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Abstract

Lithium, a critical mineral for modern technology, particularly in the production of lithium-ion
batteries, is abundant in Africa and primarily associated with pegmatites. These coarse-grained igneous
rocks form during the final stages of magma crystallization and are enriched in lithium-bearing
minerals such as spodumene, petalite, and lepidolite. Africa’s lithium mineralization is concentrated in
regions like Zimbabwe, Namibia, Mali, Democratic Republic of the Congo (DRC) and Nigeria which
are geologically rich in lithium-bearing pegmatites. The geological setting of these deposits involves
late-stage magmatic processes and tectonic influences, particularly in orogenic belts. This study focuses
on the geological characteristics of Africa’s key lithium-bearing regions and discusses the processes
controlling lithium mineralization and implications of lithium exploitation for Africa's development,
exploring both the opportunities and challenges that come with harnessing this valuable resource. It
also highlights the challenges and future prospects of lithium exploration in Africa, emphasizing the
need for infrastructure, governance, and environmental stewardship to ensure sustainable exploitation
of this valuable resource.
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Introduction

The global economy is rapidly shifting towards sustainable energy sources, with lithium
playing a crucial role in this transformation (UNEP, 2024). Lithium-ion batteries power
everything from smartphones to electric vehicles, making lithium a critical resource in the 21st
century (Gruber, et al., 2011; Statista, 2021). As of 2024, the demand for lithium has surged,
driven by the electric vehicle market, renewable energy storage solutions, and consumer
electronics. The major car manufacturers like Tesla, Ford, and Volkswagen are investing
heavily in lithium-ion battery production. This increased demand for lithium has spurred a
race for supply security, with companies seeking to establish partnerships with lithium
producers to secure long-term supplies.
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To support the transition to renewable energy, lithium-ion batteries are essential in grid-scale
energy storage systems, which help stabilize power generated by intermittent sources like
solar and wind. According to the International Renewable Energy Agency (IRENA, 2022),
energy storage capacity will need to increase dramatically to meet the growing renewable
energy infrastructure. Lithium-ion batteries have become the preferred choice for energy
storage solutions due to their high efficiency and energy density, further increasing lithium
demand.

The global lithium market is poised for significant expansion, with demand projected to
exceed 1.4 million metric tons of lithium carbonate equivalent (LCE) by 2025. This represents
a remarkable 53% growth surge compared to 2023 levels. Africa, with its vast mineral wealth,
is emerging as a significant player in the global lithium market (Statista, 2024). Lithium is a
critical mineral that plays a significant role in modern technology, particularly in the
production of lithium-ion batteries.

Lithium mining is concentrated in specific regions, notably the Lithium Triangle (Chile,
Argentina, Bolivia), which holds over half of the world's lithium resources (USGS, 2023).
Australia is another leading lithium producer, largely due to its hard-rock mining operations.
The geopolitical significance of lithium has increased, with countries like China heavily
investing in lithium processing and battery production capabilities, prompting concerns
about supply chain security in the West (Hao et al., 2017).

However, Africa's lithium reserves, particularly in countries like Zimbabwe, Namibia, and
Mali, are gaining attention as the next frontier for lithium mining. In Africa (Figure 1), lithium
mineralization is predominantly associated with pegmatites, which are coarse-grained
igneous rocks that form during the final stages of magma crystallization (Cameron, et al 1949,
Brinckmann et al 2001, Stilling, et al 2006; Hadrup et al 2022). These pegmatites are often
enriched in rare elements, including lithium (Von Knorning & Condliffe, 1987). This paper
explores the potential impact of lithium extraction and processing on Africa's development,
taking into account geological insights, economic, environmental and social dimensions.
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Figure 1 Map of Africa showing areas with notable lithium mineralization and promising lithium potentials
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The Geology, Processes and Controls on Lithium Mineralization

