stewardship [60]. The sustainability issues in the 

mining industry encompass anthropogenic and natural 

activities during mine exploration, construction, and 

maintenance which may culminate in land-use change, 

with resultant deforestation, erosion, contamination, 

pollution and modifications of soil profiles of local, 

regional and global atmospheric, aquatic and terrestrial 

health and environments, as well as elevated noise level 

and pollution. The sustainability of nonferrous metal 

consumption can be enhanced to diminish or extinguish 

the environmental impact of extraction by decreasing 

nonferrous metal usage through more effective and 

efficient application, and offsetting increased demand 

via recycling and reuse to improve the overall 

sustainability of nonferrous metal consumption [61]. 

Locally, regionally and globally the mining industry 

tends to improve the environmental, economic and 

social performance of its activities. The effects of the 

mining industry on the environment in conceptual 

sustainability and human behaviour depict several 

negative impacts of mining activities. Certain instances 

include climate change, deforestation or habitat 

destruction, human-wildlife conflict, as well as the 

extinction of biodiversity. Prime or pivotal 

environmental, economic and social issues and 

priorities must be identified via quantitative and 

qualitative sources, as influenced geopolitically [62]. 

The entries explore the geopolitical crises intersecting 
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and interacting environmental degradation, economic 

pressure, and human health [63, 64] for a sustainable 

society to ensure human survival and quality of life 

[65]. The advocacy is pertinence for integrated, 

cooperative strategies as well as effective 

environmental policies and global collaboration 

essential to address intertwined and inextricably-linked 

challenges, issues, opportunities and priorities [1, 61, 

62], with particular emphasis on disease-related [66-69] 

nonferrous metal mining operations. 

 

CONCLUSION 

Mining and metals constitute certain aspects of global 

most carbon-intensive sectors, and growing appetite for 

electronics and modern goods resulted in accelerated 

production of metals and minerals. Mining activities 

have incessantly and invariably culminated in diverse 

other degrading environmental and social impacts via 

soil, water and air pollution, as geopolitical risks in the 

mineral sector are essentially categorized in major 

areas, such as resource nationalism, concentration of 

production, concentration of processing, regulatory 

landscape, macroeconomic factors and price volatility, 

as well as takeholder expectations. Mining can cause 

erosion, sinkholes, loss of biodiversity, or the 

contamination of soil, groundwater, and surface water 

by chemicals emitted from mining processes. These 

processes also affect the atmosphere through carbon 

emissions which contributes to climate change. 

Global geopolitical challenges, issues, opportunities and 

priorities have reconfigured the economics and 

environmental management of nonferrous metals 

mining, transiting the sector focused on price efficiency 

to a "deal cycle" propelled by national security, trade 

limitations, and resource sovereignty. The intensive 

rivalry for critical minerals, induced by the energy shift 

and defence requirements culminated in increased 

supply level and high vulnerability to geopolitical 

shocks. Succinctly stated, geopolitical tensions are 

altering mining into a national security stance, 

distorting environmental compliance with requests and 

interests for accelerated, secure production. 

Geopolitically, non-ferrous metal, production and 

productivity supplies are geographically disseminated, 

wherein corporations having large market shares in 

pivotal segments or chains of non-ferrous metals 

dominate mining operations.   

 

The study addresses interactions between 

environmental, economic, and health crises, challenges, 

issues, opportunities and priorities. It emphasizes that 

extant geopolitical dynamics conflict with sustainable 

development, necessitating collaborative effort and 

approaches for present and future wellbeing and welfare 

of huma8. Geopolitical crisis and competiveness 

frequently aggravate environmental degradation and 

impede resource management and sustainability. This 

research argues for a shift or transition from defined 

state-centric models, for a holistic trajectory that 

integrates environmental health with economic 

sustenance for a prolonged and advanced progress 

which advocate for wholesome and integrated global 

governance to supercede national polemics which 

inhibit crucial reforms in inter alia climate and health, 

to potentiate sustainable survival and quality of life. 

The work explicates that transcending beyond the 

extant geopolitical imbroglio significantly truncates 

ecological excoriation, and promotes equitable global 

future, to provide a multidimensional understanding of 

the sentiments of nations and global interactions. This 

study has ostensibly offered defined perspectives and 

reflections adapting to change crises transformation into 

opportunities and priorities, in consonance to 

overcoming challenges and issues. 

 

Acknowledgement: None 

Declaration: None.  

Conflict of interest: None. 

