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I.INTRODUCTION

We are currently living through the Fourth Industrial Revolution, a period marked by rapid,
unprecedented technological advancement that integrates physical, biological and digital systems
across global industries. Central to this transformation is artificial intelligence (Al), a set of systems
capable of collecting and interpreting data to make decisions, solve problems, or perform tasks
that traditionally require human intelligence (Okoi, 2025: 1-2). While Al promises efficiency,
innovation, and even sustainability, it also raises a critical question: at what cost?

Purpose Statement: This paper aims to persuade the reader by demonstrating how the rapid
development and deployment of Al reproduces and deepens existing socio-ecological
inequalities, and by examining the regulatory and policy frameworks needed to address these
systemic disparities.



Definitions of Key Terms: To situate this work within existing research, the analysis employs
several core concepts. Artificial Intelligence (Al) refers to systems that collect and interpret data
to make decisions or perform tasks traditionally requiring human intelligence (Okoi, 2025: 1-2).
The paper utilises the concept of “digital environmental inequality,” which is defined as the
disproportionality of access, use, infrastructure, digital literacy and participation across different
world regions in the digital economy (Van Dijk, 2020). Furthermore, the paper frames the global
power dynamics through “Al colonialism,” which describes the accelerated growth of Al as an
embodiment of transnational colonialism within contemporary global capitalism structured by
neo-colonial power relations (Regilme, 2024: 76).

Scope and Methodology: To achieve its persuasive aim, the essay adopts a doctrinal desktop-
based research methodology, which involves analysing and interpreting existing scholarly
literature to identify relevant principles and doctrines. This approach was selected due to its
feasibility within the project’s limited resources. The analysis is structured in four core parts: First,
it examines the direct environmental impacts of Al, highlighting energy, water and mineral
dependencies, alongside the implications of e-waste. Next, it explores global inequalities,
demonstrating how Al perpetuates economic and social disparities between the Global North
(GN) and Global South (GS). The essay also focuses on a case study of the Democratic Republic of
Congo (DRC), revealing how local socio-ecological costs underpin global technological gains.
Finally, the essay will evaluate the current governance frameworks to identify gaps in
accountability and inclusion in order to explore pathways for sustainable Al development and
deployment in the future.

Il. DIRECT ENVIRONMENTAL IMPACT OF Al

Al is often celebrated as a transformative technology that can lead to smarter cities, better energy
use, and new forms of sustainable innovation (Khajeh Naeeni & Nouhi, 2023: 11). However,
behind this digital promise is a far more material reality made up of data centres, servers, chips
and other infrastructure that use a great deal of resources (Chance & Hammersley, 2025). Thus,
understanding Al’s environmental footprint means looking at the energy, water, and materials it
depends on, as well as the pollution it creates throughout its lifecycle.

A primary environmental impact arises from Al’'s immense energy requirements. Training large-
scale Al models involves performing millions of calculations over extended periods (Khajeh
Naeeni & Nouhi, 2023: 14), consuming electricity comparable to that used by thousands of
households (Zhuk, 2023: 935). Some estimates suggest that a single training run for a state-of-
the-art model can produce carbon emissions equivalent to the lifetime emissions of multiple cars
(Zhuk, 2023: 934). Moreover, the computational power needed for the largest Al models has
grown dramatically since 2012 (Corrigan & lkonnikova, 2024: 6), which puts even more pressure
on data centres. These facilities already use around 1 to 1.5 percent of the world’s electricity



(Chance & Hammersley, 2025), and this number is expected to rise as Al becomes more widely
used. On top of powering servers, data centres need constant cooling, which adds to their energy
use (Zhuk, 2023: 935). Because many of them still rely on electricity from fossil-fuelled grids, the
carbon footprint of Al can end up comparable to that of major global industries (Zhuk, 2023: 938).
Even everyday Al tasks, like inference queries, draw a notable amount of energy. For instance, a
single Al query can use about ten times more electricity than a typical web search (Spark Al, 2025:
1), which shows that the energy used during operation is becoming a significant part of Al’s overall
environmental impact.

Along with energy use, Al systems also place a significant demand on water resources (Chance &
Hammersley, 2025). Cooling data centres require large amounts of water, sometimes on a scale
comparable to that of small nations (Chance & Hammersley, 2025), and water is also used
indirectly in producing the electricity that powers these systems. This can put pressure on local
water supplies, especially in areas that already face scarcity or have competing needs (Zhuk, 2023:
944). Some misleading claims suggest that a single Al query uses hundreds of millilitres of water;
in practice, water use is spread across many queries, and most of it comes from electricity
generation rather than direct cooling (Spark Al, 2025: 5). Even so, the growing water footprint of
Al shows that technological progress remains closely tied to the consumption of physical
resources.

Although Al is often thought of as a digital or almost “weightless” technology, its physical
hardware brings its own environmental costs. High-performance components like GPUs, CPUs,
memory modules, and servers require significant energy and resources to manufacture (Zhuk,
2023: 941). While mineral extraction is part of this supply chain, the point here is simply that Al
hardware is fundamentally resource-intensive. The ongoing demand for newer and faster
components speeds up production, which increases the environmental impact tied to
manufacturing.

The quick turnover of Al hardware also adds to the growing global e-waste problem, since short
product lifecycles lead to large amounts of discarded equipment. By 2030, Al-related e-waste is
expected to contribute several thousand tonnes to already expanding global waste streams
(Chance & Hammersley, 2025). When e-waste is not properly handled, it can release toxic
materials such as lead and mercury into soil and water (Chance & Hammersley, 2025).
Unfortunately, recycling and safe disposal rates remain low in many parts of the world, leaving
much of this waste in landfills or informal processing sites, often in low-income regions that do
not benefit equally from the economic gains of Al (Zhuk, 2023: 934). This illustrates that the
material and energy demands of Al are unevenly distributed: the environmental burdens
disproportionately fall on countries in the GS, and on non-human species and ecosystems,



perpetuating historical patterns of exploitation, colonialism, and anthropocentrism under the
guise of technological progress.

lll. GLOBAL NORTH-SOUTH COMPARISON

Al-driven technology’s harmful consequences extend far beyond the more-than-human world; it
closely echoes the patterns of previous technological transitions, which unfold within the global
capitalist system. Capitalism is an economic structure organised around private ownership, profit
maximisation and continuous accumulation. The historical development of capitalism is
fundamentally rooted in oppression as it was achieved through the use of mechanisms which
include: enslavement, colonial expansion, and the forced removal, displacement and genocide of
indigenous populations by European and American powers who systematically exploited human
labour and natural resources to accumulate unprecedented wealth (Gonzalez, 2020: 114).

This era, like the industrial and digital revolutions, is premised on these overlapping systems of
oppression as we see rising demand for scarce resources, expansion of extractive industries and
growing geopolitical competition over supply chains (Gonzalez, 2020: 118). Dr Salvador Santino
F. Regilme depicts Al’s accelerated growth as an embodiment of “transnational colonialism” or
“Al colonialism” within contemporary global capitalism; a neoliberal order structured through
neo-colonial power relations (Regilme, 2024: 76).

In this system, the removal of restrictions on the movement of capital and commodities has
produced the dominance of international financial capital that compels States to adopt uniform
market-driven policies that prioritise privatisation, deregulation and capital mobility. This
framework, therefore, enables corporations - primarily headquartered in the GN - to relocate
production to the GS where low-wages, weakened labour protections and minimal oversight
reduces costs and maximises profits (Regilme, 2024: 76). As States become increasingly tethered
to the demands of globalised capital, they withdraw their support for local and small-scale
initiatives, which intensifies dispossession and deepens inequality (Networkideas.org, 2017).

These dynamics are central to what can be described as “digital environmental inequality”, which
is the disproportionality of access, use, infrastructure, digital literacy, and participation across
different world regions in the digital economy (Van Dijk, 2020). This concept captures how
disparities in access to technologies and participation in digital economies exacerbate existing
socio-economic inequalities. While Al and digital systems are frequently portrayed as
“immaterial” or “clean”, their material foundations are deeply extractive, energy-intensive and
environmentally destructive. The environmental footprint of digitalisation, reflected in
smartphones, data centres, cloud computing, Al, and the internet of things, is enormous,
comprising elements like energy consumption, water usage, dangerous materials, and a mass of
electronic waste (Baldé et al., 2020). The environmental dangers and labour-focused processes



supporting the digital economy are imbalanced. The GN concentrates high-value digital services,
advanced infrastructure and cleaner supply chains, but the GS disproportionately bears the
burden of extraction, pollution and disposal (UNCTAD, 2021). Digital devices depend on minerals
like cobalt, lithium, coltan, nickel, copper and rare earth elements - raw materials intensively
mined in the GS before being processed and manufactured into expensive components in the GN
or China (Sovacool et al., 2020: 30-33)

In South America’s “lithium triangle” spanning Argentina, Bolivia and Chile, lithium brine
extraction in the Andean region diminishes groundwater, thus affecting indigenous pastoralist
communities (Bustos-Gallardo et al., 2021: 997-1018; Vera et al., 2021: 616-628; Gaunt & Lema,
2023: 12) Although countries like Germany and China benefit through battery production and
Electric Vehicle (EV) markets, local communities suffer environmental damage (UNCTAD, 2021).
India occupies a hybrid position as manufacturer and consumer, but its extractive sectors are
environmentally disruptive (Chakraborty & Kumar, 2021; Ministry of Environment, Forest and
Climate Change, 2018). Workers in its rare-earth extraction sector and inexpensive smartphone
assembly points are challenged with toxin exposure, exemplifying the GS’s occasional
environmentally degrading midstream actions (Saha et al., 2021; Whittaker et al., 2022; Gupta,
2025)

Countries in the GN like Sweden, South Korea, Germany, and the United States (US) have
extensive and fast broadband, constant electricity and widespread internet access. South Korea’s
fibre-optic broadband penetration ranks among the highest globally, facilitating seamless
participation in advanced digital economies. Conversely, many regions in Sub-Saharan Africa,
South Asia and Latin America face chronic connectivity gaps (OECD, 2021). In rural parts of the
DRC, less than 20% of its citizens have stable internet access, thus limiting their participation in
digital markets (World Bank, 2020).

Affordability further compounds exclusion. In the United Kingdom (UK), 1GB of mobile data
represents less than 1% of the average monthly income, rendering participation relatively
inaccessible (Ofcom, 2022). By contrast, in countries such as Nigeria, 1GB of data can exceed 5%
of the average monthly income, making consistent digital access prohibitively expensive (A4Al,
2021). This disparity entrenches digital dependency while limiting opportunities, education and
economic mobility in the GS.

The Technology and Innovation Report 2025, published by the United Nations Trade and
Development (UNCTAD), demonstrates how Al’s economic power overwhelmingly benefits the
GN and perpetuates historical patterns of oppression and inequality (UNCTAD, 2025). The Al
market is predicted to grow from 189 billion dollars in 2023 to 4.8 trillion dollars by 2033, yet this
growth is captured by a narrow set of corporate actors. One hundred companies funded 40% of
Al research and development (R&D), with over half based in the US. Together, the US and China

10



hold 60% of all Al patents and produce roughly one-third of global Al-related publications. Tech
giants like Apple and Microsoft now rival the Gross Domestic Product (GDP) of entire continents
like Africa, with market values approaching 3 trillion dollars each. As the report points out, studies
have shown that the priorities of corporate entities are often misaligned with the broader public
interest, which could influence societies toward less inclusive or socially beneficial development
paths (UNCTAD, 2025: 7-8). Al investment has been predominantly channelled into systems that
replace human labour instead of up-skilling workers, eroding the competitive advantage that low-
income States derive from affordable labour (UNCTAD, 2025: 7-8).

This concentration of capital, patent power and infrastructural capacity in the GN unjustifiably
“enriches a transnational super-rich class” by centralising the wealth in the hands of the global
elite while reinforcing existing technological divides and embedding a strategic advantage in
shaping the future of Al and the rules that govern it (Regilme, 2024: 76). Moreover, between
2022 and 2025, global investment in Al alone reached 200 billion dollars, which is nearly three
times as much as investments into climate adaptation per year. This alarming figure highlights the
critical imbalance in global priorities (UNCTAD, 2025: 8). The direction of technological progress
is clearly not being shaped by the collective need for long-term sustainability but by profit
expectations of a few powerful actors.

The concentration of Al’'s economic power operates through concrete systems of labour
exploitation that echo colonial practices. Big tech routinely externalises the work required for
training Al systems like content moderation and data annotation to places like the Philippines,
Kenya, Venezuela, Bulgaria and India (Regilme, 2024: 76). Workers in these countries earn as little
as 1,46 dollars an hour without adequate labour protections. This wage suppression is not
incidental; it is designed to compress operational costs while channelling profits back to the
North. Regilme terms this as “ghost labour” - structural erasure that ensures those enduring an
exploitative industry are denied credit and a share of its economic gains (Regilme, 2024: 77). This
exclusion generates broader human rights violations that ripple across Al’s social and
environmental impacts.

IV.  LOCAL CASE STUDY: THE DRC

The Democratic Republic of the Congo (DRC) occupies a pivotal position in the global transition
to the digital and Al economy with its vast reserves of cobalt and copper, essential materials for
batteries, semiconductors, and GPU processors. The GN benefits coming or expected from a
“green” transition, however, represent a consistent issue. The mineral-collecting practices are
indeed part of a long, ongoing history of extractivism that structures economic life, political
relations, and ecological conditions in mining regions. Understanding Al’s environmental
footprint, therefore, requires contextualising and setting the DRC as a place where global
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technological transformations intertwine with the shortcomings of technological advance for the
local population and environment.

DCR, especially through mining sites in the Copperbelt provinces of Haut-Katanga and Lualaba,
contribute through artisanal and small-scale mining (ASM) to the largest cobalt production,
producing 66% of the mining share globally (IEA, 2024) with mineral reserves valued at
approximately 24 trillion dollars (Schibli, 2025: 26). This large dependency on extractive activities
for the country implies an underlying reliance of Congolese miners on this activity for survival.
Mining hence becomes a strategy of necessity rather than choice, turning cobalt extraction into
an economic asset and necessity that simultaneously exposes households to significant risks and
the environment to severe consequences in terms of deforestation, soil infertility, riverbeds
rerouted, and large open pits caved into agricultural land.

Environmental impacts are severe and experienced daily by local communities. Open-pit mines,
favoured by multinational companies: in a country where environmental regulations are weakly
enforced, and land is easily accessible, the latter have caused deep land alterations, alongside
enhancing water and air pollution. The UNEP (United Nations Environment Programme)
assessments document reports the issue of contamination of groundwater and streams with
cobalt and copper from mine tailings and waste sites, while farmers (with miners, the largest work
group) report a downward sloping crop productivity, changes in water taste and colour due to
pollution, and the disappearance of some fish species. These are not distant ecological
“externalities” but immediate threats to food security and to an overall sustainable quality of life.
Dust pollution is also a major concern. Fine particulate matter, enriched with heavy metals, settles
on homes, markets, and fields, contributing to respiratory and gastrointestinal illnesses in the
surrounding communities (Partow, 2011: 33-37).

Adding to this system of high-risk dependencies, it is important to consider the intensified global
demand for more materials for technological devices. A World Bank report exploring the mineral
intensity of the “clean-energy” transition forecasts a big increase of around +460% in cobalt
mining by 2050 to meet the equally rising global demand (Hund et al., 2020: 103). In parallel, in
the DRC, this demand drives intensified mining activity, worsening deforestation, soil degradation,
contaminated waterways, and polluted air.

The extractive activities, hence, are destined to rise exponentially, but very few resources will stay
in the country. Weak enforcement of reforms continues to favour foreign investors and make the
extraction extremely dependent on global demand and prices.

The cobalt industry, from which the DRC generates its primary revenue, continues to operate
under a framework established by colonial rule. This leaves the DRC dependent on foreign
corporations that extract and export raw materials while contributing minimally to domestic
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economic value (Schibli, 2025: 26). The legal structures inherited from this period maintain
privileged access by foreign companies whereby domestic law prohibits designated industrial
zones for small-scale and artisanal mining yet it permits the government to seize zones which are
legally used by local miners and then transfer those rights to transnational corporations (Schibli,
2025: 27). From the local perspective, wealth largely leaves the country while environmental and
social costs remain.

In conclusion, the DRC provides essential minerals for global technological transitions, yet it is
experiencing a very limited rewarding system, leading to ecological degradation and limited local
benefit. What appears as “clean” Al elsewhere often relies on environmental injustice and
structural dispossession in Congolese mining regions.

V. GLOBAL Al POLICY AND MINDING THE GAP

Al policy governance, particularly in the GN and the GS, is characterised by a huge chasm,
revealing differing priorities, capacities, and risk perceptions (Gehl Sampath, 2023; Okolo, 2023).
Al governance operates through a multipolar system; no unified international treaty has been
developed as yet. Instead, the legal landscape is fragmented as it consists of a combination of soft
law instruments and overarching regulations. This raises important questions about who is
currently shaping global Al policy. Against this backdrop, the prevailing regulatory frameworks
primarily focus on obvious concerns regarding bias and digital security threats, while the socio-
ecological impacts of Al systems receive significantly less attention.

It is noteworthy, however, that recent policy developments speak to emerging climate-change-
related Al governance policies. Launched in June 2023, the #Al4ClimateAction strategy by the
United Nations Framework Convention on Climate Change (UNFCCC)’s Technology Mechanism,
emphasises the use of Al for climate action in developing countries, connecting digital/Al policy
with climate-tech and resilience strategy (TT: Clear, n.d.). Also, the United Nations Educational,
Scientific, and Cultural Organisation (UNESCO) argues for the integration of Al governance into
climate considerations and climate-change alignment into national Al strategies (Rolnick et al.,
2024). Multilateral organisations are recognising the need to reconcile Al with climate issues; for
instance, the Organisation for Economic Co-operation and Development (OECD) Report (2025)
engages Al to assess environmental policies in forty-one countries (OECD, 2025).