Pegmatites are the primary hosts for lithium mineralization globally, and Africa is no
exception. These igneous rocks are characterized by their large crystal sizes and can contain
economically significant concentrations of lithium-bearing minerals such as spodumene,
petalite, and lepidolite (Cerny & Ercit, 2005). The formation of pegmatites is closely related to
the late-stage crystallization of granitic magmas, where residual melts become enriched in
incompatible elements, including lithium (Cahen, et al, 1984; London, 2008). These rocks are
typically found in orogenic belts, where tectonic processes have created favorable conditions
for the formation of granitic magmas. Pegmatites are formed from the residual melts of
granitic magmas during the final stages of crystallization. As the magma cools, the more
common minerals like quartz, feldspar, and mica crystallize out first, leaving behind a melt
that becomes progressively enriched in incompatible elements, including lithium (Roda, et al
2007; Miller, et al, 2018, Simons, et al, 2018). This residual melt is then injected into fractures
and voids in the surrounding rocks, where it cools and crystallizes to form pegmatites. The
large crystal sizes typical of pegmatites result from the slow cooling of the magma in these
fractures. Lithium-bearing pegmatites are typically composed of minerals such as spodumene
(LiAISi2Os), petalite (LiAlSisOio), and lepidolite (K (Li,Al)s(ALSi,Rb)4Oio(F,OH):), which can
contain significant concentrations of lithium. Among these, spodumene is the most important
lithium ore mineral due to its high lithium content and widespread occurrence in pegmatitic
bodies. Lithium mineralization in African pegmatites is controlled by several geological
processes, including magmatic differentiation, tectonic settings, and the nature of the host
rocks (Cerny & London, 1983). The concentration of lithium in pegmatites is primarily a result
of fractional crystallization, where lithium, being an incompatible element (Simmons, et al,
2012) becomes concentrated in the residual melt during the final stages of crystallization.
Tectonic settings also play a crucial role, with many lithium-rich pegmatites being associated
with orogenic belts where tectonic compression leads to the emplacement of granitic bodies.

Key Lithium-Bearing Regions in Africa

Lithium-bearing pegmatites are found in various geological settings worldwide, often
associated with orogenic belts where tectonic compression has led to the emplacement of
granitic bodies. In Africa, significant lithium-bearing pegmatites are located in regions such
as Zimbabwe, Namibia, Mali, the Democratic Republic of the Congo (DRC) and Nigeria.

Zimbabwe

Zimbabwe is renowned for hosting some of Africa's most notable lithium deposits,
particularly in the Bikita and Kamativi areas. The country's lithium-rich pegmatites have been
a focal point of interest for researchers and mining enthusiasts alike. The lithium-bearing
pegmatites in Zimbabwe are situated within the Archaean craton, hosted by metasedimentary
rocks of the Limpopo Belt (Gunn, 2014). Spodumene and petalite are the primary lithium
minerals found in these pegmatites (Martin & De Vito, 2005). Lithium mineralization is
predominantly associated with the Masvingo and Midlands provinces, where numerous
pegmatite deposits have been identified (Wilson, 2018). The Bikita deposit, located in the
Masvingo province, is one of Zimbabwe's largest lithium deposits, boasting estimated
reserves of 11 million tonnes of lithium ore (Kampunzu, 2001). The Kamativi deposit (Figure
2), situated in the Midlands province, and is another substantial lithium deposit, with
estimated reserves of 5 million tonnes of lithium ore (Miiller, 2019). Lithium mineralization in
Zimbabwe occurs primarily in the form of spodumene, petalite, and lepidolite (Cerny, 1991),
often accompanied by other rare metals like tantalum, cesium, and rubidium (Wise, 1995).
The Kamativi district hosts two distinct pegmatite types, offering valuable insights into the
region's geological history and economic potential. These pegmatites are categorized into
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Type 1 and Type 2, based on orientation, mineral composition, and cross-cutting relationships.
Type 1 pegmatites are steeply-dipping, parallel to the metasedimentary host rocks' foliation,
comprising quartz, muscovite mica, alkali feldspar, and tourmaline. Type 2 pegmatites,
however, are large, flat-lying, and poorly-zoned, cross-cutting the host rocks' fabrics. They
contain quartz, muscovite mica, albite, spodumene, cassiterite, columbite-tantalite group
minerals (CGM), blue tourmaline, and beryl. Notable features of Type 2 pegmatites include:
Late-stage albite + quartz assemblage associated with cassiterite, Pervasive replacement of
spodumene by fine-grained mica and poorly mineralized margins with abundant mica and
black tourmaline. Similar flat-lying pegmatites are found at Kapami, approximately 40 km
west of Kamativi, with comparable mineralogy and alteration features. Research by Selway et
al. (2006) highlights the significance of muscovite mica composition in assessing rare-metal
pegmatites' economic potential. Laser ablation ICP-MS analysis confirms Kamativi and
Kapami pegmatites' high potential for Li-Cs-Ta mineralization. Despite the unclear genesis of
these pegmatites, Type 2 pegmatites are dated at approximately 1030 Ma (Glynn et al., 2017),
similar to Central Africa's Kibaran Belt tin granites and pegmatites (Melcher et al., 2015).
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Figure 2 Geological map of Zimbabwe, after Markwitz et al. (2010) and Master et al. (2010).
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Namibia