Source of fund: There was no financial source of 

support from outside. 

Ethical Approval: None 

 

REFERENCES 

1. Chukwuma Sr C. The Impacts of Non-Ferrous 

Metal Mining Operations: Pollution, Sustainable 

and Geopolitical Dimensions. Journal of 

Geotechnical Studies. 2024; 9(1): 31-41. 

2. Chukwuma Sr C. Convergence in Diplomacy, 

Geopolitics and International Cooperation for 

Human Health and Environment. J Biomed Res 

Environ Sci. 2022; 3(8): 895-904. doi: 

10.37871/jbres1529. 

3. Chukwuma Sr C. Global concerns and affairs in 

environment and health. Int Jr Infect Dis & 

Epidemlgy. 2022; 3(4): 1-8. DOI: 

10.51626/ijide.2022.03.00029. 

4. Chukwuma Sr C. Ecological analysis in diplomacy, 

geopolitics and international cooperation: Driving 

accountability for social impact. International 

Journal of Frontline Research in Multidisciplinary 

Studies. 2022. https://frontlinejournals.com/ijfrms/. 

https://doi.org/10.56355/ijfrms.2022.1.1.0030.  

5. Chukwuma Sr C. Insights and Hallmarks of 

Leadership Effectiveness During the SARS-CoV-

2/COVID-19 and Post-Pandemic Era.  J 

Community Med Health Solut. 2026; 7(1): 026-

032.  

6. Chukwuma Sr C. The Essence of Reflections and 

Perspectives of Effective Leadership and 

Resilience Within Health Systems During the 

SARS-CoV-2/COVID-19 Pandemic. J Community 

Med Health Solut. 2026;  7(1): 026-032, 2026.  

https://dx.doi.org/10.29328/journal.jcmhs.1001069. 

7. Chukwuma Sr C. Addressing correlated effective 

leadership, governance, and resilience strategies in 



 
 

Chrysanthus Chukwuma Sr; Grn Int J Apl Med Sci, Jul-Aug, 2026; 4(4):368-379  

 Copyright: © Author(s), 2026. Published by Greenfort International Journal of Applied Medical Science | This is an open-access 

article distributed under the terms of the Creative Commons Attribution-NonCommercial 4.0 International (CC BY-NC 4.0) License.             376 

 

health systems during the SARS-COV-2/COVID-

19 pandemic era for the present and future. World 

Journal of Pharmaceutical and Healthcare 

Research. 2026; 3(3). DOI: 

10.5281/zenodo.19282339. 

8. Campbell R, Tivey J and Felthun G. Mining & 

metals 2025: Poised on the chessboard of 

geopolitics.  Insights, 2025. 

https://www.whitecase.com/insight-our-

thinking/mining-metals-2025-poised-chessboard-

geopolitics#:~:text=Unsurprisingly%2C%20nearly

%20half%20of%20respondents,extended%20perio

d%20of%20supply%20underinvestment.&text=37

%20percent%20of%20our%20respondents,15%2D

year%20lows%20in%202024. 

9. Pasupuleti MK. Geopolitical Tensions and 

Resource Wars: Navigating Global Conflicts in the 

21st Century. Publisher: National Education 

Services,  ISBN: 978-81-981466-2-5, 2024. DOI: 

10.62311/nesx/rb978-81-981466-2-5. 

10. Jawadi F, Rozin P, Gnegne Y and Cheffou AI. 

Geopolitical risks and business fluctuations in 

Europe: A sectorial analysis. European Journal of 

Political Economy. 2024; 85: 102585. 

https://doi.org/10.1016/j.ejpoleco.2024.102585. 

11. Govindharaj Y. Geopolitics, conflict, and trade 

wars in 2025 with special reference to economic 

impacts and strategic realignments in India and the 

global economy. Journal for Basic Sciences. 2026; 

26(1). 

12. Borodyna O. Critical minerals geopolitics in 2026: 

risks, supply chains and global power shifts. ODI 

Global. 2026. 

20politics%20of%20critical%20minerals. 

13. Zhe W and Sun N. The Impact of Resource 

Nationalism on Africa’s Critical-Minerals Policy. 

Country, Area and  Advanced Technology. 2025; 

1(1). DOI: 10.37420/j.caatj.2025.004.  

14. UNCTAD. Global foreign investment up 14% in 

2025, with growth concentrated in developed 

economies 2026. https://unctad.org/news/global-

foreign-investment-14-2025-growth-concentrated-

developed-

economies#:~:text=FDI%20flows%20to%20develo

ped%20economies,4. 