Additionally, the OECD Al Principles are the first international intergovernmental consensus on Al
standards, which was established in 2019 (OECD/LEGAL/0449). OECD introduces five foundational
principles for Al governance which centre on “inclusive growth, sustainable development and
well-being; respect for the rule of law, human rights and democratic values, including fairness and
privacy; transparency and explainability; robustness, safety and security; and lastly,
accountability” (OECD/LEGAL/0449). Beyond these principles, this framework also provides five
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policy recommendations for governments: “investing in Al research and development; fostering
a digital ecosystem for Al; building human capacity and preparing for labour market
transformation; and international co-operation for trustworthy Al” (OECD/LEGAL/0449).

These are recommended voluntary guidelines that endeavour to promote and prioritise a rights-
based approach, and they are used by member States when developing and adopting domestic
legislation regarding Al policy. It was adopted as a response to the recognition that Al presents
tremendous opportunities and serious risks. It recognises that there is a need for public trust and
broader participation to address Al-specific challenges. The framework was designed to create a
common language for discussing responsible Al in order to promote coordinated global responses
while ensuring that State sovereignty remains respected (OECD/LEGAL/0449). Despite the
widespread adoption of these principles, there are significant implementation gaps which persist
between policy commitments and practical application. These gaps have particular consequences
on the GS.

In terms of infrastructure, the GN generally boasts of better Al readiness with advanced
computing mechanisms, comprehensive data, R&D competence, and stronger governance
institutions, all of which are exemplified with the utilisation of Al in policy evaluation by OECD
countries (OECD, 2025). In the GS, on the other hand, several countries face huge Al readiness
gaps with limited internet connectivity, scarce data centres, lower compute capacity, and frail
institutional frameworks for Al governance (Okolo, 2023). In the area of climate-based Al for
policy development, GN approaches are progressively integrating Al in climate policy for
mitigation, adaptation and monitoring; and also for the optimisation of energy systems and grids,
and energy-efficient Al regulatory frameworks (Rolnick et al., 2024). In the GS, emphasis is more
on facilitating access, capacity-development, leveraging Al for resilience, adaptation and inclusion
in Least Developed Countries (LDCs). UNFCCC’s initiative, #Al4ClimateAction, clearly spearheads
these efforts (TT: Clear, n.d.).

Regarding climate justice, even though GN policy frameworks are characterised by equity,
focusing on technological innovation, efficiency gains and market-driven solutions, and it boasts
of minimal emphasis on structural inequalities in Al access or climate burden (Rolnick et al., 2024).
Conversely, the GS prioritises local contexts, governance and ownership elements in Al policy
governance, with stronger justice and digital sovereignty themes to avoid re-enacting colonial
patterns of technology transfer (LaForge et al., 2024). In governance and regulation, the GN leads
in governance framework development, standards, and regulatory regimes. An instance of this is
the GN’s higher Al regulation capacity and alignment with climate governance structures
(‘Artificial Intelligence Act’, 2024). However, for the GS, it often engages Al frameworks created
by the GN, with low capacity to set global norms, regulatory gaps, prompting calls for the GN to
help in closing the Al governance divide (LaForge et al., 2024).
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In the GN, stakeholders such as governments and tech firms largely set the schedule for Al
advancement; risk of lock-in of models and GN-focused contexts, while the GS faces risks of
dependency (on GN Al infrastructure, data, models), “data colonialism”, unequal benefit-sharing,
and limited say in global governance architecture (World Economic Forum, 2023). In many places,
Al projects don’t move beyond their pilot phase because governments, particularly in the GS, do
not have trained labourers, reliable data or funding for long-term projects (OECD Digital Economy
Papers, 2021). Another major downfall is due to the guidelines being completely voluntary. It has
no real teeth because there are no legal enforcement mechanisms in place to hold corporations
accountable and no obligations to share technology or skills. Ultimately, there is no room for
developing countries to shape policy in any meaningful way, deepening the inequality between
the GN and GS (OECD Digital Economy Papers, 2021).

The General Conference of UNESCO adopted its Recommendation on the Ethics of Artificial
Intelligence in 2021 (UNESCO, 2021), a non-binding, voluntary ethical framework which sets out
principles on human rights, fairness, transparency, data governance and international co-
operation, offering operational tools that are more responsive to the needs of the GS. It provides
depth to inclusion by incorporating issues of culture, indigenous knowledge and gender into its
recommendations. Human rights and environmental sustainability lie at the heart of Al
development and deployment, providing a far more ethical foundation to rely on than the OECD
(UNESCO, 2021).

Recommendations:

Addressing these digital environmental inequalities requires policy interventions grounded in
social and environmental justice, international cooperation and existing international legal
frameworks. Current international initiatives, particularly UNESCQO'’s ethical Al framework, have
made important normative contributions by emphasising targeted support for LDCs, LMICs, LLDCs
and SIDS through readiness assessments and ethical impact assessments (UNESCO, 2021). These
approaches have produced tangible outcomes in some contexts, like South Africa’s Al policy
Framework developed with UNESCO’s support in 2024. However, as soft-law instruments, they
remain limited in their ability to address structural questions of power, including control over Al
infrastructure, corporate accountability and the global distribution of environmental harm.

As the policy analysis shows, fragmented and voluntary governance approaches are insufficient
to address transboundary environmental impacts, entrenched inequalities and the GN-GS power
imbalance. Without binding international safeguards, Al risks reinforcing historical patterns of
extraction, exclusion and environmental injustice. A coherent global treaty that is anchored in
existing human rights and environmental law is thus posited as a necessary foundation for
equitable Al governance. Central to such a treaty should be the establishment of a global digital
rights framework, rooted in existing human rights law and anti-discrimination principles, to
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ensure universal, equal and dignified access to digital technologies regardless of geographic
location (Alsharif & Hnit, 2025).

Such a framework must also address the material and ecological footprint of digital technologies.
A compulsory e-waste management regime, incorporating extended producer responsibility
(EPR), should be legislated to ensure that manufacturers (predominantly based in the GN) are
responsible for the full lifecycle of their products. This would help curb the GS’s role as a
“pollution haven” for digital waste and reduce the environmental harms associated with Al-
related hardware. In parallel, technology transfer mechanisms, such as those envisaged under
the Paris Agreement, should be expanded to support the diffusion of sustainable digital and Al
technologies to GS states (Quinto et al., 2025, Owens & James, 2024).

At the national level, Al and climate policies must be better aligned. In the GN, Al strategies should
explicitly integrate climate mitigation and adaptation objectives, including energy-efficient Al
systems, carbon monitoring and sustainable digital infrastructure (Rolnick et al., 2024). Digital
sustainability should also be incorporated into national climate policies and Nationally
Determined Contributions (NDCs), particularly in GN states whose digital industries generate
disproportionate emissions. In the GS, Al policies should prioritise climate resilience, climate
justice, locally appropriate and low-cost solutions, capacity development and equitable data-
sharing frameworks, as reflected in initiatives such as the UNFCCC’s #Al4ClimateAction (TT: Clear,
n.d.).

Finally, transparency and accountability across digital supply chains are essential. Regulatory
frameworks should mandate companies to report on the environmental impacts of their digital
infrastructure, including carbon emissions, energy use and resource intensity, supported by
robust monitoring and evaluation mechanisms (UNECE, 2024; OECD, 2025). These governance
priorities are reinforced by the framework of Earth Jurisprudence, which challenges
anthropocentric models of development and emphasises that Al’s environmental impacts are not
incidental externalities, but consequences of treating the Earth as a mere exploitable resource
(Pelizzon, 2025: 110; Cullinan, 2011: 60).

VI. CONCLUSION

The central finding of this paper is that the development and deployment of Al create profound
environmental and social inequalities. These inequalities reflect a clear and detrimental divide:
the GN benefits from advanced digital infrastructure, regulatory capacity and capital, while many
climate-vulnerable GS states disproportionately bear the environmental costs of resource
extraction, pollution, and electronic waste.
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More specifically, the analysis shows that the harms linked to Al are not accidental, but built into
the way technology is developed and governed. Al depends on enormous amounts of energy,
water, mined resources and the environmental damage this creates, especially e-waste, falls most
heavily on countries in the GS. Rather than operating in a neutral or fair global system, Al is
embedded within global capitalism that concentrates wealth and power in the GN (“Al
colonialism”) while relying on poorly paid, often invisible labour (“ghost labour”) in the GS,
reinforcing long-standing patterns of exploitation.

These dynamics are made starkly visible in the case of the DRC, where cobalt mining for Al
infrastructure is tied to environmental destruction, armed conflict, child labour, and the loss of
land and livelihoods. What is marketed elsewhere as “clean” or innovative Al is therefore built on
environmental and social injustice at the point of resource extraction. The analysis ultimately
concludes that current global Al governance, largely based on voluntary guidelines and soft-law
frameworks, is too weak and fragmented to confront these transboundary harms, deep
inequalities, and the deep power imbalance between the GN and GS.

Proof of Purpose:

Ultimately, this paper set out to show that Al is not a neutral technology, but one that often
reproduces deep social and environmental inequalities, and to explore how policy could respond
to these harms. The evidence clearly supports this aim. It demonstrates that today’s Al systems
rely on modern forms of colonial extraction, generating wealth for a small global elite while
widening technological, economic and environmental divides.

When it comes to regulation, the analysis makes it clear that voluntary guidelines are not enough.
Meaningful change requires binding, globally coordinated rules that can address the scale and
transboundary nature of Al’s impacts. Measures such as a global digital rights framework,
mandatory e-waste regulation based on EPR, and stronger alignment between Al governance and
climate policy are essential steps toward a fairer and more sustainable Al future.

Word count: 4795
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Abstract

This study examines how extractive industries generate convergent forms of environmental
degradation, socio-economic inequality, and labour precarity across markedly different governance
regimes. Through a qualitative comparative case study, it analyses formal marble quarrying in
Carrara (ltaly) and informal small-scale gold mining in Ghana. Although situated within contrasting
legal, institutional, and socio-political contexts, both cases reveal structurally similar dynamics that
align with the broader literature on the resource curse. In Carrara, centuries of institutionalised
extraction coexist with declining local employment, opaque concession regimes, environmental
pressures on the Apuan Alps, and limited local capture of economic benefits. In Ghana, galamsey
has expanded amid governance failures, corruption, and weak regulatory enforcement, producing
severe ecological damage, toxic pollution, and heightened social vulnerability despite its
contribution to rural livelihoods.

The comparison highlights three analytical dimensions. Environmentally, both contexts experience
landscape transformation, water contamination, biodiversity loss, and health risks linked to
particulate exposure or toxic chemicals. Socio-economically, extraction crowds out alternative
livelihoods, exacerbates inequality, and entrenches community dependence on unstable and
hazardous forms of work. Institutionally, governance deficiencies, whether rooted in outdated
legal frameworks, regulatory capture, or informality, enable asymmetric benefit distribution and
hinder sustainable resource management.

By juxtaposing Global North and Global South extractive regimes, the study demonstrates that
legality and technological advancement do not guarantee sustainability or equity. Instead,
outcomes depend on governance quality, transparency, and the availability of viable economic
alternatives. The findings underscore the need for context-specific strategies that integrate
environmental protection, community-centred development, and inclusive governance to
transform resource wealth from a driver of socio-environmental harm into a foundation for
sustainable and equitable futures.
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1. Introduction
1.1 Context and objectives of the study

Extractive industries remain a structural component of the global economy, representing a source
of fiscal revenue, foreign exchange, and surpluses that many governments rely upon to finance
development strategies (ESCWA, 2023). The sector encompasses the recovery and transformation
of raw materials into goods and services that support contemporary patterns of consumption and
industrialisation worldwide (Ibid.). Yet despite their economic centrality, extractive industries give
rise to persistent tensions between resource exploitation, social well-being, and environmental
sustainability. A recent global life-cycle assessment estimates that the environmental cost of
extractive activities reaches a record €5 trillion annually, capturing a spectrum of impacts,
greenhouse gas emissions, particulate pollution, acidification, land-use change, resource depletion,
and toxicity, across the entire cradle-to-gate process of 38 raw materials (Rinnovabili, 2022). These
pressures are not merely ecological: the paradox often labelled the “resource curse” highlights
how resource-rich countries can experience rising inequality, weakened institutions, and long-term
economic vulnerability instead of broadly shared prosperity.

The literature further shows that many low- and middle-income countries struggle to transform
resource wealth into inclusive development. While extractive rents can boost national income,
they frequently coexist with acute inequality, deep poverty, or even violent conflict (Addison &
Roe, 2018). Labour dynamics within the sector provide a stark illustration of this structural fragility.
Extractive industries are commonly promoted as engines of job creation, yet empirical evidence
demonstrates that they generate limited, unstable, and highly risky forms of employment. Sachs
and Warner (1995) argue that resource abundance may hinder economic diversification, leading to
fragile labour markets shaped by volatile commodity cycles. Within extractive enterprises
themselves, employment is often characterised by precarity, outsourcing, and dangerous working
conditions. Kirsch (2014) shows how mining corporations frequently reduce local labour
participation while expanding subcontracted and mobile labour forces, thereby deepening local
inequalities. Barney’s (2009) work on extractive frontiers similarly documents how expanding
mining zones produce temporary and spatially shifting employment patterns that provide few
long-term benefits to surrounding communities. From a critical perspective, extractivism therefore
appears not only as an economic strategy but also as a governing logic that links intensive
environmental exploitation with the erosion of labour security; Gudynas (2009) emphasises how
such models prioritise short-term rents over ecological integrity and social welfare.

Against this backdrop, the present study compares two markedly different extractive contexts:
marble quarrying in Carrara, located within the Apuan Alps of Italy, and galamsey, the informal and
often illegal small-scale gold mining sector in Ghana. The comparison between a highly regulated
extractive regime in the “Global North” and a largely informal one in the so-called “Global South”
allows for an examination of how legal frameworks, governance structures, and socio-political
conditions shape the magnitude and distribution of extractive impacts. Carrara’s marble industry is
embedded in centuries of formalised extraction, marked by industrialisation, significant economic
importance, but also strong environmental pressures, institutional disputes, and declining
socio-economic returns for local communities. Ghana’s galamsey, by contrast, emerges from a long
tradition of small-scale mining but is today characterised by informality, weak regulatory
enforcement, foreign involvement, and acute socio-environmental degradation.
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Comparing these cases enables an inquiry into the ways different extractive regimes generate
parallel categories of harm, environmental degradation, socio-economic inequality, and labour
precarity, through profoundly distinct institutional pathways. At the same time, the analysis
examines the role of extractive industries in shaping these harms within two contrasting legal and
socio-political contexts, Carrara’s formal marble sector and Ghana’s informal galamsey gold
mining, while considering the possibilities for implementing context-specific strategies that could
promote more sustainable and equitable outcomes. This approach situates the study at the
intersection of extraction, environmental protection, and inclusive development, highlighting both
shared dynamics and the influence of local governance, labour structures, and socio-economic
conditions.

By juxtaposing a Global North and a Global South extractive landscape, the study seeks to
illuminate not only the differences in regulatory capacity, governance, and socio-economic
structures, but also the structural similarities that tie together extractive economies across diverse
geographies.

1.2 Methodology and research limitations

The study adopts a qualitative comparative case-study method aimed at identifying both
convergences and divergences between two extractive contexts. The comparison is structured
around three analytical dimensions: environmental impacts, socio-economic consequences, and
the governance frameworks that mediate these effects. The method is interpretive and relies on
academic literature, secondary data, and existing empirical studies rather than primary fieldwork.
This approach allows for an in-depth analysis of each case while facilitating a cross-contextual
examination of how extraction operates under different legal, institutional, and socio-political
conditions.

However, the methodology also entails several limitations. First, the study focuses exclusively on
two cases, which restricts the generalisability of the findings and means that the comparative
insights must be understood as illustrative rather than representative of all extractive contexts.
Second, the analysis concentrates on environmental and socio-economic impacts while
deliberately excluding technical geological assessments, engineering considerations, or detailed
market analyses. Third, the research does not engage in a full exploration of macro-political
variables such as national-level political instability, international trade regimes, or global
commodity governance, even though these factors undeniably shape extractive dynamics. Finally,
the reliance on secondary sources means that the study is constrained by the availability, depth,
and geographical unevenness of existing research on both contexts.

Despite these limitations, the comparative approach remains valuable for highlighting how
differing governance regimes produce distinct extractive outcomes and for identifying
context-sensitive strategies for mitigating environmental and socio-economic harm.
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2. Carrara Marble Quarrying
2.1. Carrara and its marble: historical roots and socioeconomic transformations

The Apuan Alps, located in northern Tuscany, Italy, host one of the world’s most renowned marble
districts, centered around the city of Carrara. Marble extraction in this area dates back to Roman
times, when the material was used for monumental works such as the Pantheon and Trajan’s
Column.

Over the centuries, Carrara marble has not only shaped the region’s economic profile but also its
cultural and social identity, fostering the myth of the quarry workers and an entire community tied
to the mountains (lacomoni, 2022; lvernizzi, 2024).

While artisanal practices dominated for centuries, over the past two hundred years the sector has
been transformed by increasingly intensive industrial processes. Manual techniques were gradually
replaced by mechanized systems (Vagnon et al., 2020). This acceleration has intensified further
over the last two decades, with a significant increase in production volumes and a substantial
impact on local environmental and economic systems (Gupta, 2015).

Today, Italy accounts for approximately 18% of global marble production, with Carrara contributing
the largest share through around 190 active quarries (Liguori et al., 2008). According to the
Municipality of Carrara, the district extracts between four and five million tonnes of marble
annually, generating profits of roughly €130 million, mostly supported by the export of raw blocks,
more than half of which are destined for China (Baroni, Bolognesi, 2018).