In Namibia, lithium mineralization is primarily associated with the Karibib Pegmatite Belt
(Diehl, 1992). This belt is part of the Damara Orogen, a region characterized by a series of
syntectonic to late-tectonic granitic intrusions that have resulted in the formation of
pegmatites. The Karibib pegmatites are known for their high concentrations of lithium
minerals such as lepidolite and petalite (Haack, & SchiifSler 2008). The Damara orogen is
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characterized by numerous pegmatite occurrences, which can be categorized into distinct
belts (Figure 3). These belts include:

(@) The Northern, Central, and Southern tin belts, also known as the Cap-Cross-Uis, Nainais-
Kohero, and Sandamap-Noord-Erongo pegmatite belts, respectively.

(b) The Karibib pegmatite belt, further subdivided into: Okatjimukuju-Kaliombo , Okongava,
Etusis and Abbabis portion (Keller, 1991)

(c) The Okahandja pegmatite belt (Frommurze et al., 1942; Keller, 1991; Diehl, 1993; Steven,
1993).

The Okatjimukuju-Kaliombo portion of the Karibib belt is situated at the northeastern crest-
line depression of the Abbabis inlier. Here, the basement is exposed in limited granite-gneiss
domes, such as the Okakoara dome and the Okatjimukuju anticline (Figure 4) (Gevers, 1963;
Oliver, 1995). Most mineralized pegmatites in this region are emplaced within dolomitic
marbles of the Karibib formation, primarily at the flanks of the granite-gneiss domes and in
the depressions between them. In contrast, the Kuiseb mica-schists and the Abbabis basement
host only a few poorly mineralized pegmatites (Figure 3).
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Figure 3 Pegmatite belts of the Central Damara Province, Namibia. (After Roda et al, 2007)
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Figure 4 Locations of the different pegmatites in the Karibib belt of the Damara Orogen (After Roda et al, 2007)
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Mali

Mali’s lithium resources are primarily located in the Bougouni region, where the Goulamina
deposit is situated. The lithium-bearing pegmatites in this area are part of the West African
Craton and are hosted within the Birimian Supergroup (Figure 5), which consists of
metavolcanic and metasedimentary rocks. Spodumene is the main lithium mineral in these
pegmatites (Gueye, et al 2007, Firefinch, 2021). The Goulamina spodumene pegmatite field
(GPF) in southwest Mali is one of the largest pegmatite-hosted lithium deposits globally,
containing 1.6 Mt of Li>O, with 1.4 Mt hosted in six individual pegmatite dykes and dyke
swarms. Goulamina is an example of an LCT (Li-Cs-Ta) pegmatite field, commonly found in
Archaean, Proterozoic, and Phanerozoic orogenic belts (Wilde,et al., 2021). Most lithium-rich
pegmatites are associated with peraluminous granites derived from sedimentary protoliths,
typically within 10 km of the source pluton (Breaks et al., 2003; London, 2008; Bradley et al.,
2017). LCT pegmatites exhibit regional and local mineralogical and chemical zonation
patterns (Bradley et al., 2017; Simmons et al, 2018).

The zonation sequence includes: Quartz, K-Feldspar, sodic plagioclase, muscovite, and biotite
(proximal), Beryl (gem quality), Columbite and Pollucite. Local zoning within individual
intrusions includes: Border zone (~1 cm): quartz, muscovite, and albite; Wall zone (3-10 m):
albite, perthitic feldspar, quartz, and muscovite; Intermediate zone (spectacularly coarse
crystals): tourmaline, beryl, columbite-tantalite, pollucite, and Li-bearing phosphates and
Core zone: monominerallic quartz, lepidolite, and/or montebrasite. Two models explain the
formation of lithium-bearing pegmatites: Extreme fractional crystallization (99.9%) of
peraluminous S-type felsic magma or I-type metaluminous granitic/leucogranitic magma

Olasehinde A. et al, DUJOPAS 10 (4a): 315-332, 2024 320



Exploring Africa's Lithium Wealth: Geological Insights, Mineralization Processes, and Sustainable Development
Prospects

(Stilling et al., 2006; London, 2008; Bradley et al., 2017 and partial melting of continental crust
(Shaw et al., 2016; Simmons et al., 2016).