15. MM Markets. Geopolitical Sourcing Challenges: 

Navigating the New Supply Chain Reality. By 

admin / 27 January 2026. https://mm-

markets.com/geopolitical-sourcing-challenges-

navigating-the-new-supply-chain-

reality/#:~:text=Geopolitical%20Sourcing%20Chal

lenges:%20Navigating%20the%20New%20Supply

%20Chain%20Reality, 

By%20admin%20/%2027&text=As%20global%20

supply%20chains%20fragment,sourcing%20a%20

critical%20business%20function.  

16. Oladipo and Ibrahim A. Rising fuel prices reignite 

inflation nightmare. March 10, 2026. 

https://businessday.ng/pro/article/rising-fuel-

prices-reignite-inflation-

nightmare/#:~:text=Rising%20fuel%20prices%20r

eignite%20inflation%20nightmare%20*,Nigeria's

%20power%20privatisation%20stalled%20at%20t

he%20grid. 

17. Mishra PC, Panigrahi RR and Shrivastava AK. 

Geo-environmental factors’ influence on mining 

operation: an indirect effect of managerial factors.  

Environ Dev Sustain. 2023; 5: 1–25. doi: 

10.1007/s10668-023-03211-2.  

18. Mangani P, Khan GD and Ahmad N. Sustainable 

governance, conflict and environmental justice in 

critical mineral extraction in Latin America and 

Africa. Peace and Sustainability. 2025; 1(3): 

100017.  

https://doi.org/10.1016/j.nerpsj.2025.100017.  

19. Pimenow S, Pimenowa O and Rembisz W. Circular 

Economy Pathways for Critical Raw Materials: 

European Union Policy Instruments, Secondary 

Supply, and Sustainable Development Outcomes. 

Sustainability. 2026; 18(2): 562. 

https://doi.org/10.3390/su18020562. 

20. Sun W and Yao G. Impact of mineral resource 

depletion on energy use: Role of energy extraction, 

CO2 intensity, and natural resource sustainability. 

Resources Policy. 2023; 86, Part B,104175. 

https://doi.org/10.1016/j.resourpol.2023.104175.  

21. Owiny AA, Cirwa PW, Zekeng JC, Mwamba TM 

and Syampungani. Restoring degraded mine 

landscapes in Sub-Saharan Africa: Plant 

facilitatory mechanisms, strategies and knowledge 

gaps.  Heliyon. 2026; 12(1), e44322. 

https://doi.org/10.1016/j.heliyon.2025.e44322.  

22. Chukwuma Sr C. Perspectives for a sustainable 

society. Environ Manage & Hlth. 1996; 7(5)::6-20, 

1996. https://doi.org/10.1108/09566169610130377. 

23. Chukwuma Sr C. Flaws in risk assessment. 

International Journal of Food Safety, Nutrition, 

Public Health and Technology. IJFSNPHT. 2018; 

10(2): 10-17. 

http://www.ijfsnpht.org/Home/papers- 

published/ijfsnpht-2018-volume-10-issue-

2ijfsnpht-2018-volume-10-issue-2. DOI: 

10.5281/zenodo.1476086. 



 
 

Chrysanthus Chukwuma Sr; Grn Int J Apl Med Sci, Jul-Aug, 2026; 4(4):368-379  

 Copyright: © Author(s), 2026. Published by Greenfort International Journal of Applied Medical Science | This is an open-access 

article distributed under the terms of the Creative Commons Attribution-NonCommercial 4.0 International (CC BY-NC 4.0) License.             377 

 

24. MEXC. Non-Ferrous Metals Surge in 2026: 

Complete Guide to Investing in Base Metals and 

Precious Metals. https://blog.mexc.com/news/non-

ferrous-metals-surge-in-2026-complete-guide-to-

investing-in-base-metals-and-precious-metals/. 

25. Future for Advanced Research & Studies, Supply 

Resilience. Critical Minerals in 2026: The Shift 

from Quantity-Based Pricing to Reliability. 

https://futureuae.com/en-

US/Mainpage/Item/10805/supply-resilience-

critical-minerals-in-2026-the-shift-from-quantity-

based-pricing-to-

reliability#:~:text=2%2D%20Refining%20will%20

remain%20the,volumes%20to%20market%20beha

vior%20itself, 17 February, 2026. 