However, this economic centrality coexists with a paradox: the wealth generated does not
translate into widespread local well-being. Local processing has drastically declined, and less than
1% of extracted material is now used for sculpture, highlighting a significant break from traditional
artisanal practices (Baroni, Bolognesi, 2018).

Industrial transformation has also significantly affected the social fabric. Employment in the sector
has decreased dramatically: in the 20th century there were around 15,000 workers in the
mountains, whereas today fewer than 1,000 quarry workers remain, with numbers steadily
declining due to automation (lvernizzi, 2024; Sharma, 2024). Nevertheless, employment
arguments are still invoked to justify intensive extraction, sustaining a rhetoric that frames
environmental protection and work as opposites. In reality, the export of raw blocks and the
relocation of processing to lower-cost countries have impoverished the region, reducing
professional opportunities and contributing to the depopulation of internal areas (Baroni,
Bolognesi, 2018). Despite the presence of a billion-euro industry the province of Massa-Carrara
exhibits high public debt, a population share below the poverty line above the national average,
and rising inequalities ( Sharma, 2024).

This structural imbalance is closely tied to the long-standing and controversial ownership regime of
the Apuan quarries: as reported in the investigative piece Cave, a Report la storia infinita dei beni

28



estimati e l'editto del 1750 (Vatteroni, 2024), about 30% of Carrara’s quarries are claimed as private
property on the basis of an edict issued in 1751 by Maria Teresa Cybo-Malaspina, granting a
“perpetua

III

extraction right to quarries registered for at least twenty years (Vatteroni, 2024). This
system results in an estimated annual loss of about €4 million for the municipality, since these
guarries do not pay concession fees (Braglia, 2012). A 2015 regional law aiming to reclassify the so
called “beni estimati” as public assets, was later annulled by the Constitutional Court, which ruled
that the matter falls under national civil law (Chiappuella D., 2016). The dispute remains
unresolved, influencing local governance and long-term sustainability in quarry management
(Vatteroni, 2024).

Another critical point is worker safety. Between 2006 and 2015, an average of 102 accidents per
year were reported among approximately 800 workers, including 9 fatalities (Sharma, 2024).
Beyond the risks related to falling blocks and machinery, workers are exposed to respirable
crystalline silica, associated with severe illnesses such as silicosis and lung cancer.

Despite these pressures, the Apuan Alps still host remarkable environmental and cultural assets -
karst systems, caves, streams, forests, and a network of historic villages - that could support
development pathways grounded in ecotourism and cultural heritage promotion (Baroni,
Bolognesi, 2018). However, the current economic model, almost entirely geared toward extraction,
continues to impede the development of such alternatives. It restricts diversification - in tourism
but also in agriculture, livestock farming, handicrafts - while producing significant landscape and
ecosystem impacts (Baroni, Bolognesi, 2018; Braucher, Mazzieri, 2025). Consequently, extensive
areas of the territory remain both environmentally degraded and economically dependent (Abisso,
2024; Invernizzi, 2024). The following section examines these impacts in detail, focusing on how
marble extraction affects the morphology, ecosystems, and hydrological balance of the Apuan Alps.

2.2 Environmental pressures of marble extraction

As highlighted in the previous section, the intensive marble extraction in the Apuan Alps not only
shapes the local economy and social fabric but also exerts significant pressures on the
environment. In this chapter, we focus specifically on these environmental impacts, examining how
quarrying affects landscape, water resources, ecosystems, and air quality.

One of the most visible effects is the morphological transformation of the territory: quarrying
removes large volumes of rock and soil, creating quarry fronts, terraces, and voids that
permanently alter the mountain structure. The presence of abandoned or poorly restored sites
exacerbates erosion, slope instability, and potential landslide risk (ARPAT, 2018a). Events such as
the 2014 flood, which required the evacuation and rescue of around 300 people in Carrara,
illustrate how these hazards, already amplified by climate change, are further intensified by
structural depletion of mountain slopes (Sharma, 2024). Additionally, the dense network of quarry
roads and debris heaps fragments the landscape, reducing ecological connectivity and altering the
perception of the territory.
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Another critical consequence concerns water resources. Marble processing produces marmettola,
a suspension of calcium carbonate powder and water. If not properly managed, it can reach
surface waters or infiltrate aquifers, increasing turbidity and altering chemical balances (ARPAT,
2018b). The slurry can accumulate in drainage channels, hindering water flow and reducing
infiltration, thereby limiting groundwater recharge. During heavy rains, frequent in this particularly
wet region, marmettola is washed into streams and springs, compromising water potability due to
turbidity and the presence of heavy metals and oils from extraction processes (Sharma, 2024).
Although regulations require decantation tanks for this special waste, some operators continue
improper disposal on slopes or into karst fractures (Abisso, 2024).

Biodiversity loss represents another significant consequence. Quarrying destroys habitats,
particularly forests and microenvironments hosting endemic species, while continuous traffic and
noise disturb wildlife and reduce ecosystem resilience (ARPAT, 2018a).

Air quality is also affected: drilling, cutting, and blasting generate diffuse dust emissions, harmful
to both workers and local communities. Heavy machinery operating almost continuously
contributes further to particulate matter and greenhouse gas emissions (ARPAT, 2018a).

Finally, the sector is highly energy-intensive: excavation, cutting, and transportation require large
amounts of fuel and electricity, increasing the overall environmental footprint of the region
(Liguori et al., 2008).

In sum, marble extraction generates a wide range of environmental pressures on the Apuan
Alps—from irreversible landscape alteration to water contamination, biodiversity loss, and
heightened geomorphological risks. These impacts highlight the need for stronger mitigation
measures and more effective territorial governance. Growing awareness of such vulnerabilities has
prompted new institutional debates and increasing civil society engagement.

2.3 Balancing extraction and sustainability: mitigation strategies, local Initiatives and obstacles

Increasing environmental and social pressures from marble extraction in the Apuan Alps have
stimulated a range of responses in recent decades, both regulatory and civil-society-led. This
section examines practices adopted to mitigate environmental impacts, as well as local movements
and associations engaged in territorial protection and the promotion of sustainable economic
alternatives. These efforts, though often hindered by entrenched industrial interests, represent
significant attempts to balance economic development, environmental protection, and cultural
valorization.

From a regulatory standpoint, the Tuscan Regional Environmental Protection Agency (ARPAT) has
developed advanced monitoring tools to mitigate environmental impacts. Through its Special
Quarry Project, the agency monitors water quality and waste management, identifies sources of
marmettola pollution, and promotes improved collection and drainage systems (ARPAT, 2018a;
2018b). Remote monitoring using drones and satellite imagery enables real-time observation of
quarry expansion and landscape changes, supporting planning and enforcement (ARPAT, 2018c).
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Collaborations with universities, such as the University of Florence, facilitate research on
marmettola, environmental restoration, and sustainable quarrying practices (ARPAT, 2024).

Beyond these measures, a variety of environmental movements and associations have emerged
over the years, transforming Massa-Carrara into a center of ecological resistance. Among these,
Salviamo le Apuane, with around 12,000 members, is committed to protecting the biodiversity and
cultural heritage of the mountains through protests, petitions, and political campaigns advocating
quarry closures and promoting sustainable alternatives such as ecotourism, agriculture, and
artisanal production (Sharma, 2024). In parallel, Legambiente and a network of local organizations
conduct awareness campaigns, educational excursions, and legal actions, calling for greater
transparency in concessions and community control over shared resources such as water
(Braucher, Mazzieri, 2025).

A central role in coordinating these efforts is played by the Ecomuseo delle Alpi Apuane, which acts
as a Local Landscape Observatory, bringing together municipalities, associations, and local
committees to safeguard local identity and implement projects offering alternatives to the
extraction-driven economy. Supported by research from the University of Florence and the
“Sismondi” Laboratory, the Ecomuseo maps inactive heritage—such as abandoned lands, rural
buildings, trails, forests, pastures, and disused quarries—and reintegrates these assets into
productive and cultural circuits, forming the core of a self-sustaining development plan for the
territory (Baroni, Bolognesi, 2018).

Thanks to this active civic engagement, the region hosts numerous experimental and proposed
initiatives aimed at reducing economic dependence on quarries while fostering sustainable
development. These include the conversion of abandoned quarries into ecotourism destinations,
open-air museums, climbing parks, and spaces for cultural and educational activities. Efforts also
focus on promoting local craftsmanship and artisanal marble production, strengthening short
supply chains to preserve traditional know-how, revitalizing small towns and villages, and
reorganizing the functions of historic centers. Agricultural and pastoral activities are being
enhanced and integrated with local food processing (mills, dairies, breweries, olive oil production),
while energy production is envisioned through decentralized renewable sources, solar, small-scale
hydro, biomass, and geothermal systems, tailored to local conditions and designed to minimize
environmental impact (Baroni, Bolognesi, 2018).

However, widespread adoption of sustainable practices faces significant challenges. Fragmented
governance, conflicting interests between industrial operators and local communities, and limited
financial resources slow implementation. One notable example is the 2014 plan led by Anna
Marson, former regional councillor of Tuscany, which aimed to introduce stricter regulations: the
initiative, driven by local activism and supported by scientific evidence, sought to prevent the
opening of new quarries, limit the expansion of existing ones, and block excavation in protected
areas above 1,200 meters: opposition from the powerful marble lobby rendered implementation
impossible (Sharma, 2024).
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In conclusion, the Apuan Alps exemplify the tension between economic dependence on extraction
and the need to protect environmental and cultural heritage. Although regulatory frameworks and
community initiatives exist, long-term sustainability will depend on integrating environmental
protection, cultural valorization, artisanal economy, and sustainable tourism (Baroni, Bolognesi,
2018). Continuous engagement from environmental associations, local authorities, and citizens is
crucial for an integrated and preventive management model (ARPAT, 2018d).
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3. The lllegal Mining ‘Galamsey’ Situation - A Case Study of the Ghanaian Context
3.1 Background

Ghana is a country located in the Western part of Sub-Saharan Africa, known for its rich mineral,
agricultural resources and currently one of the biggest producers of gold in Africa and the world.
Findings in a report by Addy and Adhikari (2021) revealed that the extraction of Gold dated as far
back as the 15th century and contributed significantly to Ghana’s economy which began on a
smaller scale hence the name, ‘small-scale mining’. This is a major source of employment, income
and livelihood for many low-income Ghanaian households contributing about 30% of Ghana’s total
gold output.

A case study on the Galamsey Saga by Ainoo and Ozor (2024) and Crawford et al. (2015) suggest
that the boom in gold prices since the 2000s made the small-scale gold mining business lucrative
resulting in the proliferation of foreign nationals (especially Chinese miners) which hitherto was
reserved for Ghanaians. This was considered illegal hence the name ‘illegal small-scale mining’
popularly called ‘Galamsey’. Galamsey refers to illegal artisanal and small-scale gold mining (ASGM)
activities in Ghana. It has become a widespread phenomenon, especially in mineral-rich regions
like Ashanti, Western, and Eastern Ghana (Ababio and Bonsu, 2018).

Danyo and Osei-Bonsu (2016) posited that these illegal mining activities have left devastating
effects on the mining and surrounding communities in Ghana characterized with environmental
degradation, land and water resource depletion, health hazards for miners and community folks,
social and economic impacts, food insecurity among others. This case study explores the effects of
galamsey operations across different regions, the main actors of the operations and the
multisectoral approach in curbing the menace.

3.2 Major actors of Galamsey in Ghana

The illegal mining business can be likened to a cartel of several actors. Botchwey and Crawford
(2019), found that key actors in illegal mining in Ghana are foreign miners and investors, local
collaborators, security forces and public officials and artisanal miners. Chinese Nationals and West
African neighbours are major foreign miners. The nature of mining requires using heavy machines
such as excavators and bulldozers, and chanfans which are heavily financed by foreign nationals
and facilitated through politically willed and high-profile individuals in the country. Also, citizens
from neighbouring West African countries have joined the mining business due to the porous
nature of Ghana’s borders

A report by Asori et al. (2023), intimated that the active involvement of powerful Ghanaian Local
‘sponsors’, traditional rulers and land owners has made the fight much more difficult than it
already was. These high-profile individuals are largely politicians, heads of institutions among
others at the helm of land negotiations and funding the equipment used in the galamsey
operations. Additionally, traditional rules in mining communities who are custodians of the land
also give out these lands without due diligence or cursory supervision of its use.

The use of security agencies and taskforces over the years have not yielded expected outcomes
due to their reluctance or interference from locals and vigilante groups. These officers are also left
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at the mercy of armed illegal miners at the site in some cases. Finally, the operation has a lot of
youth in the mining communities as a source of employment makes it a dicey issue in an attempt
to curb the practise (Kumah, 2022).

3.3 The effects of illegal mining in Ghana

Ghana is currently facing the full brunt of the effects of illegal mining as evidenced through the
environmental, socio-economic and health, political and security impacts. Galamsey operations
have caused a glaring and significant ecological damage including widespread deforestation, soil
degradation, and water pollution across affected communities.

3.3.1 Ecological damage

An ecological study of galamsey sites by Ofori et al. (2024), revealed that water bodies like rivers
and streams are now hubs of heavily polluted sediments and toxic chemicals (mercury and
cyanide), used in gold extraction, have contributed to the loss of aquatic biodiversity.
Consequently, large tracts of land have been rendered infertile, impacting agriculture and food
security because pits left behind are uncovered and degrade soil quality thus affecting agricultural
produce in these communities. Communities in the Amansie West and Wassa Amenfi West
Districts, where inhabitants are mostly cocoa farmers, bear the brunt of declining crop yields due
to land degradation from galamsey (Boateng, 2014).

This corroborates the results of a case study that focused on land cover changes in some selected
Districts within the country by Osei Ababio and Bonsu (2018), which clearly showed drastic
changes to our land cover over the past two decades with most of the changes occurring in the
past few years due to illegal mining. Also, the exponential growth in galamsey activities yearly has
increased the total area covering with approximately one-third of the total area observed as
human settlements.

3.3.2 Socio-economic challenges

In spite of the lucrative nature of the mining industry, it can be life threatening as miners dig deep
underground in search for this precious ornament. Several miners have met their untimely deaths
due to caving in of pits, exchange of arms among other hazards, affecting families that depend on
such individuals for survival. The living conditions in these areas are also high to make matters
worse and has ripple effects on the productivity of the nation considering the masses of youth
engaged in their activities (Afriyie et al., 2023)

There is a water crisis that awaits the nation as recent reports from the Ghana Water Company
Limited (GWCL), the sole company responsible for the management and distribution of large
volumes of water to the entire nation (Kumah, 2021 and Yalley et al., 2022). Recently, the company
bemoaned the effects and rising cost of water treatment as about ninety percent of the
instruments used in treating water have broken down beyond repair and there are no funds to
replace them (Faseyi et al., 2022). This has led to a 30% reduction of water supply in the Central
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region (lower than usual) especially due to severe pollution of the River Pra, by the activities of
illegal mining as reported by Ozor and Ainoo (2024).

Lastly, illegal mining is recognized as a national security threat to Ghana due to economic losses
from gold smuggling and environmental degradation. Chiefs and local leaders have sometimes
been implicated in supporting or facilitating these activities through land rights, complicating
governance and law enforcement (Dwomoh, 2023). Political dynamics also influence the
persistence of galamsey, with concerns about political party involvement or lack of effective policy
enforcement.

3.3.3 Health challenges

To make matters worse, illegal mining has repercussions on the health of miners, communities and
poses significant health hazards. For instance, miners suffer considerable occupational health risks
due to their exposure to hazardous compounds such as mercury and cyanide used in gold
extraction resulting in a variety of health problems (Baddianaah et al., 2022). The informal nature
of illegal mining raises concerns of job uncertainties and harsh working conditions often raising
mental health concerns among miners which is a prevalent condition (Ofei-Aboagye et al., 2004).
Local populations around galamsey sites face

Water pollution, an aftermath of illegal mining activities, has affected aquatic ecosystems in mining
areas and adjoining communities that depend on these resources for their survival. (Ayamba et al.,
2017). Research findings by Donkor (2015) and Osman et al. (2022) revealed a sharp increase of
health hazards across mining and surrounding communities, with reports of mercury poisoning
seen in miners and residents, including deformities in babies born to women exposed to heavy
metals during pregnancy.

3.4 Mitigation and Suggested Solutions

The fight against galamsey has centred around legislation, and often proffered knee jerked
reactions yielding only short-term results which has not tackled the issues.

3.4.1. Integrated approach

Addy and Adhikari, (2021) recommended the need for comprehensive research into the practice to
aid in advocating for integrated approaches like combining remote sensing and geospatial
technologies for monitoring galamsey locations and impacts. Furthermore, there is a need to
implement clean mining technologies and public health campaigns to reduce environmental
destruction and health risks.

3.4.2 Education and enforcement

There is a strong call for holistic interventions including environmental conservation, occupational
safety regulations, and community education to effectively address the menace (World Bank, 2013
and Crawford et al., 2019). The multifaceted nature of illegal mining has made the fight herculean
considering factors including corruption of government officials and community leaders,
heavy-handed crackdowns by the security forces, weak judicial infrastructure and the complicit
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local populations who benefit directly from illegal mining activities (Boafo, Paalo and Senyo, 2019).
Consequently, there are heightened calls for stricter enforcement of mining laws amidst the
presence of legislative instruments on mining in the country.

3.4.3 Civil Society Organizations (CSOs)

The role of CSOs in curbing the proliferation of foreign nationals in illegal mining and ameliorating
the negative effects on communities cannot be overemphasized. Hither to this, the fight of illegal
mining rested heavily on the government which has not yielded much results as expected as cited
in an online article on GhanaWeb in February, 2020. In recent times, CSOs have stood up against
this fight as mediators between government and stakeholders, and mounting pressure on the
same to take the necessary action. Among these CSOs are the Media Coalition against Galamsey,
Civil and Local Government Service Association of Ghana (CLOSSAG), Partners of Nature,
Tropenbos among others (Addy and Adhikari, 2021).