1
Mako Series _

N

A

14° N

13.5° N

13° N

P Segala
Tabakoto

Kenseba

F S
12.5° N T > ;
e
1

WFI

Far m g

<

U T AN
- - N o A :
Dial -Dal ma Series Fal m» Series Kofi Series
12° W 11.5°wW 20 10 o 20 km
=] <akadian-Badon batholith- = Calc-alkaline, metaluminous Mauritanides Hercynian
ultramafic to felsic rocks > +] TTG piutons belt
T ] Detrital and chemical m Townssvillages
I:I Tholsiiftic banaite I basin metasedimentary rocks — .
! = 2 iy Oregenic goid deposits (=1 Moz)
Thotleiitic = tos = Cailc-akaline peraluminous
s e x x| granites SMSZ Senegal-Mali Shear Zone
Calc-alkasne volcani ic rocks. 2
MTZ Main Transcumrent Shear Zone
- plus volcanic beit-hosted meta- || | || Lieoprotero=oic cover '

sedimentary roc

Figure 5 Map of the Birimian Kédougou-Kéniéba inlier (KKI) modified after Gueye et al. (2008)

Democratic Republic of Congo (DRC)

The DRC, renowned for its mineral wealth, also holds significant lithium potential (Melcher
et al, 2015) especially in the Manono-Kitotolo (Figure 6 and 7) region. The Manono pegmatite
is one of the largest in the world and is located within the Kibara Belt, which is known for its
extensive pegmatitic activity. This region is renowned for its extensive pegmatitic activity,
with spodumene being the primary lithium mineral (Bassot & Caen-Vachette, 1984; Tantalex
Resources Corporation, 2021). Geology of the Manono-Kitotolo Deposit. The Manono-
Kitotolo deposit spans approximately 15 km in length and 800 m in width, comprising two
main zones: Kitotolo (southwest) and Manono-Kahungwe (northeast) (Fig. 4A and B) (Landa
etal.,, 1950; Thoreau, 1950; Lehmann, et al., 2014). These zones are separated by Lake Lukushi,
where granite and spodumene-bearing pegmatites are exposed (Bassot and Caen-Vachette,
1984; Bassot & Morio, 1989, Kokonyangi, et al, 2004).

The Kitotolo sector features pegmatites within phyllitic or schistose rocks, with meta-
sandstone levels, while the Manono-Kahungwe sector exhibits pegmatites crosscutting
metadoleritic rocks. Individual pegmatite veins are separated by metasedimentary or
metadoleritic segments. These pegmatites show small-scale folding due to intrusion and
exhibit complex displacements between blocks due to post-emplacement fracturing.
Superficial weathering has altered the pegmatite, resulting in: eluvial cover averaging ~8 m
in thickness, brownish sandy or clayey-sandy, loose laterites, crumbly laterites, or hard
laterite and weathering extending up to 80 m in depth in the Manono sector. Bassot & Morio
(1989) proposed that the Manono-Kitotolo pegmatites form part of a granitic cupola system,
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located in the upper part of the parental granite. However, Dill (2015) questioned this model,
citing unidirectional growth zones from bottom to top, suggesting that parallel injection may
not have occurred.
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Figure 6 Regional tectonic setting of the Kibara belt (KIB) and the Karagwe-Ankole belt (KAB) in Central Africa.
Modified after Brinckmann et al. (2001).
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Nigeria

Nigeria has joined the ranks of a select few African countries to uncover significant high-grade
lithium deposits, sparking a surge of interest among investors, explorers, and miners in the
coveted "white gold". As the electric vehicle industry continues to gain momentum, Nigeria
has become a hotspot for lithium prospecting, with a flurry of activity focused on identifying
and extracting deposits, as well as establishing processing facilities and battery manufacturing
infrastructure.