26. Kuik C-C. Southeast Asian Responses to U.S.-

China Tech Competition: Hedging and Economy-

Security Tradeoffs. Journal of Chinese Political 

Science.  2024; 29(1. DOI: 10.1007/s11366-024-

09882-6. 

27. Chukwuma Sr C. Vulnerabilities in Environment 

and HealthDue to Climate Change and Extreme 

Hydrological Events: Determinants for Risk 

Reduction. Journal of Weather Changes. 2025;  

1(2): 1-10.   

28. Klein J, Käyhkö J, Räsänen A, Groundstroem F 

and Eilu P. Climate risk perception, management, 

and adaptation in the Nordic mining sector. The 

Extractive Industries and Society. 2022; 10: 

101092. 

https://doi.org/10.1016/j.exis.2022.101092.  

29. Chukwuma Sr C. Correlated Critical Risk 

Reduction of Invariance Challenges and Issues 

Concerning Extreme Hydrologic Events and 

Climate Change on Environment and Health. 

Journal of Public Health Care Research and 

Epidemiology. AmeriRead Publishers. 2025; 1(2). 

DOI: 10.61148/3067-0330.jphcre.11.   

30. Ayaaba, E K. Adusei-Asante NV, Fannam , 

Rumchev K and Amponsah SK. Mining through 

pandemic crisis: a systematic review of the impacts 

of COVID-19 management strategies on mining 

industries in West Africa and Western Australia. 

Critical Public Health. 2024; 34(1):  1–23, 2024.  

https://doi.org/10.1080/09581596.2024.2438654. 

31. Chukwuma Sr C. Acquired immunodeficiency 

syndrome in Sub-saharan Africa: epidemiological, 

sociological and preventive perspectives. 

Scandinavian J of development alternatives. 1996; 

15(2): 74-89. 

32. Chukwuma Sr C. Environmental issues and our 

chemical world - the need for a multi-dimensional 

approach in environmental safety, health and 

management. Env Manage & Hlth.1998; 9(2-3): 

136-43. https:// 

doi.org/10.1108/09566169810222238. 

33. Chukwuma Sr C. The Impact of Pro Forma and 

Strategic Ambiguity Approaches in Research and 

Governance for Ecological Sustainable 

Development.  Journal of Environmental 

Engineering and Studies. 2025; 10(3):1-15. DOI: 

10.46610/JoEES.2025.v10i03.001. 

34. Chukwuma Sr C. Defining environmental 

management and planning policy in Nigeria.  Int J 

Agric Med & Rural Hlth. 1996; 20(1):13-18. 

35. Ogunkan DV. Achieving sustainable 

environmental governance in Nigeria: A review for 

policy consideration. Urban Governance. 2022; 

2(5). https://doi.org/10.1016/j.ugj.2022.04.004. 

36. Chukwuma Sr C. To what extent for improved 

water supply?", Editorial. IJARBS. 2020;  7(12): i-

ii. DOI: 1022192/ijarbs. 

37. Chukwuma Sr C. Paradigm on Sustainable Human 

Health, Environment and Petroleum-

contamination: Constraints and Challenges. 

Preprint from Preprints.org. 2018. 

https://doi.org/10.20944/preprints201810.0044. 

38. Chukwuma Sr C. Restoration and Sustainability of 

Petroleum-contaminated Sites in the Human 

Environment. Journal of Clinical Trials and 

Regulations. 2019; 1(1): 57-70. 

DOI:10.5281/zenodo.2597718. 

39. Omotayo AO, Adeoye A, Omotoso AB and 

Ogunniyi AI. Impact of conflicts on agricultural 

crop investment in rural areas: Policy insight from 

a nationally representative survey dataset. Land 

Use Policy. 2025; 159: 107793.  

https://doi.org/10.1016/j.landusepol.2025.107793. 

40. Abilla M. Expanding rural broadband in America: 

Challenges, opportunities, and policy implications.  

EPRAvInternational Journal of Agriculture and 

Rural Economic Research. 2025; 26-32. DOI: 

10.36713/epra19817. 

41. Ibraheem K, Nageri UG and Abdul FA. Corruption 

and Economic Development: Evidence from 

Nigeria. Kuwait Chapter of Arabian Journal of 

Business and Management Review. 2013; 3(2): 46-

56. DOI: 10.12816/0017454. 

42. Lidén G and Nyhlén J. The governance of policy 

integration and policy coordination through joined-

up government: How subnational levels counteract 

siloism and fragmentation within Swedish 

migration policy. Regulation & Governance. 2024; 

18(3): 934-952.  