In spite of these efforts, there is still a lot to be done by CSOs who serve as watchdogs and keep
the government and stakeholders on their toes to overcome the menace. Yalley et al., (2021), and
Asori et al., (2023) opined that there is the need to raise awareness of illegal mining in
communities, sustained dialogue between the government of the day and international
community and the creation of attractive alternative employment opportunities for unemployed
youth in rural areas, and not forgetting the provision of safe havens of victims who are physically or
mentally abused from mining activities. Fayesi et al. (2022), added that the government,
international community, and donor partners should rally behind the activities of these CSOs to
strengthen them to work efficiently and effectively.
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4 Comparative Analysis
4.1 Comparison Between the Two Contexts

Carrara in Italy and galamsey in Ghana present a striking comparative study of resource extraction
in divergent contexts, one formal and legal, the other informal and illegal, yet both yield similar
local outcomes. The cases reveal a paradox of resource wealth bringing limited local benefit
alongside significant environmental and social costs. In Carrara, the marble industry is a
multimillion-euro enterprise, yet much of its profit flows to outside investors and multinational
firms rather than the local community. Similarly, in Ghana’s gold mining communities, the riches
extracted through galamsey do not translate into broad development. Galamsey operations are
profit-driven but illicit, and proceeds often go to a few operators and corrupt networks rather than
improving local livelihoods or state revenues (Darkwa 2024). Both contexts exemplify how local
populations can be left impoverished and marginalised even as valuable resources are extracted
from their lands.

A key difference lies in governance and oversight. Carrara’s marble quarrying, while legal, suffers
from weak enforcement of regulations and opague management. Historic concessions and
loopholes allow private quarry owners to pay minimal fees, and instances of tax evasion by
companies have been documented, meaning the city of Carrara “doubly loses out” on revenue
(Sharma 2025). In contrast, galamsey operates outside the law, flourishing in a context of
regulatory failure. Corruption and limited state capacity in Ghana enable illegal mines to continue;
local officials and security forces have at times been complicit, undermining crackdowns (Darkwa
2024). Thus, both the cases see governance challenges that prevent equitable resource
management. In Carrara, a few companies dominate the industry and sidestep full accountability,
whereas in Ghana a lack of formal oversight creates a vacuum filled by opportunistic actors. The
result in both cases is that local communities gain little, reinforcing what many view as a “curse”
attached to these natural riches (Sharma 2025; Nutsugah 2024).

The environmental and health impacts associated with the two contexts are severe and show
considerable parallels. Marble quarrying in Carrara has dramatically altered the landscape of the
Apuan Alps, with open-pit mines scarring a UNESCO-recognised biodiversity hotspot. The
quarrying processes generate vast amounts of marble dust and waste runoff that pollute
waterways (Sharma 2025). Ecosystems and wildlife have been disrupted by habitat destruction,
and the visual landscape has been permanently transformed. Likewise, Ghana’s galamsey has
unleashed extensive environmental degradation. lllegal gold mining sites clear forests and
farmlands, leading to deforestation and soil erosion, and the use of toxic chemicals, notably
mercury and cyanide for gold processing, has contaminated rivers and streams (Darkwa 2024;
Nutsugah 2024). In both cases, water pollution undermines access to clean water for communities
and threatens aquatic life.

Health and safety repercussions further underscore the socio-economic impact. In Carrara’s formal
quarries, modern machinery has reduced the workforce, but the remaining workers face significant
occupational hazards. Fatal accidents have occurred from rockfalls and heavy machinery, and
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long-term workers are exposed to airborne silica dust, resulting in diseases like silicosis and lung
cancer (Sharma 2025). Nearby residents may also experience air and water quality issues from
quarry dust. In the galamsey fields of Ghana, miners toil with little to no safety measures. The
collapse of unsupported mine pits and incidents of drowning in mining trenches have been
reported, contributing to injury and mortality rates in these communities. Additionally, chronic
mercury exposure from primitive ore processing methods causes serious health problems,
including neurological damage, for miners and residents who rely on contaminated fish and water
(Nutsugah 2024). Thus, in both cases, resource extraction is linked to profound health risks and
human insecurity at the local level.

Socio-economically, both Carrara and galamsey communities experience a lack of sustainable
development and the decay of traditional livelihoods. In Carrara, the marble industry’s
mechanisation and externalisation have drastically reduced local employment, meaning that the
promised prosperity of the marble trade has largely bypassed ordinary citizens and contributed to
out-migration (Sharma 2025). Meanwhile, alternative economic activities in the region have been
neglected or made less viable by the dominance of quarrying and the environmental damage it
brings. Similarly, in Ghana, the rise of galamsey has directly displaced traditional livelihoods.
Farming and fishing, once the backbone of rural economies, are in decline where mining takes
over. Vast areas of arable land have been rendered infertile or dangerous due to soil contamination
and land degradation, undermining food security in mining-affected districts (Darkwa 2024). Those
who do participate in galamsey may earn short-term income, but it is often unstable and comes at
the cost of long-term community well-being. In both cases, we observe a “boom and bust”
dynamic where local society bears the externalities of extraction without enjoying commensurate
economic gains.

4.2 Interpretative Analysis

The comparison of Carrara’s marble extraction with Ghana’s galamsey highlights a broader
interpretative theme: the resource curse and its manifestations at different scales. The resource
curse is the paradox wherein regions or countries rich in natural resources often experience
stagnation or harm rather than prosperity (Darkwa, 2024). Both contexts exemplify this paradox.
Carrara’s marble has historical renown and high market value, and Ghana’s gold has long been a
pillar of the national economy, yet in these examples the abundance of valuable resources
correlates with underdevelopment, inequality, and social conflict locally. In Carrara, despite being
the source of marble that adorns luxury homes and global monuments, the local community
struggles with poverty and feels a loss of control over its heritage. This reflects a form of
“localized” resource curse where the benefits of extraction accrue to outsiders while the host
community faces economic decline and environmental ruin (Sharma, 2025). In Ghana, galamsey
has become almost synonymous with the resource curse: the country’s gold rush enriches a
shadow economy and some corrupt officials, but leaves many mining areas impoverished,
polluted, and rife with social problems (Darkwa, 2024). Instead of translating mineral wealth into
broad development, illegal mining has diverted labor from farming, degraded critical ecosystems,
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and fomented frustration and unrest among locals who witness their land and water being
destroyed for scant reward.

Several interlinked factors emerge from the analysis of why these outcomes occur in such different
settings. Governance and institutional quality are central to both cases. Carrara’s situation shows
that even in a regulated context, if governance is captured by private interests or antiquated legal
frameworks, resource management can fail to deliver public benefit. The marble quarries are
technically regulated, but enforcement of environmental protection and equitable revenue
distribution has been weak. Authorities have struggled to update concessions and tax regimes that
favor quarry owners; for instance, some companies operate under centuries-old rights that exempt
them from paying royalties, and under-reporting of extraction volumes to evade taxes has been
reported (Sharma, 2025). In Ghana’s case, governance challenges are more acute: the illegality of
galamsey itself stems from regulatory failure. Corruption within political and security institutions
means environmental laws and mining regulations are not effectively upheld (Darkwa, 2024). This
lack of rule of law allows galamsey to proliferate, indicating that without sound governance,
resource riches can fuel informal economies and corruption rather than development. In both
contexts, deficient governance structures facilitate a scenario where natural wealth is extracted in
a predatory manner, with profits privatized and costs socialized.

Another key factor is the lack of economic diversification and alternative livelihoods, which ties
these cases to the resource curse cycle. In Carrara, the long-term focus on marble has arguably
crowded out or hindered other sustainable economic activities in the region. The local activist
movement “Save the Apuan Alps” argues for developing ecotourism, agriculture, and artisanal
industries as alternatives, noting that marble mining has undermined the very environmental and
cultural assets that could support such sectors (Sharma, 2025). This highlights how a
single-resource economy can become a trap: once the resource is depleted or its extraction
becomes untenable, the community may find itself without viable replacements. Ghana’s galamsey
demonstrates this trap vividly. Rural communities involved in illegal mining often do so because
traditional farming yields diminishing returns, especially as land is degraded by mining. Yet, as
more people abandon farming for quick gains in gold mining, agricultural output falls and food
insecurity rises, leaving the population more dependent on the volatile mining income (Darkwa,
2024). Furthermore, as cocoa farms and fisheries decline, youth have few career paths outside the
dangerous mining pits, perpetuating a vicious cycle of dependency on gold. In effect, both Carrara
and galamsey towns show signs of the “mono-economy” problem: wealth is narrowly based on
one extractive activity, which displaces other forms of livelihood and creates vulnerability once
negative externalities accumulate or global demand shifts.

The socio-economic consequences in both contexts reinforce the interpretation that unmanaged
resource exploitation can exacerbate inequality and social strain. In Carrara, most benefits of the
marble trade accrue to a small group of quarry owners and international investors, while ordinary
residents see little improvement in public services or income, a classic inequitable outcome leading
to local resentment (Sharma, 2025). There is also a cultural dimension: the community’s identity,
once proudly tied to marble, is now fractured as many see the industry as a destructive force
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threatening their mountains and heritage. In Ghana, inequality emerges in who gains and who
loses from galamsey. While a minority profit from the gold, the majority endure the aftermath:
polluted water, health hazards, and meagre economic returns. Social cohesion is tested as conflicts
have arisen, for example, between miners and farmers over land, or between communities and
authorities over enforcement (Darkwa, 2024). Both cases illustrate that when local people do not
equitably share in resource wealth, social discontent and disillusionment increase. This can
manifest as activism and demands for change, such as Carrara’s movements to halt quarrying, or,
in Ghana, community support for government interventions against illegal mining.
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5. Conclusion

In summary, the interpretative analysis of Carrara’s marble mining and Ghana’s galamsey reveals
convergent patterns of the resource curse and unsustainable development, despite striking
differences in legality, scale, and institutional context. Both cases show how natural resource
wealth becomes a burden rather than a catalyst for progress when governance systems fail to
distribute benefits fairly or safeguard the environment. The absence of robust local economic
diversification deepens this vulnerability: alternative livelihoods are eroded, communities become
dependent on activities that ultimately undermine their own social and ecological foundations,
and long-term resilience is compromised. Environmental degradation and health risks are not
peripheral consequences but central drivers of socio-economic decline, destabilising the very
resources upon which sustainable futures depend.

The comparison also demonstrates that legality alone is insufficient to ensure positive outcomes.
Carrara’s formally regulated industry and Ghana’s illegal galamsey both illustrate how weak
oversight, opaque management, and the capture of benefits by narrow interests can leave
communities marginalised even in the midst of valuable resource extraction. What determines
outcomes is not the legal status of mining but the quality of governance, transparency, and
investment in local well-being. Addressing these challenges requires context-specific reforms: more
effective regulation, accountability, and equitable revenue mechanisms in Carrara; strong
enforcement paired with viable economic alternatives in Ghana.

Ultimately, the comparative insight is clear: without inclusive and sustainable resource governance,
natural wealth risks becoming a social, economic, and environmental liability. Recognising this
paradox is a necessary step toward designing policies that transform resource endowments from
engines of extraction into engines of collective development.
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ABSTRACT

Governments often promote high-end tourism as a sustainable economic strategy, claiming it
brings “high value with low impact”. This paper tries to challenge that claim by examining luxury
tourism in Kenya and Tanzania. We aim to determine if this model can truly benefit local people
and the environment, or if it mainly serves to reinforce existing inequalities for the mere logic of
profit.

Our method uses a critical and comparative approach. We review academic research and reports,
analysing the economic, environmental and social problems tied to luxury tourism. We compare
different case studies: situations in Kenya and Tanzania with the overtourism crisis on the Amalfi
Coast in Italy. The comparison is a useful and efficient way to reveal how the model plays out
differently in the Global South versus the Global North.

In East Africa the model suffers from massive revenue leakage, meaning most profits leave the
country. Environmentally, the high carbon footprint from luxury travel is significant, and policies
like “Fortress Conservation” (protecting nature by excluding people) lead to serious social
problems. Moreover, the ongoing conflict with the Maasai community over land rights is a clear
example of how this system causes displacement and injustice.

In contrast, the case of the Amalfi Coast demonstrates a different mechanism of exclusion. While
there is on the land a direct displacement, the problem here is the uncontrolled overtourism that,
as a consequence, leads to economic displacement through increasing rents and housing
conversion into Airbnb, pushing residents out and damaging local heritage.

Lastly, this paper concludes that the ‘“high-value, low-impact” claim is often a form of
greenwashing. The analysis confirms a common rule: the luxury tourism system favours the
wealthy visitors over the permanent resident, regardless of the country’s level of development.
Achieving real sustainable tourism is really difficult and requires a fundamental shift, one that
prioritizes local community ownership, fair revenue and strict regulation to control visitor impact

and presence.
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1- INTRODUCTION

The global pursuit of high-end tourism has gained significant appeal, particularly to governments
in search of ‘“high-value, low-impact” revenue streams as an economic development strategy.
Images of East-Africa - depicting lions, zebras, and vast, seemingly untouched nature in contrast
with exclusive resorts and private safari jeeps — serve as clear example for this elite form of travel.
This sector, anchored by safari tourism, traces its roots back to the colonial era, such as the
establishment of Virunga National Park in 1925, which behind a fagade of regulating hunting and
protecting habitats, enforced exclusion and the abandonment of traditional local custom. Today,
luxury tourism represents a major economic force, contributing nearly 12 billion euros in direct
revenue and up to 10% of the GDP in countries like Kenya and Tanzania.

Yet, this model is under growing scrutiny for its fundamental incompatibility. There is a gap
between the promoted ideal of ecological preservation and the reality of profit concentration, that
forms the critical territory of the issue. Analysis throughout the paper highlights how luxury
tourism frequently fails to deliver substantial benefits to local communities and may, ultimately,
create the exact opposite effect: cause net harm. The economic benefits are structurally
imbalanced, favouring foreign investors and large international operators, while, on the other hand,

limited access to land and capital prevent local black Africans from benefiting.

1.1 PURPOSE STATEMENT

The purpose of this paper is to critically address the sustainability and the equity of luxury tourism
in Kenya and Tanzania by examining its economic, environmental and socio-cultural impacts. The
paper aims to determine whether luxury tourism can evolve into an inclusive and environmentally
responsible model that benefits local communities and ecosystems, or whether it ultimately
reinforces inequality by privileging foreign investors and wealthy visitors at the expense of local

populations and fragile environments.
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1.2 SCOPE AND LIMITATIONS

This paper examines luxury tourism in Kenya and Tanzania through an interdisciplinary lens,
focusing on its economic, environmental and socio-cultural impacts on local communities and
ecosystems. The analysis will investigate how safari lodges and high-end resorts shape patterns of
resource use, wildlife conservation practices and profit distribution, with particular attention to
questions of inclusiveness, equity and community participation. To contextualize the African
cases, the paper will incorporate comparative references to the Amalfi Coast as a parallel example
of high-end tourism.

Our main limitation is that we did not conduct primary research (such as fieldwork or interviews).

1.3 THE METHODOLOGICAL APPROACH

This paper adopts a qualitative, critical and interdisciplinary approach to analyse the luxury
tourism model. We primarily rely on a review and analysis of existing literature and secondary
data.
Our analysis is built on key concepts from Post-Colonial Studies and Political Ecology, and this
helps us to focus more on fairness, exclusion and inequalities. We examine the impacts of luxury
tourism across three interconnected areas:

1. Economic: we look at the revenue leakage and why local communities struggle to benefit.

2. Environmental: we analyse the carbon footprint and the negative effects of practices like

“Fortress Conservation”.
3. Socio-Cultural: we examine community displacement (like the Maasai case), and the

decline in local quality of life.

We use a comparative case study to test if the problems of luxury tourism are global or specific.

e Primary cases (Kenya and Tanzania): These two East African nations are our main focus

because they heavily rely on high-end safaris and show clear social and ecological conflicts
over land. We synthesize findings from academic journals, NGO reports and investigative

journalism to analyse these cases.
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e Comparative case (Amalfi Coast): We use this European location as a comparative

example. While it also deals with high-end tourism, the conflict here is driven by economic
displacement (for example rising rents and Airbnb) and infrastructure strain, not coercive
exclusion based on colonial history.
By comparing these cases, we aim to show that, despite huge differences between the Global South
and the Global North, high-end tourism often follows the same pattern: it privileges the wealthy

tourist over the permanent resident, though the mechanism of exclusion is different in each place.

2- LUXURY TOURISM IN TANZANIA AND KENYA

Lions, zebras, gazelles, and then swimming pools, expensive hotels, enchanting beaches, palm
trees (lots of them), colourful food, khaki suits, and jeep cars. Images that appear on social media
as we scroll, seemingly serving as metonyms, using one part to describe the whole. Africa, seen
through the eyes of the wealthiest tourists, seems far removed from the more common images of
war, famine, poverty, and coups. Two countries in particular have become symbols of this elite
tourism: Kenya and Tanzania.

Luxury tourism aims to attract high-budget tourists by encouraging them to stay in luxury resorts
and lodges or visit exclusive attractions. It's a strategy widely adopted by governments around the
world, including in African countries.! Safaris are one of the main reflections of luxury tourism
(costing about US$ 2.000-6.000 a person or even more), but they are not a recent invention. While
this brief study aims to cover the last twenty years of this phenomenon, a brief historical overview
is in order: their history dates back to the 1920s, when in 1925 the Belgians created Virunga
National Park, in what is now the Democratic Republic of the Congo. It was Africa’s first national
park and was created with a dual purpose: to regulate hunting (since Europeans brought home a

lot of trophies in that period) and, at the same time, to protect the natural habitat. Behind the

Thttps://phys.org/news/2025-10-luxury-tourism-risky-strategy-
african.html#:~:text=It's%200ften%20labeled%20as%20a.intense%20than%20economy%?20class%20tra
vel.
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“green” facade, however, there was colonialism: local communities were often excluded, forced

to abandon their lands and traditional customs.?