 
 

Chrysanthus Chukwuma Sr; Grn Int J Apl Med Sci, Jul-Aug, 2026; 4(4):368-379  

 Copyright: © Author(s), 2026. Published by Greenfort International Journal of Applied Medical Science | This is an open-access 

article distributed under the terms of the Creative Commons Attribution-NonCommercial 4.0 International (CC BY-NC 4.0) License.             378 

 

https://onlinelibrary.wiley.com/doi/abs/10.1111/reg

o.12558.  

43. Akram M. Sustainable Energy Systems in 

Agriculture. In book: Resource Use Efficiency in 

Agriculture (ISBN: 978-93-6688-935-1)Chapter: 

09Publisher: DVS Scientific Publications, India, 

2025. 

44. Chukwuma Sr C. Environment and Development: 

A Social Evaluation Survey in Nigeria in 1992. 

International Journal of Environmental Education 

and Information, Int J Env Edu & Inf. 1994; 13(2): 

183-208. 

45. Chukwuma Sr C. Administrative policy and co-

operative responsibility for environmental 

protection and sustainable development in Nigeria. 

International Journal of Environmental Education 

and Information. 1995; 14(4):393-404. 

46. Chukwuma Sr C. Undergirding environmental 

legislation and citizen participation in developing 

countries. International Journal of Environmental 

Education and Information. 1996; 15(3): 319-330. 

47. Philip JS and Mukund MB. Community-Based 

Approaches to Environmental Conservation: 

Empowering Local Initiatives. Greener Journal of 

Social Sciences. 2024; 14(2): 289-299. DOI: 

10.15580/gjss.2024.2.122024211. 

48. Taghizadeh Z. Intergenerational and Intra-

generational Equity Under the BBNJ Agreement; 

Advancing Accountability Towards Sustainable 

Management of the Marine Environment. 

Environmental Management. 2025; 75(12): 3688-

3706. DOI: 10.1007/s00267-025-02256-5.  

49. McNulty BA and Jowitt SM.  Barriers to and 

uncertainties in understanding and quantifying 

global critical mineral and element supply. 

iScience. 2021; 24(7): 102809. doi: 

10.1016/j.isci.2021.102809. 

50. Jia L, Xu R, Wu J, Song M and Chen X.  Impacts 

of geopolitical risk and economic policy 

uncertainty on metal futures price volatility: 

Evidence from China. Resources Policy. 2023; 87 

(Part B):104328.  

https://doi.org/10.1016/j.resourpol.2023.104328.  

51. Nghargbu R, Nghargbu K and S. Iyakwari S. 

Geopolitical Concerns Arising From Mining 

Activities in Some Parts of Nigeria and Cameroon. 

Geoconservation Research. 2020; 3(1). DOI: 

10.30486/gcr.2020.1876739.1013.  

52. Chukwuma Sr C. Conceptualization and 

Sustainability Analysis of the Prevalence and 

Management of Invariant Challenges, Issues and 

Opportunities in Nigeria and other Developing 

Countries: An Ecological Framework for 

Perspectives and Reflections. Journal of scientific 

and innovative research. 2025;  14(3): 45-49. DOI: 

10.31254/jsir.2025.14302. 

53. Gozgor G. The Role of Geopolitical Risks in 

Critical Minerals Markets. In book: Critical 

Minerals Supply Chains Security and Resiliency in 

the ASEAN, vol. 1, 2026. DOI: 10.1007/978-981-

96-9358-0_12.   

54. Chukwuma Sr C. Reflections and Perspectives on 

the Determinants for Risk Reduction in 

Biodiversity, Environment and Health 

Vulnerabilities Due To Climate Change and 

Extreme Hydrological Events: An Ecological 

Framework. Greenfort International Journal of 

Applied Medical Science. 2025; 3(3): 134-140. 

DOI: 10.62046/gijams.2025.v03i03.006. 

55. Chukwuma Sr C. The Prevalence of Fissured 

Peace, Justice and Sustainable Development in 

Nigeria and other Developing Countries. Greenfort 

International Journal of Applied Medical Science. 

2025. DOI: 10.62046/gijams.2025.v03i04.001.  

56. Ismail NA and Sidek NZM. A Conceptual 

Framework for Understanding the Linkages 

Between Environmental Degradation and Poverty. 

IJRISS 2025. DOI: 

https://dx.doi.org/10.47772/IJRISS.2025.90800046

8. 