Safari tourism now represents a major economic sector: nearly €12 billion in direct revenue and
10% of GDP in countries like Kenya and Tanzania. Yet profits remain highly concentrated,
especially among large foreign-owned operators. .> The promoted idea is "high-value, low-impact"
(high economic value with low environmental impact). However, recent research and field cases
highlight that this model presents many weaknesses, particularly in terms of the environment and
local rights. For example, a study by the University of Manchester notes that luxury tourism in
Africa "often fails to deliver significant benefits to local communities and can cause more harm

than good."*

Only 15% of safari businesses in Africa are owned by black Africans, and historical
barriers such as limited access to land, lack of start-up capital, and systemic discrimination
continue to weigh heavily?.

Having said this, the tourism sector — and luxury tourism — presents critical challenges:
environmental, economic, social, and cultural impacts, exacerbated by the rise of mass tourism.°
Focusing on Kenya for now, in 2019, tourism contributed 8.2% of GDP and generated 1.6 million
jobs, making Kenya the third largest tourism-based economy in sub-Saharan Africa.” Kenya,
located in East Africa, has many and varied tourist attractions: natural landscapes, wildlife in
pristine habitats, beautiful coastal beaches, and a rich cultural diversity resulting from 45 ethnic

communities.® Kenya's main tourism products are: safaris (based on wildlife and nature), coastal

2https://www.goodmorningitalia.it/blog/africa-nera-e-safari-bianchi-dal-colonialismo-al-turismo-

sostenibile-e-le-sfide-ancora-aperte.

Shttps://www.goodmorningitalia.it/blog/africa-nera-e-safari-bianchi-dal-colonialismo-al-turismo-

sostenibile-e-le-sfide-ancora-aperte.

“https://www.reuters.com/world/africa/luxury-tourism-africa-often-fails-benefit-locals-new-research-
shows-2025-08-19/.
Shttps://www.goodmorningitalia.it/blog/africa-nera-e-safari-bianchi-dal-colonialismo-al-turismo-
sostenibile-e-le-sfide-ancora-aperte.

8Giindiiz, E. and Agayi, C.O. (2021). An Assessment of the State and Impact of Tourism Activities in Kenya, Kent
Akademisi, Volume, 14 (45), Issue 1, 174-185.

"Giindiiz, E. and Agayi, C.0. (2021). An Assessment of the State and Impact of Tourism Activities in Kenya, Kent
Akademisi, Volume, 14 (45), Issue 1, 174-185.

8Giindiiz, E. and Agayi, C.0O. (2021). An Assessment of the State and Impact of Tourism Activities in Kenya, Kent
Akademisi, Volume, 14 (45), Issue 1, 174-185.
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tourism (beaches and local culture), and business/conference tourism.? According to the study "An
Assessment of the State and Impact of Tourism Activities in Kenya" (2021) by Elif Giindiiz and
Collins Ouma Agayj, some challenges facing Kenyan tourism include: excessive dependence on
the international market; the seasonal nature of some tourism activities; safety and security
concerns; sustainability challenges and insufficient tourism infrastructure; and poor innovation and
marketing. The authors also note that the COVID-19 pandemic has caused a decline in tourism
revenue of approximately 60%, with the international market particularly affected (81.3%
cancellations), followed by the domestic and regional markets. Past global events, such as the 2008

financial crisis and terrorist threats, have also impacted tourist arrivals and the sector's revenue. !

2.1 STRUCTURAL FLAWS: CARBON COSTS AND REVENUE LEAKEAGE

Sustainability is also a sensitive issue. Luxury tourism is often labeled as a "high-value, low-
impact" approach, but it actually has a high environmental cost: for starters, luxury tourists are
more likely to use private jets, which generate more carbon emissions than economy class travel.
Further, luxury tourists are more likely to use private jets, which generate more carbon emissions
than economy class travel.!! Still speaking of Kenya, nature and wildlife are key attractions, but
growing tourism can exceed the carrying capacity of ecosystems, causing environmental
degradation, deforestation, pollution, and damage to natural habitats. The growth of coastal
tourism has also brought problems in this regard, causing pollution, and overexploitation of marine
resources, such as coral reefs, beaches, and lagoons. From a cultural, as well as economic and
environmental, perspective, local communities (such as the Maasai) are sometimes evicted to
create conservation areas, with inadequate compensation, generating human-wildlife conflict and
social tensions. Several articles have been written about this specific case, including one in the

Africanist magazine "Nigrizia," founded in the 19th century to report on Africa and still active

Giindiiz, E. and Agayi, C.O. (2021). An Assessment of the State and Impact of Tourism Activities in Kenya, Kent
Akademisi, Volume, 14 (45), Issue 1, 174-185.

0Giindiiz, E. and Agayi, C.O. (2021). An Assessment of the State and Impact of Tourism Activities in Kenya, Kent
Akademisi, Volume, 14 (45), Issue 1, 174-185.

"https:/phys.org/news/2025-10-luxury-tourism-risky-strategy-
african.html#:~:text=It's%200ften%20labeled%20as%20a,intense%20than%20economy%20class%20travel.
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today. The Maasai (or Maasai) are a people who live in the highlands of Kenya and Tanzania, on

the border between the two countries. For this reason, their current status is crucial to our research.

2.2 GREENWASHING AND FORTRESS CONSERVATION

Two of the major problems of luxury tourism in Africa are “tourist greenwashing” and “wilderness
ideology”, particularly visible in the case of safaris and hotels in Tanzania and Kenya. Tourism
greenwashing tends to present the products (and places, we might say) it sells as eco-friendly and
environmentally friendly without providing sufficient evidence to support these claims.!?
Specifically, according to the paper "Hotels Industry: The Role of Green Transparency and Green
Authenticity” by Mansour Alyahia and others:

"It involves the dissemination of an unfounded or misleading environmental image and
involves practices or actions that appear environmentally friendly but have an underlying

purpose of reducing costs and maximizing profits."!3

bEAN1Y

In our case study, the labels “eco-lodge,” “green safari,” or “carbon-neutral resort” thus end up
masking unbalanced economic and ecological dynamics, attracting environmentally sensitive
tourists (often including social media influencers who profess to be interested in this topic) and
legitimizing policies aimed at building private reserves, wildlife corridors, or high-end tourism
concessions. This last situation perfectly describes the wilderness ideology mentioned above. This
ideology, criticized as early as the 1990s by Indian historian and environmentalist Ramachandra
Guha (especially in "Radical American Environmentalism and Wilderness Preservation: A Third
World Critique (1989)"), concerns a Western vision of wilderness "without people," described by

him as a colonial myth used to justify the exclusion of indigenous peoples from their territories. '

It has to do with fortress conservation, a model based on the idea that biodiversity should be

2https://ecobnb.it/blog/2022/02/greenwashing-turismo/.

13Alyahia, M.; Azazz, AM.S.; Fayyad, S.; Elshaer, .A.; Mohammad, A.A.A. Greenwashing Behavior in Hotels
Industry: The Role of Green Transparency and Green Authenticity. Sustainability 2024, 16, 1050.
https://doi.org/10.3390/su16031050.

14 https://www.uky.edu/~rsand1/china2017/library/Guha.pdf.
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protected by creating protected areas where ecosystems function in isolation from human
interference. This, in turn, ties in with the colonial idea that African nature must be devoid of
humans to be authentic.

According to the authors Dominguez & Luoma (2020), peculiar characteristics of this phenomenon
include the exclusion of local populations from protected areas, rigorous surveillance of the zones
in question, and the potential use of coercion to enforce boundaries. Only certain activities are
considered "appropriate" within these areas: tourism (safaris), scientific research, and controlled

hunting. '

2.3 SOCIO-CULTURAL IMPACTS: THE MAASAI CONFLICT

This ideological framework is precisely what is happening to the Maasai community. From a
cultural, as well as economic and environmental, perspective, local communities (such as the
Maasai) are sometimes evicted to create conservation areas, with inadequate compensation,
generating human-wildlife conflict and social tensions. Several articles have been written about
this specific case, including one in the Africanist magazine "Nigrizia," founded in the 19th century
to report on Africa and still active today. The Maasai (or Maasai) are a people who live in the
highlands of Kenya and Tanzania, on the border between the two countries. For this reason, their
current status is crucial to our research.

According to Nigrizia, and others, more than 70,000 Maasai are at risk of being evicted from their
ancestral lands; the Tanzanian government, in particular, intends to convert 1,500 km? of the 4,000
km? of Maasai territory to create areas dedicated to hunting and luxury tourism.'® According to
another article, the numbers are higher: in the Ngorongoro Conservation Area (northern Tanzania),
authorities are planning the forced displacement of around 80,000 Maasai by 2027.!7 Maasai
communities, traditionally pastoralists, currently have access to only 4% of the protected area due
to restrictions (grazing limits, a ban on new housing, and a cap on the number of animals per

person). According to some researchers, the goal is to create an "imaginary, empty, wild, and intact

S L. Dominguez and C. Luoma, Decolonizing Conservation Policy: How Colonial Land and Conservation
Ideologies Persist and Perpetuate Indigenous Injustices at the Expense of the Environment, February 2020.

"8hitps://www.nigrizia.it/notizia/sfratto-ai-maasai-il-turismo-di-lusso-espelle-la-popolazione-locale.

https://irpimedia.irpi.eu/tanzania-espropriazione-terre-masai/.
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nature" to favor more economically profitable tourism reserves or hunting areas. There are also
serious allegations: according to the Maasai, the authorities distributed contaminated (lead-
containing) livestock feed, causing the deaths of many animals.'®

Those who oppose the eviction face violence: there are reports of arrests, use of force by rangers,
and human rights violations.!” Anyway on August 18, 2024, thousands of Maasai protested,
blocking a key road between Ngorongoro and the Serengeti, demanding the restoration of essential
services (schools, water, healthcare) and a halt to demolitions.?® The structural imbalance
manifests in tangible social friction. In Kenya, a local activist filed a lawsuit to block the opening
of a new Ritz-Carlton safari in the Maasai Mara, highlighting how exclusive developments restrict

access to land and water resources long utilized by pastoralist communities?'.

3. THE AMALFI COAST

The Amalfi Coast is a stretch of coastline in southern Italy overlooking the Tyrrhenian Sea and the
Gulf of Salerno, composed of 15 municipalities including Amalfi, Atrani, Cetara, Conca of Marini,
Furore, Praiano, Maiori, Ravello, S. Egidio del Monte Albino, Scala, Tramonti, Corbara, Minori,
Positano and Vietri sul Mare. During classic antiquity there was a constant presence of nobles who
built villas for holiday rest, and inhabitants of nearby cities who came to exploit agricultural and
wood resources. The Amalfi Coast was the protagonist of Mediterranean medieval history thanks
to the trading power of Amalfi since 839 A.D., the year of the proclamation of the Maritime
Republic. The Middle Ages opened the area to Mediterranean Eastern influences through trade
with Byzantine ports; later the region was enfeoffed by Italian patrician families, and the transition
from feudalism to municipalities was made possible by the inhabitants, who redeemed the Coast

at great cost.’> UNESCO includes the Amalfi Coast in the “Cultural Landscape” category,

18h‘[tps://irpimcdia.irpi.cu/tanzania—cspropriazionc—tcrrc—masai/ .
"®https://www.nigrizia.it/notizia/sfratto-ai-maasai-il-turismo-di-lusso-espelle-la-popolazione-locale.

2Ohttps://irpimedia.irpi.eu/tanzania-espropriazione-terre-masai/.
2 https://www.reuters.com/business/environment/kenyan-activist-tries-block-new-ritz-carlton-safari-lodge-opening-
2025-08-12/.

22 UNESCO AmalfiCoast, “History”, The Amalfi Coast, accessed 18 November 2025,
https://www.unescoamalficoast.it/the-amalfi-coast/history/?lang=en.
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recognising it as an outstanding Mediterranean landscape with exceptional cultural and natural
scenic values resulting from dramatic topography and historical evolution.?

Since 1997 Amalfi Coast has been included in the World Heritage UNESCO List thanks to its
unique identity. The 15 municipalities form a single territorial system, each with a particular
connotation: Atrani with the highest urban density, Maiori with the longest beach, Minori with the
Roman villa and pasta and lemon trade, Positano transformed from a fishermen village into an
international destination, and Vietri sul Mare renowned for pottery art. These elements together

constitute the heritage of the Amalfi Coast.

The region also contains sites of major natural importance. It is characterised by marked
orographic heterogeneity and distinctive microclimates that support a high concentration of species
of exceptional biogeographical value, including endemism and relict species. Some areas are
subject to multiple forms of environmental protection due to their significant ecological features
and the presence of species of high scientific interest, often preserved in contexts where human

activity is minimal.

3.1 OVERTOURISM, DISPLACEMENT AND ENVIRONMENTAL EROSION

Tourism is the most important sector of the local economy, alongside the export of the famous
limoncello. Tourism patterns on the Amalfi Coast are shifting in 2025. July and August are no
longer peak months, with visitor numbers down by 8—10% compared to last year, while September
and October have become the new high season. This decline is seen as a natural adjustment after
the post-pandemic boom and reflects broader trends in international tourism, including Northern
European visitors increasingly avoiding the peak summer months due to high temperatures.
A key issue is not overnight tourism but daily overcrowding caused by “hit-and-run” visitors
arriving from nearby destinations and cruise ports, which puts pressure on a fragile territory

without significantly benefiting the local economy.?*

ZUNESCO World Heritage Centre, “Costiera Amalfitana (No. 830)”, UNESCO World Heritage List, accessed 18
November 2025, https://whc.unesco.org/en/list/830/.

24Costa d’Amalfi, ecco i dati reali della stagione turistica 2025: flessione di presenze a luglio. Ci si attende di pit a
settembre ed ottobre - PiazzAffari.it
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Despite this rich natural and cultural heritage, the Amalfi Coast faces severe pressures from
overtourism. The coastal area suffers from enormous problems of overtourism, while the internal
part of the site, despite rich attractors, is little frequented. Minor elements such as rock paintings,
climbing sites, votive shrines, rural artefacts, caves and noble palaces are almost completely
ignored. Tourism leads many young people from agricultural families to abandon agriculture,
reducing cultivated surfaces with impacts on the landscape and on the socio-cultural values that
justified inclusion in the World Heritage List. Mass seaside tourism exceeds the carrying capacity
in high season, reduces the quality of bathing and discourages alternative tourism. The success of
tourism also negatively affects residents’ quality of life through increased rental prices, circulation
difficulties and overload on services, while local traditions risk being adapted to tourist demand.
Overtourism manifests through mass tourism, cruise ship arrivals, day-trippers, traffic congestion,
and the replacement of homes with Airbnbs (e.g., in Positano there is 1 B&B every 2.82 houses).
Tourist beds increased to 4,512 while residents decreased from 5,530 in 2002 to 4,653.
A further concern relates to waste accumulation, as improperly disposed rubbish can disperse
across terraces, footpaths and natural habitats. When animals ingest this waste, it can seriously
compromise their health, disrupt local ecological balances, and undermine the conservation value

of these sensitive environments.

3.2 CLIMATE VULNERABILITY AND REGULATORY RESPONSES

Climate change further exacerbates the fragility of the Amalfi Coast. Experts and local cultivators
report a marked increase in unpredictable and extreme weather events, including torrential, almost
tropical rainfall, which funnels down the steep ravines that characterise the landscape and
amplifies the risk of floods and landslides. In recent years, the region has experienced unseasonal
temperature fluctuations, early flowering, insufficient winter cold to eliminate parasites, and
episodes of rare snowfall, all of which threaten traditional agricultural cycles. The progressive
abandonment of lemon terraces, already accelerated by overtourism and the shift of younger
generations toward tourism-related employment, intensifies this vulnerability. Without regular
maintenance of the centuries-old dry-stone walls, many terraces face structural collapse, increasing

exposure to erosion and landslides. Geologists have warned that the coastline faces some of the
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highest landslide risks in the country: up to 88% in certain municipalities. Local authorities are
now seeking monitoring systems, including ground sensors and remote-controlled cameras, to
address the escalating threats linked to both climate change and declining agricultural
stewardship.?

Despite these challenges, the dry-stone terraces of the Amalfi Coast have been recognised for their
outstanding cultural and agricultural value. Cultivated with lemon groves, olive groves, and
vineyards, they form a World Heritage agricultural landscape. In 2025, the FAO Scientific
Committee designated this site in Italy as a Globally Important Agricultural Heritage System
(GIAHS).?¢

To safeguard this heritage, in 2024 the Amalfi administration presented an ambitious plan for
sustainable tourism: monitoring flows, transforming Molo Cassone into a maritime station, ZTL,
a “tourist etiquette,” a UNESCO deliberation to protect heritage, and strengthened municipal
powers to control extra-hotel activities and short-term rentals. Influencers and digital nomads play
a central role in overtourism through social media overexposure on TikTok and Instagram, pushing
travellers toward the same pastel-coloured villages, creating long queues, crowded buses, sold-out
ferries and rising prices. However, overtourism also stems from mass tourism, cruise ships, day-
trippers, transportation problems, Airbnbs replacing homes and the absence of a tourism
management plan, leaving the region vulnerable to congestion and declining quality of life.
Influencers intensify pressure by showing only “the good parts,” but overtourism extends far

beyond influencer content alone, affecting daily life.?’

25Squires, N., 2017. How climate change threatens famed Amalfi Coast. The Christian Science Monitor, 1 January.
Available at: https:/www.csmonitor.com/Environment/Inhabit/2017/0101/How-climate-change-threatens-famed-
Amalfi-Coast.

26 hitps://www.fao.org/newsroom/story/the-amalfi-lemon-and-its-layered-resilient-landscape/it

27Sachs, A., 2024. Influencers hyped the Amalfi Coast for years. Now it’s a ‘theme park.” The Washington Post (31
August). Available at: https://www.washingtonpost.com/travel/2024/08/3 1/italy-amalfi-coast-
influencers/?fbclid=IwY2xjawFBHRtleHRuA2FIbQIxMQABHYVTbUiYRgU0Zy0tO5¢x]LYI21RMUFmpQIPLrh
HnS5xRuJuM6_Zt603fztg aem_ PIMsqB9yfemsi-FaGnJgAQ.
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4- COMPARISON BETWEEN THE TWO CASES

Tourism, often touted as an engine of economic growth and cultural exchange, can yield profound
and severe hidden costs when left unmanaged or when it is shaped by unequal power structures.
The two cases presented, overtourism on Italy’s Amalfi Coast and luxury safari tourism in Kenya
and Tanzania, reveal different but interconnected faces of a global problem: when tourism
prioritises profit, spectacle, or exclusivity, it can erode the very social and ecological systems that

sustain it.

The Amalfi coast region is considered of major natural importance, and some areas have various
environmental protections that apply to the area however these protections are not sufficient. The
Amalfi Coast, a fisherman's village that transformed into an international destination, a UNESCO
World Heritage site and deemed a cultural landscape, is driven by mass and over tourism due to
social media influencers, Digital Nomads, cruise ships, and short-term rentals such as Air BnB’s.
This has overwhelmed the region’s capacity to absorb visitors. The influx of tourists disrupts the
local life of indigenous people due to congestion, inflated rents, the overload on basic services, the
degradation of natural landscapes and the abandonment of traditional agriculture in pursuit of
tourism-based employment. Climate change further intensifies these pressures, and the coast has
already experienced a marked increase in unpredicted and extreme weather events, which then
increases the risk of natural disasters. Other changes in the environment have also been noted for
example early flowering, unseasonable temperature fluctuations and insufficient winter cold
temperatures. Changes in weather and climate can in turn destabilise the terraced agricultural
systems that define the coast. Over tourism threatens environmental stability and the everyday
well-being of residents as well as the socio-economic stability of the region. Further mass tourism
increases the socio-economic discrepancy between people and largely contributes to the unequal

distribution of wealth.

In East Africa, the dynamics differ, but the impacts are similarly severe. In Kenya and Tanzania
symbols and pictures create the images of wealth and success which is in contrast to the images of
war and famine that is often published and shown when dealing with African countries. Luxury
safari tourism in Kenya and Tanzania is marketed as ‘“high-value, low-impact” as well as eco-

friendly, however these often mask extractive economic structures and colonial legacies. In Kenya
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Luxury Safari tourism is marketed to attract high budget foreign tourists and serves as a display of
wealth and success. This strategy is widely accepted by Governments across the globe. The
marketing attracts foreign investment while masking the poverty and exclusion often experienced
by the local people. Luxury Safari tourism is a major part of the economic sector and foreign
owned companies attract large profits while local communities, especially the Maasai, remain
disadvantaged. Safari tourism contributes greatly to the unequal distribution of wealth.
Development of Luxury Safari’s and parks have led to the local communities being excluded and
often the local communities had to abandon their traditional lands, or they are evicted from their
lands. One such group is the Maasai who is then burdened with the costs of tourism through land
dispossession, restricted access to ancestral territories, and even human rights violations. Luxury
tourism comes with a cost to the natural environment, for example the carrying capacity of the

land can be affected, pollution increases and resources are depleted at a higher rate.

In Tanzania we find a similar situation to that in Kenya, where people are being displaced and
often suffer human rights violations due to Luxury tourism an example can be found in the
conflicting reports on the conversion of Maasai territories to Luxury tourism attractions which has
as its goal the creation of "imaginary, empty and intact nature” in favour of luxury tourism. Luxury
tourism comes with problems such as “tourism greenwashing” and wilderness ideology which can
be seen in Kenya and Tanzania. The Conservation models are based on a Western “wilderness
without people” ideology which reinforces the exclusion of indigenous populations, even as

greenwashing tactics promote an illusion of sustainability.

Despite their regional differences, both contexts illustrate the dark side of tourism and show how
tourism can create unequal benefits, disproportionate harms and can cause human and people’s
rights violations. The Amalfi Coast is an example of how uncontrolled visitor numbers can erode
heritage and natural landscapes and displace local livelihoods and disrupt economic activities.
Kenya and Tanzania on the other hand illustrate how elite tourism, camouflaged as conservation
or luxury, can enable land inequality, social inequality, cultural disruption, and environmental

degradation and can even encourage Human Rights violations.

Both these cases highlight the need for more and sustainable tourism models, tourism modules that

respect local communities, recognise their rights, preserve cultural landscapes, and align
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environmental claims with ecological stewardship. Whether dealing with too many tourists or too
much elite control, the challenge remains the same: tourism must shift from a model that exploits
places and people to one that sustains them. Tourism modules must find a manner in which to

balance the rights of people and nature.

5- CONCLUSION

We conclude that the “high-value, low-impact” claim is specifically from greenwashing. Both the
case studies analysed, the East African luxury model and the Amalfi Coast mass tourism model,
are fundamentally unsustainable. These systems, instead of promoting and fostering equitable
development, prioritize wealthy visitors over permanent residents, while externalizing social and
environmental costs onto local communities.

We reached this conclusion through using qualitative, comparative analysis of secondary data and
academic literature. By comparing the two case studies and contrasting the coercive exclusion
found in Kenya and Tanzania with the economic displacement happening on the Amalfi Coast, we
identified shared mechanism of marginalization and environmental crisis.

We have proved that tourism models driven by profit and exclusivity reinforce inequality
regardless the country being in the Global North or Global South. Throughout this paper we have
proven that the current tourism model pushes residents out of their own homes, whether by force
in Africa or by making life too expensive in Italy. True sustainability necessitates a shift away
from profit maximization toward regulations that restore control to local communities and systems

that prioritise their presence.
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ABSTRACT

This study examines the impacts of recurring heatwaves on elderly populations and
individuals with pre-existing health conditions in four urban contexts: Rome, Athens,
Nairobi, and Accra. It aims to understand how extreme heat affects high-risk populations,
how social and environmental factors interact to shape vulnerability, and how existing
governance and community responses mitigate or exacerbate heat-related risks. A mixed-
methods approach is adopted by combining a review of epidemiological and climate
literature, analysis of secondary data on heat events and health outcomes, and qualitative
evidence drawn from policy documents, case studies, mapping and community-level
observations reported in previous empirical studies. Findings indicate that while heatwaves
pose significant health risks in all four cities, their impacts are unevenly distributed and
strongly shaped by local socio-ecological conditions. In Rome and Athens, excess mortality
during extreme heat events is closely linked to population ageing, social isolation, and the
urban heat island effect, despite relatively strong health systems. In Nairobi andAccra, heat-
related vulnerability is compounded by informal housing, limited access to cooling, water
insecurity, and weaker early-warning and response mechanisms. Across all contexts, elderly
individuals with cardiovascular and respiratory conditions emerge as the most consistently
affected group. Key challenges identified include fragmented governance of heat risk, limited
integration of climate and public health planning, data gaps on heat-related morbidity in
African cities, and inadequate targeting of vulnerable populations. Mitigation and adaptation
strategies observed across the cases include heat early-warning systems, urban greening,
community outreach programmes, and social support mechanisms, though their effectiveness
varies widely depending on institutional capacity and local implementation. This study
highlights the need for context-specific heat adaptation strategies that combine urban
planning, public health interventions, and social protection measures. Strengthening data
collection, improving cross-sectoral coordination, and prioritising vulnerable populations are

essential to reduce heat-related health risks under ongoing climate change.
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INTRODUCTION

Extreme heat is an increasingly significant climate-related risk in urban areas. Heatwaves
often develop without the immediate disruption associated with other hazards, yet their health
impacts can be severe and unevenly distributed across populations. Over recent decades, the
frequency, intensity, and duration of heatwaves have increased globally and are projected to
continue rising under climate change. Urban environments are particularly exposed due to
high population densities, extensive impervious surfaces, and the urban heat island effect,

which amplifies and prolongs heat stress (IPCC, 2022).

Exposure to extreme heat is associated with increased morbidity and mortality, particularly
among elderly individuals and people with pre-existing health conditions. Age-related
physiological decline, reduced thermoregulatory capacity, and social isolation heighten
vulnerability among older adults, while chronic cardiovascular and respiratory diseases
further increase risk during heat events. These impacts are most pronounced where access to
healthcare, adequate housing, and cooling options is limited, underscoring the importance of
social and infrastructural conditions in shaping heat-related health outcomes (World Health

Organization [WHO], 2024).

While heat-health relationships are well documented in high-income contexts, evidence from
African cities remains comparatively limited. This gap obscures important differences in
exposure, vulnerability, and adaptive capacity across urban settings. Cities such as Rome and
Athens, despite established health systems, continue to experience excess mortality during
extreme heat events. In contrast, rapidly growing cities in sub-Saharan Africa, including
Nairobi and Accra, face additional challenges related to informal urbanisation, water and
energy insecurity, and constrained institutional capacity. This study adopts a global North and
global South comparative approach to examine the impacts of recurring heatwaves on elderly
populations and individuals with pre-existing health conditions in these four cities, with the
aim of identifying context-specific vulnerabilities and informing targeted adaptation

strategies.

By integrating urban ecological structure, health outcomes, and socio-economic impacts
within a comparative framework, this study contributes a cross-regional perspective that is

often missing in heatwave research.
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STATEMENT OF PURPOSE

This paper examines the impacts of heatwaves on health of the elderly and people with pre-
existing medical conditions in Rome and Athens (Southern Europe) and Nairobi and Accra
(sub-Saharan Africa). This study seeks to analyze how urban ecological environments,
existing health conditions and socio-economic status combine to shape differences in heat-
related illnesses, stress, and mortality risks across contrasting regions. Demographic and
epidemiological data, satellite-based environmental indicators, and policy documents will be
utilized to explain how social inequality, city structure, and ecological change affect health
outcomes during extreme heat events. This study argues that the health impacts of heatwaves
are not determined by temperature alone but by the interaction between human and
environmental systems. Age, illness, and income intersect with housing quality, access to
cooling, green space, and healthcare to influence who suffers the most. In Europe, ageing
populations and dense historic buildings intensify thermal stress, leading to increased
hospitalizations and excess mortality despite strong health systems. In Africa, rapid
urbanization, poverty, and ecological degradation heighten risks of dehydration, heat
exhaustion, and cardiovascular strain among younger adults with chronic illnesses. This
comparison highlights both shared physiological vulnerabilities and unequal adaptive

capacities shaped by socio-economic and environmental conditions.

SCOPE OF THE STUDY

The study focuses on urban populations, specifically older adults and individuals with
chronic diseases such as hypertension, diabetes and respiratory disorders, who face elevated
health risks under extreme heat. Socio-economic status within these groups is examined as a
key determinant of exposure and access to preventive or emergency healthcare. The analysis
compares the social, economic and ecological factors influencing health impacts, integrating
human variables such as age, income, housing and healthcare with ecological aspects
including vegetation loss, land-surface temperature and urban density. By adopting a
comparative North—South approach, the study examines how inequality and environmental
change jointly shape health outcomes, contributing to context-specific strategies for public

health preparedness and sustainable urban resilience.
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URBAN ECOLOGY AND HEATWAVE VULNERABILITY

Urban ecological environments strongly influence how people experience heatwaves,
especially older adults and those with chronic conditions. Research shows that heat impacts
depend not only on temperature but also on factors such as vegetation cover, building density
and the extent of impervious surfaces, which shape how cities trap or release heat (Song et
al., 2024). Green spaces and tree canopy can noticeably lower temperatures, while dense,
poorly ventilated neighbourhoods tend to retain heat at night, increasing physiological stress
and health risks for vulnerable populations (Founda & Santamouris, 2017). These dynamics
are explored further in the comparative discussion that follows, where the urban ecological
characteristics of Rome, Athens, Nairobi and Accra are examined in relation to their differing

heatwave vulnerabilities.
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Figure 1. Study area and UNESCO zoning within the Municipality of Rome. Panels (a) Italy
with the location of Rome; (b) Rome within the Lazio region; (c) UNESCO-designated
World Heritage property (core) and buffer zone; and (d) high-resolution satellite view of the
Municipality of Rome used for spatial analysis. Reprinted from Fan, Wang, and Imbroglini

(2025).

71


Rectangle


Figure 1 illustrates the ecological structure of Rome, where a dense urban core is embedded
within a broader mosaic of agricultural and semi-natural areas. This spatial configuration is
central to understanding the city’s urban ecological dynamics, particularly the fragmentation
of vegetation and the concentration of impervious surfaces that shape land-surface

temperatures and heat-exposure risks.

Rome’s urban ecology has been shaped by decades of rapid urbanisation, which has
fragmented agricultural land, reduced connectivity among green areas, and expanded dense
built-up districts (Frondoni et al., 2011; Salvati & Tombolini, 2013). Although large peri-
urban forests and farmland persist, many central neighbourhoods have limited tree cover.
Satellite-based studies show that vegetated areas remain consistently cooler, confirming the
role of vegetation in moderating land-surface temperatures. In contrast, districts dominated
by asphalt, concrete, and other low-albedo materials experience some of the strongest urban
heat island effects, with temperature differences of up to 4-5 °C (Marando et al., 2019; De
Cristo et al., 2023).

These ecological patterns translate directly into health risks, particularly for older adults.
During the 2003 heatwave, Rome recorded approximately 1,094 excess deaths, most among
people aged 65 and above living in areas characterised by poor housing conditions and
limited access to cooling (Michelozzi et al., 2004). More recent evidence suggests that social
interventions can reduce vulnerability. Neighbourhoods participating in the “Long Live the
Elderly” programme experienced substantially lower increases in heat-related mortality
during the 2015 heatwaves compared with nearby areas without such support (Liotta et al.,
2018). Overall, Rome’s fragmented vegetation, heat-absorbing urban materials, and compact
built form intensify heat exposure, while population ageing and social isolation further

increase sensitivity to extreme heat.
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ATHENS
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vegetation-enhanced composition, and Panel C the NDVI classification indicating vegetation
density across the municipality. Reprinted from Moura, Rocha, Sena, Kechagioglou, and

Campagna (2018).

Figure 2 presents a satellite-based ecological profile of Athens, highlighting its extremely
compact built form and the limited, fragmented distribution of vegetated areas. Continuous
built surfaces dominate much of the municipality, providing an important spatial context for

understanding the city’s urban ecological dynamics and heat vulnerability.

Athens clearly illustrates how urban ecological structure shapes exposure to extreme heat.
Decades of rapid urban growth have produced a dense metropolitan core characterised by
extensive impervious surfaces and few connected green spaces. Satellite-based analyses
identify three persistent pressures on the city’s microclimate: limited vegetation cover, an
ageing building stock, and strong anthropogenic heat emissions. The most intense heat is
consistently observed in the western districts, which are more industrialised and heavily built

(Cartalis & Stathopoulou, 2016).
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The city’s compact Mediterranean urban form—narrow streets, mid-rise concrete buildings,
and widespread asphalt—reinforces strong urban heat island (UHI) effects. Long-term
observations show that the urban—rural temperature gap has widened steadily since the mid-
1980s, with night-time UHI intensities becoming particularly pronounced (Founda et al.,
2015). During extreme events, these patterns intensify. In the hot summer of 2012, heatwaves
increased UHI intensity by up to approximately 3.5 °C, while under certain meteorological

conditions daytime heat island values exceeded 10 °C (Founda & Santamouris, 2017).

High-resolution modelling of the 2021 heatwave, during which temperatures reached 43.9 °C
in the city centre, shows that the most severe thermal stress occurs in compact mid-rise
neighbourhoods with minimal greenery, whereas coastal and vegetated areas remain
noticeably cooler (Giannaros et al., 2023). These ecological and morphological contrasts
translate into measurable health impacts. Among adults aged 65 and above, days
characterised by both heatwaves and strong UHI conditions are associated with increased

cardiovascular and respiratory mortality (Paravantis et al., 2017).

Overall, Athens emerges as a city where sparse vegetation, heat-absorbing materials, and
compact urban form combine to intensify heat exposure, placing older adults at particular risk
during extreme heat events. Moving from this Southern European context to East and West
Africa, the cases of Nairobi and Accra illustrate how similar ecological pressures interact

with markedly different social and infrastructural conditions to shape heat vulnerability.
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NAIROBI

Nairobi

Figure 3. Satellite view of Nairobi showing the spatial distribution of built-up areas,
vegetation, and the administrative boundary of Nairobi County. The image highlights the
dense urban core, major informal-settlement clusters and remaining green spaces

concentrated along the city’s periphery. Source: Mayuguva, via Google Earth (2025).

The figure above provides a satellite-based overview of Nairobi’s ecological structure,
showing strong contrasts between the densely built-up central basin, the extensive informal-
settlement belt and the greener peri-urban fringe. This spatial pattern helps contextualise
Nairobi’s urban ecological dynamics discussed below, particularly how uneven vegetation
cover, widespread impervious surfaces and rapid unplanned expansion contribute to elevated

land-surface temperatures and intensified heat exposure across the city.

Nairobi’s urban ecology has changed rapidly through largely unplanned expansion that has
replaced vegetated and agricultural land with dense built-up areas and extensive informal
settlements. Satellite studies show that between 1988 and 2018, land-surface temperatures in
the city’s open spaces rose by more than 4 °C while NDVI values fell sharply, reflecting the
loss and fragmentation of vegetation as impervious surfaces spread. This strong negative

relationship between vegetation and surface temperature, reported consistently across
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multiple years, confirms that greener areas stay noticeably cooler than the built-up core

(Idowu, 2019).