57. Chukwuma Sr C. Hunger in the COVID-19 

pandemic. Annals of Microbiology and Infectious 

Diseases. 2020; 3(3): 1-3. DOI: 10.22259/2637-

5346.0303001. 

58. Chukwuma Sr C. Strategy on poverty exacerbated 

by the COVID-19 pandemic. IJCSRD. 2022; 1(2): 

105-107. 

59. Omer MAE, Ibrahim AMM, Elsheikh AH and 

Hegab H. A framework for integrating sustainable 

production practices along the product life cycle. 

Environmental and Sustainability Indicators. 2025; 

26: 100606. 

https://doi.org/10.1016/j.indic.2025.100606. 

60. Lawrence AW, Lawrence D and Lawrence DW. 

Conceptual analysis of the constraining factors 

impeding sustainable development efforts in 

Nigeria. International Journal of Sustainable 

Development & World Policy. 2025; 14(1): 1-32. 

DOI: 10.18488/26.v14i1.4267. 

61. Chukwuma Sr C. Environmental impact 

assessment, land degradation and remediation in 

Nigeria: current problems and implications for 

future global change in agricultural and mining 

areas. International Journal of Sustainable 



 
 

Chrysanthus Chukwuma Sr; Grn Int J Apl Med Sci, Jul-Aug, 2026; 4(4):368-379  

 Copyright: © Author(s), 2026. Published by Greenfort International Journal of Applied Medical Science | This is an open-access 

article distributed under the terms of the Creative Commons Attribution-NonCommercial 4.0 International (CC BY-NC 4.0) License.             379 

 

Development & World Ecology. 2011; 18(1): 36-

42.  

https://doi.org/10.1080/13504509.2011.543837. 

62. Chukwuma Sr C. Geopolitics of the nature and 

crises of the environment, economics and health in 

a sustainable society for human progress and 

survival. Journal of Scientific and Innovative 

Research. 2024; 13(1): 16-21. DOI: 

10.31254/jsir.2024.13103. 

63. Chukwuma Sr C. Unravelling the intricacies of 

effective leadership, governance, andresilience 

within health spheres in the COVID-19 pandemic 

era for future guidelines. J. Modern Medical 

Research and Clinical Techniques. 2026; 2(3). 

dx.doi.org/JMMRCT/PP.0003.  

64. Chukwuma Sr C. Exploring Advances in 

Interdisciplinary Research Explicating Shared 

Reciprocal Interplay and Intersections Between 

Ageing, Diabetes, (Re)Emerging Infections, 

Clinical Implications and Therapeutics. Case 

Reports International Journal. 2026; 4(1). DOI: 

10.61148/3065-6710/CRIJ/03.  

65. Chukwuma Sr C. Evaluating The Incidence of Pro 

Formaand Strategic Ambiguity in Research 

andGovernance for Sustainable Development, 

Human Welfare and Wellbeing. Journal of Medical 

Discoveries. RPC Publishers. 2025; 2(2). DOI: 

https://www.doi.org/rpc/2025/jmd/00400. 

66. Chukwuma Sr C. Setting Out Advances and Trends 

for Safe Medications Using GLP-1/GLP Receptor, 

RPC Journal of Medical Sciences. RPC Publishers. 

2026; 3(1). 

67. Chukwuma Sr C. Trends in the Emerging 

Therapeutic Regimen, Alternative Remedies, 

Chronic Diseases, Muscle Anomalies and 

Functionalities of GLP-1/GLP Receptor Agonists, 

and Future Guidelines. RPC Journal of Medical 

Sciences. RPC Publishers. 2025; 2(2); 2025. DOI: 

https://www.doi.org/rpc/2025/rpc.jms/004. 

68. Ceasovschih A, Asaftei A, Lupo MG, Kotlyarov S,  

H. BartuÅ¡kovÃ¡ H et al. Glucagon-like peptide-1 

receptor agonists and muscle mass effects. 

Pharmacological Research. 2025; 220: 107927. 

https://doi.org/10.1016/j.phrs.2025.107927. 

69. Chukwuma Sr C. A Composite Function on The 

Integration of Technology, Management and Care: 

Targeting Sepsis For Quality Of Life And 

Mitigation Of Morbidity And Mortality. World 

Journal of Pharmaceutical and Healthcare 

Research. 2026; 3(4).

 

https://doi.org/10.1016/j.phrs.2025.107927