At the same time, a large share of Nairobi’s residents live in informal settlements such as
Kibera, Mathare and Mukuru, where housing is typically made of closely spaced rooms with
thin walls and oxidised corrugated-iron roofs. Building-physics research shows that these
structures trap heat easily and offer very limited thermal protection; even a small increase in
outdoor temperature can result in disproportionately high indoor heat stress (Kariuki, 2022;
Kariuki, 2025). Measurements from sensor networks across several of these settlements
further show that both air temperature and heat index regularly exceed values recorded at the
official Dagoretti station, and that night-time conditions often remain above common comfort

thresholds, pointing to systematic “thermal inequality” within the city (Scott et al., 2017).

Together, this evidence portrays Nairobi as a city where declining vegetation, widespread
impervious materials and dense informal morphology drive intense local heat exposure,
leaving older adults and people with chronic conditions—especially in informal

settlements—most at risk during increasingly frequent and severe heat events.
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Figure 4. Land-use and land-cover patterns and associated land-surface temperature
variations in the Greater Accra Metropolitan Area. The figure illustrates the expansion of
built-up land, the decline of vegetated areas and the spatial distribution of hotter surface

temperatures across Accra. Reprinted from Gyile et al. (2025).

Figure 4 above provides a spatial overview of Accra’s ecological structure, showing
extensive conversion of vegetated land into dense built-up surfaces and the marked reduction
of forested areas across the metropolitan region. The spatial pattern visible in the map helps
contextualise Accra’s urban ecological dynamics discussed below—particularly the

relationship between vegetation loss, impervious surfaces and intensifying heat exposure.

In West Africa, Accra’s urban ecology has been reshaped by fast, largely unplanned
expansion that has replaced vegetated land with dense built-up areas, raising local
temperatures and intensifying heat risks. Between 1991 and 2020, urban land in the Greater
Accra Metropolitan Area more than doubled while forest cover declined by about half,
contributing to an average rise of just over 4 °C in land-surface temperature across the region
(Gyile, 2025). Hot spots consistently align with neighbourhoods that have the least vegetation
and the highest concentration of impervious surfaces, and these patterns are reinforced by a
built environment dominated by concrete structures, corrugated-iron roofs and extensive

asphalt.

These ecological conditions translate directly into unequal heat exposure. Residents of dense,
low-income areas experience higher daytime and night-time temperatures than those in
greener, wealthier districts and report stronger perceived health risks where vegetation is
scarce (Gyimah et al., 2023). The World Health Organization notes that around 60% of
Accra’s population lives in informal settlements with poor housing, limited sanitation and
limited access to cooling—factors that heighten vulnerability, especially among older adults
and people with chronic conditions (World Health Organization, 2022). Overall, Accra’s
rapid land conversion, fragmented green cover and extensive impervious surfaces create hot

microclimates that intensify health risks during heatwaves.
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HEALTH AND HEATWAVES

Heatwaves pose a major threat to human health, with impacts that are unevenly distributed
across populations and urban contexts. Elderly individuals and people with pre-existing
medical conditions face the highest risks, as age-related physiological decline and chronic
illness reduce the body’s ability to dissipate heat and maintain thermal balance (Gasparrini et
al., 2015; Kovats & Hajat, 2008). In urban settings, these vulnerabilities are intensified by
environmental conditions that prolong exposure, particularly elevated night-time

temperatures that prevent physiological recovery.

In Southern European cities such as Rome and Athens, health impacts are clearly reflected in
epidemiological records. Large elderly populations combined with compact historic housing
contribute to sustained indoor and outdoor heat during extreme events. During major
heatwaves, including the 2003 event in Italy and recent extreme summers in Greece, hospital
admissions and deaths from cardiovascular and respiratory causes increased markedly among
older adults (Michelozzi et al., 2005). Social isolation further elevates risk, as elderly
individuals living alone are less likely to receive timely assistance or behavioural guidance

during periods of extreme heat (Klinenberg, 2002).

In Nairobi and Accra, the health impacts of heatwaves are less consistently captured in city-
scale mortality statistics but are evident at household and community levels. Residents of
informal settlements are exposed to high indoor temperatures due to poorly ventilated
housing and heat-retaining materials, increasing the incidence of heat-related illness and
respiratory symptoms. Limited access to healthcare means that heat-exacerbated
cardiovascular and renal events may go untreated or misclassified, contributing to under-

recognition of heat-related morbidity and mortality (Douglas et al., 2008; Kiunsi, 2013).

Across all four cities, chronic conditions such as hypertension, diabetes, renal disease, and
respiratory disorders substantially increase sensitivity to heat stress. High temperatures place
additional strain on cardiovascular and renal systems and aggravate respiratory symptoms,
increasing the likelihood of acute medical events, particularly where access to care and
cooling is limited (Kovats & Hajat, 2008; Lelieveld et al., 2020). Environmental co-stressors
associated with urban settings, including poor air quality and limited nighttime cooling,

further compound these effects.

78


Rectangle


Overall, health impacts of heatwaves arise from the interaction between physiological
vulnerability and urban exposure conditions rather than temperature alone. While Rome and
Athens exhibit clear excess mortality among ageing populations, Nairobi and Accra
experience substantial but less visible health burdens concentrated in informal settlements
and among individuals with unmanaged chronic illness. These patterns demonstrate how
urban ecological conditions shape the severity of heat-related health outcomes and set the

stage for the broader socio-economic impacts discussed in the following section.

SOCIO-ECONOMIC IMPACTS OF HEAT WAVES: COMPARATIVE ANALYSIS
OF ATHENS, ROME, NAIROBI, AND ACCRA

Heatwaves generate substantial socio-economic impacts across cities, but their expression
varies widely depending on labour structures, housing conditions, and social protection
systems. Extreme heat disrupts labour productivity, strains public services, and undermines
household livelihoods, with impacts often extending beyond the immediate health effects

discussed in the previous section.

In Southern European cities such as Athens and Rome, socio-economic impacts are reflected
in measurable short-term economic losses. Extreme heat reduces labour productivity,
particularly in outdoor and unconditioned indoor sectors such as construction, transport, and
tourism-related services. Heatwaves also increase healthcare demand, energy consumption,
and pressure on transport infrastructure, contributing to rising public expenditure during
extreme summers. Athens’ severe 2021 heatwave and Italy’s 2003 event illustrate how
ageing infrastructure and high urban temperatures can amplify economic disruption even in

cities with relatively strong institutional capacity.

In sub-Saharan Africa, cities such as Nairobi and Accra experience a different set of socio-
economic impacts shaped by rapid urbanisation and informality. Large informal workforces,
including street vendors, market traders, transport operators, and casual labourers, are directly
exposed to extreme heat with limited ability to adjust working hours or access cooling.
Heatwaves reduce daily earnings, disrupt informal supply chains, and increase household
expenditures on water and coping measures. These losses are rarely captured in official

economic statistics but represent significant shocks to urban livelihoods.
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Housing conditions further mediate socio-economic vulnerability. In Nairobi and Accra,
many low-income households live in poorly ventilated structures that trap heat, increasing
discomfort, reducing rest, and impairing productivity on subsequent days. In Athens and
Rome, older housing stock with limited thermal adaptation similarly contributes to economic

strain by increasing energy costs and reducing work capacity during prolonged heat events.

Across all four cities, socio-economic vulnerability is concentrated among low-income
households, informal workers, and socially marginalised groups. While European cities face
higher aggregate economic costs linked to formal sectors and public services, African cities
experience more severe impacts at the household level, where limited social protection
magnifies the consequences of lost income and increased expenditures. These differences
highlight how heatwaves interact with existing inequalities to produce distinct but

interconnected socio-economic outcomes across urban contexts.
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FINDINGS AND DISCUSSION

Across Athens, Rome, Nairobi, and Accra, heatwaves generate significant health and socio-
economic impacts, but the pathways through which harm occurs vary by urban context. In
Southern European cities, the consequences of extreme heat are clearly visible in
epidemiological and economic records. Heatwaves are consistently associated with excess
mortality among older adults and individuals with chronic illnesses, a pattern amplified by
ageing populations, compact urban form, and strong urban heat island effects. Events such as
the 2003 heatwave in Italy and the severe 2021 summer in Athens illustrate how prolonged
exposure and elevated night-time temperatures translate into sharp increases in cardiovascular

and respiratory mortality, despite relatively strong health systems.

In Nairobi and Accra, health impacts are less visible in city-level mortality statistics but
emerge clearly at household and community levels. Studies from informal settlements
document increased heat-related morbidity, respiratory symptoms, and caregiving burdens
during periods of extreme heat. Limited surveillance capacity and barriers to healthcare
access mean that many heat-related illnesses go untreated or misclassified, contributing to
underestimation of mortality. These gaps obscure the scale of health impacts while

reinforcing vulnerability among already marginalised populations.

Economic impacts also differ in form and visibility. In Athens and Rome, extreme heat
reduces labour productivity across multiple sectors, particularly outdoor and unconditioned
indoor work, while increasing healthcare demand, energy consumption, and transport
disruption. These effects translate into measurable short-term economic losses, especially in
cities with ageing infrastructure and high exposure of tourism-related services. In contrast, in
Nairobi and Accra, economic impacts are concentrated among informal workers and peri-
urban agriculture. Heatwaves reduce daily earnings, disrupt informal supply chains, and
increase household expenditures on water and cooling, impacts that are largely absent from

national accounts but central to urban livelihood security.

Social vulnerability is a common thread across all four cities but manifests through different
mechanisms. In Rome and Athens, social isolation among elderly residents living alone
increases mortality risk during extreme heat events. In Nairobi and Accra, inadequate
housing, informal tenure, and limited access to basic services deepen socio-economic harm,

with gendered impacts particularly evident in informal settlements where women bear greater
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caregiving responsibilities and exposure. Across contexts, vulnerability clusters around older
adults, people with chronic illness, low-income households, and workers with high outdoor

exposure.

Urban ecological conditions underpin these patterns by shaping the intensity and duration of
heat exposure. Dense built environments with extensive impervious surfaces and limited
vegetation consistently produce higher daytime and night-time temperatures. While
development trajectories differ, neighbourhoods with minimal greenery in all four cities
experience the most persistent heat, setting the baseline upon which social and health

vulnerabilities operate.

Overall, the findings demonstrate that heatwaves function as social—ecological crises rather
than purely meteorological events. In Europe, impacts are reflected in measurable excess
mortality and economic losses, while in African cities they manifest more strongly through
livelihood disruption and under-recorded health burdens in informal settlements. These
contrasts underscore the importance of context-specific responses that integrate urban
planning, health protection, and social policy, rather than relying on uniform heat adaptation

strategies.

CONCLUSION

Heatwaves are an escalating urban risk across both temperate and tropical cities, but their
health and socio-economic impacts are shaped by local ecological, demographic, and
institutional contexts. This comparative analysis of Athens, Rome, Nairobi, and Accra shows
that extreme heat does not operate as a uniform hazard; rather, it produces differentiated
outcomes through the interaction of urban form, population vulnerability, housing conditions,

and access to services.

In Southern European cities, ageing populations combined with compact urban morphology
generate clear and measurable excess mortality during extreme heat events, alongside
identifiable short-term economic losses. In contrast, in Nairobi and Accra, heat-related
impacts are concentrated in informal settlements and among informal workers, where high
exposure, inadequate housing, and limited healthcare access translate into substantial but
often under-recorded health burdens and livelihood disruption. These differences highlight
how similar thermal stresses can produce divergent consequences depending on social

structure and governance capacity.
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Across all four cities, urban ecological conditions—particularly vegetation loss, surface
sealing, and housing form—set the baseline for heat exposure, while health status and socio-
economic position determine sensitivity and capacity to cope. Understanding heatwaves as
social-ecological phenomena is therefore essential for explaining why impacts persist and

intensify under climate change.

This study underscores the need for urban heat responses that move beyond temperature-
focused approaches and account for the interconnected roles of ecology, health, and
inequality. Comparative perspectives such as this can help inform more context-sensitive
strategies for reducing heat vulnerability in diverse urban settings as extreme heat events

become more frequent and severe.
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Abstract

This paper assesses the socio-economic impact that infrastructural development has on the
livelihoods of displaced communities. It does so by adopting the Sustainable Livelihoods
Framework (SLF) which provides a structured and holistic approach to ensure the sustainability
of communities. While displacement remains a pressing global issue that is often driven by factors
such as conflict and environmental disasters, (amongst others), displacement caused by
infrastructure development is significant, as it is often irreversible. It disproportionately affects
vulnerable communities and is likely to persist as countries continue to prioritize development and
expansion. Not only does this affect the livelihoods of the affected communities, but it also
perpetuates gender inequality. Drawing from the experiences of the Tongu Ewe Community who
were displaced due to the Volta River project and the impact of such infrastructure development
on their livelihoods, this paper uses a Systematic Literature Review (SLR) to identify and analyze
data sources and argues that displacement has significant socio-economic implications. It is further
argued that mitigating the impacts of infrastructure development requires careful planning and the
implementation of policies that protect human rights and the livelihoods of communities. In
addition, this will include developing a Sustainable Livelihoods Framework that serves the
interests of the affected groups.

Key words: Infrastructure Development; Displacement; Socio-economic impact; Sustainable
Livelihood Framework; Tongu Ewe Community; Gender inequality.
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1.0 Introduction

One of the most common causes of displacement globally is infrastructural development (Ambaye
& Abeliene 2015, p. 310; Cernea & McDowell 2000 p. 49). Modern environmental regulation is
not only limited to pollution or conservation, it now covers the protection against unfair
environmental decisions (Wang et al 2021). More recently, millions of people are increasingly
being forced to leave their homes due to huge development projects such as the construction of
dams, highways, and mining (Aboda et al 2019). Forced displacement carries significant long-
term implications, fundamentally reshaping the economic activities, cultural identities, and social
welfare of displaced groups. While there are many causes that may lead to the displacement of
people (such as conflict and disasters), displacement caused by infrastructure projects may often
be irreversible (Bogumil 2012), because for example, once a land is submerged by a dam or cleared
for a highway, communities cannot often return. In addition, displacement resulting from
infrastructure development is likely to continue across both Global North and Global South
countries, as governments will usually prioritise development and expansion. These developments
through deliberate government or corporate decisions do pose threats to communities and their
livelihoods.

The paper adopts the case study of the Tongu Ewe Community which sets an example on how a
community and their livelihoods can be impacted due to unfair environmental decisions which
ultimately affect their human rights. For context, the Tongu Ewe Community is located along the
lower Volta River in Ghana, a region that was submerged following the development of the Volta
River Project (VRP) (Tsikata 2004). The VRP was designed to supply low-cost power to support
fast-paced industrialization which prompted the Ghanaian government to seek financial support
for constructing dams along the Volta River. As a result, two dams were created which are “the
Akosombo Dam, completed and commissioned in 1966, and the Kpong Dam, commissioned in
1982” (Tsikata 2004, p.34). The Akosombo Dam as argued by Tsikata, resulted in a substantial
water body that formed the Volta Lake (Tsikata 2004, p. 34). This human intervention which
resulted in the formation of the Volta Lake led to the displacement of people from the areas
affected by the lake and the Kpong head-pond. It also stopped the Volta River’s seasonal flooding,
permanently altering the environment and the livelihoods of downstream communities (Tsikata
2004, pp. 34-35). Not only does this affect the livelihoods of the Tongu Ewe communities at large
but also perpetuated discriminatory social relations between the Tongu Ewe men and women,
given that women’s roles in farming, trading, and household management were disproportionately
disrupted.

The main aim of this paper is to assess the socio-economic impact that infrastructure development
has on the livelihoods of displaced communities. It does so by adopting the Sustainable
Livelihoods Framework (SLF) which provides a structured and holistic approach to assess how
different livelihood capitals (such as natural, physical, human, financial, and social) interact within
a vulnerability context. This assessment will help identify effective livelihood strategies that will
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contribute to well-being and sustainability of communities. By doing so, the analysis aims to
inform the development of planned water management and housing projects, guide compensation
strategies, support organized settlement patterns, and address shifts in gender roles.

This paper is structured into four main parts: First, it examines scientific and legal discourse on
how infrastructural development affects the livelihoods of displaced communities, drawing on
selected literature and research questions (Part 1). Secondly, the paper employed a qualitative
analysis through a systematic literature review (SLR) to identify and analyze data sources, and the
available Sustainable Livelihood Framework (Part 2). In addition, the paper summarizes the results
and engages in discussion, with special focus on the Tongu Ewe community case (Part 3). Finally,
the study concludes that mitigating the impacts of infrastructure development requires careful
planning and the implementation of policies that protect human rights and their livelihoods. This
includes developing a Sustainable Livelihoods Framework that serves the interests of the affected
groups (Part 4).

2.0 Literature review

This part of the study notes both scientific and legal studies that explore the livelihood impacts of
infrastructure-driven displacement, guided by selected research and framing questions. It draws
on foundational theories like the Sustainable Livelihoods Framework with specific reference to
the Tongu Ewe Community along with gender-focused studies and scholarship on legal and
institutional resettlement and compensation standards.

Transformation and changes of land use have always led to the problems associated with
population resettlement (Terminski 2012). Sabir et al argues that infrastructure development often
causes socioeconomic disruption and adversely impacts the wellbeing of affected populations
(Sabir et al 2024). While the authors argued that infrastructure development has social and
economic benefits, their study shows that various socioeconomic and financial factors play a
significant role in shaping the living standards of local populations.

What is often classified as human development does not usually take the effect of displacement
into account. Terminski contends that such undermines the six core aspects of human development
as outlined by the United Nations Development Programme (UNDP) which are equity,
empowerment, cooperation, sustainability, security, and productivity (Human Development
Report,1994; Terminski 2012).This is why the Sustainable Livelihoods Framework is important
for analysing how development projects can affect people’s assets, activities, and strategies across
the five capitals: natural, physical, human, social, and financial.

The Volta River Project and its impact on the Tongu Ewe demonstrate that poorly designed or
inadequately implemented resettlement plans are major drivers of long-term impoverishment after
displacement. Tsikata pointed out that before the construction of the dam, the major livelihood
activities of the Tongu Ewe Communities in the Lower Volta were farming, fishing and clam
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picking (Tsikata 2004; Moxon 1984). This was estimated to form 70% of the total real income of
this population (Lawson 1972). The livelihood activity of clam picking is mainly a female
occupation, which also form part of the most valuable activity in the fishing industry considering
that the Volta had not supported any fisheries of economic importance except the clams (Kwei
1965). Both men and women participated in multiple livelihood sources in different ways, which
formed a central part of how their livelihoods were formed and later became the primary economic
activities in the Lower Volta.

Due to the Volta River Project which created the Akosombo Dam and later the Kpong Dam, the
communities underwent significant changes which brought about substantial changes in the
livelihoods and social organisation of the affected communities. This led to forced displacement
and relocation of the Tongu Ewe Communities members (Yeboah 1999). The forced relocations,
such as those from the Lower Volta to the Volta Lake, result in the loss of fertile lands, reduced
livelihood diversity, diminished financial security, and increased gender inequalities through the
establishment of male centred communities. As a result, vulnerable groups, and women in
particular, experience greater hardship as their traditional roles and income opportunities are
eroded. The breakdown of established support networks and the inadequacy of technical training
or resettlement frameworks further undermine wellbeing, leading to persistent poverty, food
insecurity, and weakened social capital.

In addition, Akosombo Dam created the massive Volta Lake which resulted in diseases like
schistosomiasis, malaria, and gastroenteritis, negatively affecting the health and livelihoods of
communities around the Lower Volta (Tsikata 2004). Further issues that influence these are
environmental degradation and weak institutional responses, including the failure to establish
frequent compensatory mechanisms that will address both economic and cultural losses.

The conception of Sustainable Livelihoods Framework (SLF) has been described as a tool used
to understand and analyse how people make a living, especially in contexts of poverty,
vulnerability, or environmental change (Natarajan et al 2022). Mandishekwa examined how
development induced internal displacement. He argued that development projects are never meant
to displace people but whenever such projects are engaged in, displacement is sometimes
inevitable” (Mandishekwa 2022 p.3). It was said that there is a need to analyse livelihoods among
development-induced displaced persons with the use of SLF.The SLF is useful for studying
development-induced displacement (DID) because it examines multiple aspects of people’s lives
and focuses on sustainability. While some scholars argue it should be updated to include political,
scale, and decolonial perspectives (Natarajan et al 2022; Shizha 2022; Darkw & Atsriku 2021),
it is still widely used to analyse changes in livelihoods after displacement.

Three cross-cutting findings in the literature speak directly to the question guiding this paper,
which is: how does infrastructure development affect the socio-economic lives and activities of
the communities displaced by i1t? First, people displaced by infrastructure projects often face long-
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term (sometimes permanent) losses to their livelihoods and wellbeing, the effects that Sustainable
Livelihoods Framework helps to systematically analyse. Second, these impacts are unevenly
experienced: gender, class, age, and social roles shape who bears the heaviest burdens, making
gender-sensitive and equity-focused analysis essential. Third, although international standards and
policy tools exist to protect displaced communities and support livelihood restoration, weak
implementation, inadequate compensation, and limited accountability frequently undermine these
safeguards.

Together, these insights support the use of an SLF-centred Systematic Literature Review for the
Tongu Ewe case. The SLF helps organise the analysis around people’s assets and vulnerabilities;
the SLR method brings together evidence from multiple contexts; and the legal literature offers
guidance on practical remedies such as better compensation systems, participatory planning, and
enforceable safeguards.

3.0 Methods

A qualitative analysis was employed in this study, specifically through a systematic literature
review (SLR) to identify and analyze the relevant studies for review. A Sustainable Livelihood
Framework was utilized to assess the sustainability of livelihoods in the Tongu Ewe community,
case under study, displaced due to the River Volta Project.

3.1 Data sourcing using SLR

The existing documents on the study were sourced from the Science-direct database. To do this,
the following search query was used "Socioeconomic Impact of Dam Infrastructure Development
on Displaced Communities' Livelihoods in the global south" The results were filtered by years
(2015-2025) and article type (review articles and research articles) resulting in 244 documents
selected. From the initial search, 244 documents were imported into Covidence where the
documents were screened first by the relevance of titles, then abstracts, and finally full document
screening http://www.covidence.org/. From this screening, 27 documents were selected for
inclusion into the study. A Preferred Reporting Items for Systematic reviews and Meta-Analyses
(PRISMA) flow chart was generated showing the process of inclusion and exclusion of the
documents as shown in figure 1. The documents included were then used for data extraction
following the PRISMA checklist in table 1, section 4.0.
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Studies sought for retrieval (n = 35) > Studies not retrieved (n = 0)
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Studies assessed for eligibility (n = 35) >{ Studies excluded (n = 8)
Wrong indication (n = 3)

Wrang intervention (n = 5)

Studies included in review (n = 27)

Figure 1: Steps used for the inclusion/exclusion of sourced documents (Authors’ creation based
on the PRISMA guidelines)

3.2 Sustainable Livelihood Framework (SLF)

The Sustainable Livelihood Framework (SLF) is an analytical tool for examining the intricate
livelihood challenges faced by communities (Glavovic & Boonzaier, 2006; Neelakantan et al.,
2020) (see figure 2). In this study, SLF was used to examine the dynamic interactions among
various factors affecting livelihood, including natural shocks, socioeconomic trends, and
institutional roles. This approach provided a comprehensive vulnerability context regarding the
multifaceted challenges of livelihood for Tongu Ewe community displaced due to the River Volta
Project. By analyzing the five capitals- human, social, natural, financial, and physical- this study
not only revealed the strengths and weaknesses of the community's livelihood assets but also
offered valuable insights into their overall resilience and adaptive capacity.
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4.0 Results and Discussion

The sections below summarize findings from the documents reviewed as well as the Tongu Ewe community case.

4.1 Review of the 20 documents included in the SLR is summarized in Table 1 below.

Livelihood Livelihood source Indicators Vulnerabilities/shocks Institutional Challenges Strategies Policy References
source before after displacement Barriers recommendations
displacement
-Agriculture, -Transitioned to -Agricultural -Loss of farmland -Marginalized -Water -Adoption of -Develop and Hensengerth,
-Fishing, urban-related output -Disruption of river access | local concerns in availability urban and implement adaptive 0., 2018
-Forest livelihoods e.g decreased -Biodiversity loss, e.g fish decision making changes non-farm dam management
resources trading and wage -Crop diversity | and forest resources -Inadequate -Loss of livelihoods -Incorporate
labor decreased -Displacement compensation on | biodiversity | -Land stakeholder
-Reliance on -Reduced land and -Socio- reallocation engagement in
compensatory income infrastructure economic -Integrated planning and
support sources -No long-term inequalities | water operation phases
support -Low post- resource -Enhance
displacemen | management resettlement and
t support compensation
frameworks
-Agriculture, Non-farming -Decreased -Loss of land -Provided -Insufficient | -Adopted -Strengthen long- Khanal, et al
trade, - livelihoods e.g area of -Loss of traditional vulnerable groups | orinsecure mixed or non- | term livelihood 2024
Government -Market /business | agricultural livelihoods (e.g., indigenous jobs farming support (training,
jobs -Wage labor, land -Increased living costs communities), -High living livelihoods skill development)
-Daily wage -Remittances -Low daily -Increased unemployment | with temporary and -Vocational -Design benefit-
labor -Compensation incomes rate employment, educational | /skill training sharing plans to for
-Pensions -Pure farming (average daily | -lnadequate compensation | vocational costs, -Temporary displaced
-Fishing declined income: 1.962 | -Large population training, and -Lack of employment populations
usD) remained under the financial support technical -Small -Promote broader
poverty line after -Institutional lack | skills businesses inclusive support
displacement of -Low -Government networks
transparency in literacy, microcredit -Direct policy
compensation -Declined and subsidized | attention to the
-Inconsistent living agriculture vulnerable i.e women
policy standards inputs -Targeted
implementation after employment and
relocation social inclusion

programs
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-Agriculture, -Compensations -Decline in -Loss or disruption of -Challenges due - -Smart - Improve Hussain, et al
-Forest aid agriculture access to forest and to bureaucratic Displacemen | hydropower institutional 2019
resources, - Low-skill productivity pasture resources procedures, land t development coordination and
-Animal employment -Income levels | -Displacement and acquisition laws, -Loss of integrating regulatory
husbandry, - options and associated livelihood -Weak livelihoods, technical, frameworks
Small-scale local employment disruptions coordination -Community | economic, - Address land
industries changes -Environmental among disagreeme | environmental | acquisition and
-Ecotourism -Land degradation deforestation, | institutions, and nts, , and social compensation fairly
acquisition soil erosion, water quality political instability | -Inequality considerations | and transparently
and deterioration -Community -Inadequate | -Public -Integrate multi-
displacement -Political unrest and participation skill sets for | participation sectoral approaches,
-Changes in insurgency creating mechanisms for alternative in planning, recognizing the
water quality instability micro- livelihoods resettlement, water-energy-food
affecting -Increased waterborne hydropower - and nexus
fisheries diseases like malaria near projects Environmen | rehabilitation
hydropower project areas | promoting local tal to reduce
due to environmental management degradation | conflicts
changes -Political -Ensuring
instability, environmental
-Changing flows and fish
government | migration
priorities facilities
Inconsistent
policies
-Farming -Farming - Increased -Loss of farmland -Reduced -Increased -Off-farm -Social assessment Tilt, Bryan;
-Agricultural -Reduced labor financial -Increased debt government debt labor, procedures for Gerkey,
labor exchange borrowing -Increased loss of services -Community | -Increased development Drew, 2016
-Microfinance -Increased reliance | -Inter- subsistence crops increasing farmer | instability borrowing projects involving
on borrowing household -Involuntary displacement | vulnerability -Persistent networks resettlement
money exchange of -Poor government | food - -Conduct
(indebtedness) financial compensation insecurity Compensation | vulnerability
-Off-farm labor resources policies -Loss of non- | packages assessments prior to
opportunities -Inter- monetary -Labor sharing | resettlement so
-Migrant work household assets for policymakers
exchange of agrarian understand risks and
agricultural livelihoods adaptive capacities
labor -Address non-

monetary losses
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-Improve
participation,
compensation, and
transparency for
affected populations
-Increase support
where past
compensation was
inadequate
-Improve options for
sustainable
livelihoods, not just
provide monetary
compensation.

-Fishing
-Subsistence and
commercial
agriculture
-Cattle ranching -
Gold mining
-Logging
-Temporary jobs
-Local
government
work

-Shifted more
toward agriculture
-Sectoral shifts
-Relied on
temporary
employment

-High fish
consumption
(0.5-1.0 kg per
capita/day)
before
displacement
-Decline in
fishing yields
91% and
profits
-Reduced
household fish
consumption
and
commercializa
tion rates
-Loss of
biodiversity

-Loss of high-value
migratory fish species
-Resettlement, increased
distance to fishing
locations

-Ecosystem changes
-Diminished hydrological
connectivity

-Governance gaps
in monitoring
social costs and
adaptation
-Compensation
and mitigation
measures
recommended
but often
underdeveloped

-Increased
time and
cost to
access
fishing
grounds for
resettled
communitie
s

-Loss of
traditional
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The review synthesizes a wide array of impacts, tracing the changes in livelihood sources, social
structures, and institutional responses that follow forced relocation. The evidence shows
displacement rarely leads to improved wellbeing without substantial, inclusive, and sustained
intervention (Hensengerth, 2018; Khanal et al., 2024).

Communities historically reliant on agriculture, fishing, and forest resources face deep losses in
productive capacity and income following dam construction. Arable land and river access are
typically lost to submergence, leaving households to pursue urban wage labor, petty trade, or
precarious employment often marked by lower earnings and heightened insecurity (Khanal et al.,
2024). For instance, average daily incomes dropped to as little as $1.96 USD per day in
documented cases, and unemployment rises sharply where available jobs do not match the skills
of displaced populations. This mismatch is exacerbated by limited technical training and low
literacy, signaling the inadequacy of most resettlement frameworks as well as the persistence of
poverty among displaced groups.

The ramifications of displacement extend beyond economic loss to encompass severe social and
cultural disruption. Traditional community structures—such as inter-household labor sharing,
local governance, and indigenous systems of resource management—are frequently fractured.
Women and other vulnerable groups bear a disproportionate burden as access to land, river, and
market resources is curtailed, often exacerbated by unclear compensation systems and institutional
exclusion (Lawer et al., 2023). The breakdown of these support networks reduces food and
nutritional security, erodes social capital, and leaves displaced communities with diminished
resilience against environmental and economic shocks.

Environmental degradation, frequent after dam construction, compounds these vulnerabilities.
Loss of farmland, reduced crop diversity, declining fish stocks, soil erosion, and water pollution
not only undermine the traditional livelihoods but also increase the risk of disease, hunger, and
community instability. These adverse outcomes are worsened by weak institutional and policy
responses, characterized by poor coordination, inconsistent implementation, and exclusion of
affected people from the planning and compensation processes (Garcia et al., 2021).

Despite occasional interventions—such as vocational training, microcredit, and temporary
employment—the restoration of livelihoods remains far from adequate. Most compensatory
mechanisms fall short of addressing the multifaceted losses incurred by displaced communities,
both monetary and non-monetary, including loss of social status, cultural identity, and long-term
welfare (Tilt, Gerkey & Drew, 2016). The literature is unequivocal: improved outcomes require
adaptive dam management, participatory planning, and robust, transparent frameworks for
resettlement that pay special attention to women, marginalized groups, and intergenerational
equity (Annys et al., 2020).

Ultimately, the evidence confirms that dam-induced displacement imposes severe and often
irreversible hardships on affected communities. Restoration of livelihoods and wellbeing depends
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on moving beyond minimal monetary compensation to holistic, participatory, and context-

sensitive policy frameworks. Only by integrating local voices, strengthening institutional support,

and addressing social justice concerns can development projects avoid reproducing poverty and
exclusion among the displaced (Safo et al., 2025).

4.2 Analysis of the Tongu Ewe Community’s livelihood sustainability using the Sustainable
Livelihood Framework.

Asset Before Displacement After Displacement (Volta Imblications
Category (Lower Volta) Lake) P
- Skills in cl icki ) .
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creek fishing, farming, skills- Women’s loss of Human capital narrowed;
Human  Seasonal migration clam-pickine expertise women’s autonomy
Capital  knowledge, Gendered P 8 exp reduced, men’s fishing
. : Informal labour networks . .
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women’s autonomy
- Volta Lake (large water
- Fertile floodplain soils body)- Loss of creeks & Natural capital degraded,
Natural (seasonal floods)- Creeks clam beds- No seasonal lake provided new
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beds along river oods — reduced soil diverse
fertility
- Fishing incomes (male-
- Income from clam industry flominated) Decline in Clt‘lm Financial capital
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Physical - Canoes, nets, clam - Canoes for lake fishing, Physical capital shifted:
i tion technology- land farmi lots (1 ’
Capital  preservation technology Upland farming plots (less infrastructure around lake

Creek-based farming plots
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Asset Before Displacement After Displacement (Volta

Implicati
Category (Lower Volta) Lake) mplications

Local markets (Aveyime,  (Sogakope, Sokpoe) but grew, but farming land
Tefle, Battor) reliant on external fish quality declined

Displacement from the Lower Volta to the Volta Lake transformed livelihoods in ways that
reduced diversity, deepened gender inequalities, and heightened vulnerability, even as some new
opportunities emerged. Human capital shifted from a range of skills that included clam picking,
creek fishing, farming, and seasonal migration where women held significant expertise and
autonomy to a narrower, male-dominated fishing economy in which women’s specialized
knowledge was devalued and informal labour networks became more important for survival.
Natural capital moved from fertile floodplain soils, rich creeks, and clam beds to a large but less
diverse lake environment with no seasonal floods, degrading soil fertility and limiting the range of
available resources. Financial capital weakened as households lost women-led clam income, high-
value creek fishing, and diversified farming and trading, and became more dependent on male lake
fishing and external smoked sea fish markets, leaving them more exposed to shocks. Social capital
both adapted and came under strain: kin-based labour and lineage control over creeks gave way to
broader informal networks and negotiated access with host communities and the Volta River
Authority, but these changes also produced gender tensions and destabilized household relations.
Physical capital likewise reconfigured, with traditional canoes, clam preservation technologies,
creek-based plots, and local markets being replaced by lake fishing canoes, less fertile upland plots,
and expanded but more externally reliant markets, illustrating how infrastructure growth around
the lake did not fully compensate for the decline in land quality and locally controlled resources.

5.0 Conclusion

The reviewed documents and the Tongu Ewe case study highlight that dam-induced displacement
causes profound and lasting disruptions to community livelihoods, social structures, and cultural
identity. Forced relocations, such as those from the Lower Volta to the Volta Lake, result in the
loss of fertile lands, reduced livelihood diversity, diminished financial security, and increased
gender inequalities. Women and vulnerable groups, in particular, experience greater hardship as
their traditional roles and income opportunities are eroded. The breakdown of established support
networks and the inadequacy of technical training or resettlement frameworks further undermine
wellbeing, leading to persistent poverty, food insecurity, and weakened social capital.
Environmental degradation and weak institutional responses exacerbate these challenges, while
compensatory mechanisms frequently fail to address both economic and cultural losses.
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To improve outcomes, interventions must prioritize holistic, participatory, and transparent
planning. It is recommended that policy frameworks integrate local voices, ensure better
institutional coordination, and provide targeted support for women and marginalized groups.
Strengthening vocational skills, ensuring equitable compensation, restoring social capital, and
focusing on long-term resilience are essential steps. Only by adopting inclusive and adaptive
approaches can the negative cycle of poverty and exclusion from displacement be broken, enabling
sustainable restoration of livelihoods and community wellbeing.
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