Despite the initial discovery in 2018, the geological characteristics and mechanisms driving
lithium mineralization within Nigeria's Pan-African pegmatites remain poorly understood,
presenting a significant knowledge gap in the midst of this lithium rush. Further research is
needed to uncover the full potential of Nigeria's lithium reserves and ensure a sustainable and
informed approach to extraction and development. Nigeria's rare-metal pegmatites exhibit a
diverse range of mineralization patterns (Adekoya, 2005, Ajayi, & Adekoya, 2012; Odeyemi,
2017, Odeyemi & Ojo, 2019), categorized into three primary ore mineral associations:
(a) Lithium-dominant: characterized by the presence of spodumene, lepidolite,
amblygonite, and petalite, indicating a strong lithium signature.
(b) Tin-Tantalum-Niobium: marked by the occurrence of cassiterite, tantalite, and
columbite, highlighting the significance of these metals.
(c) Beryllium-Phosphate-Fluorine: featuring beryl, aquamarine, emerald, and other
precious gem minerals, showcasing the pegmatites' potential for hosting high-value
minerals.

The localization of lithium pegmatites is primarily structurally controlled (Figure 8),
indicating that their formation is influenced by the surrounding geological framework. Within
the pegmatites, lithium-bearing minerals occur in distinctive modes. Medium-sized to huge
crystals of spodumene and lepidolite are scattered or clustered in felted masses, creating
economically viable deposits. In subsurface intersections, mineralized pegmatite bodies
appear as continuous sheets or tabular zones, several meters thick, comprising coarse
spodumene and lepidolite.

Metasomatic processes have a profound impact on the lithium content of these pegmatites.
Fine-grained albite formation and lepidolite conversion to spodumene enhance lithium
concentrations. This phenomenon is observed in parts of the Nasarawa and Komu fields,
where the albite-spodumene subtype of lithium pegmatite is well-developed. Kunzite, a
spodumene gemstone, occasionally accompanies beryl as scattered or discrete crystals within
the pegmatite bodies. This association underscores the complex geological history and
mineralogical diversity of these deposits.

These mineralization groups conform to the LCT (Lithium-Cesium-Tantalum) type pegmatite
classification (Wise & Cerny, 1996; Cerny, & Ercit, 2005), with several subtypes identified,
including: Beryllium-dominant, Lithium-Beryllium, Lithium-Beryllium-Tantalum-Tin,
Lithium-Cesium-Beryllium-Tantalum and Lithium-(Sodium)-albite-spodumene.  This
diversity of mineralization patterns underscores the complexity and potential of Nigeria's
rare-metal pegmatites.
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Figure 8 Geological map of Nigeria showing the Lithium belt within the pegmatite province

Other African Countries

In East Africa, countries such as Burundi, Rwanda, and Uganda have lithium-bearing
pegmatites, although most mining activities focus on tin (Sn) and tantalum (Ta) (Romer &
Lehmann, 1995). Madagascar and Zambia also host lithium-rich pegmatites, but these have
not been extensively studied (Von Knorring and Condliffe, 1987). Bass Metals' Millie's Reward
project in Madagascar and Ironridge Resources' Touvre project in Ivory Coast are notable
exceptions.

In Ghana, On October 20, 2023, Atlantic Lithium secured a crucial milestone with the approval
of a Mining Lease for the Ewoyaa Lithium Project. The project's pegmatite intrusions exhibit
two dominant structural trends: North-northeast orientation (Ewoyaa Main): sub-vertical to
moderate southeast/east-southeast dips and west-northwest to east-west orientation
(Abonko, Kaampakrom, Anokyi, Okwesi, Grasscutter, and Ewoyaa Northeast): sub-vertical
to moderate northeast/north dips (Ewoyaa project, 2023).

Mozambique's Alto Ligonha pegmatite field is another significant lithium prospect, with
numerous pegmatites containing lithium minerals (Von Knorring and Condliffe, 1987).
However, most mining and exploration efforts have targeted tantalum, beryl, and gemstones.
The Marropino and Muiane mines have operated intermittently, primarily for tantalum.
Ethiopia offers promising lithium potential, particularly in the Kenticha pegmatite, which has
been mined for tantalum since the 1990s (Kiister et al, 2009). The Ethiopian Mineral
Development Share Company produces around 150 tons of tantalite concentrate annually
(Haile et al., 2020). Although lithium minerals may have been broken down in the weathered
parts of the pegmatite, exploration efforts could uncover economic deposits
(Mohammedyasin, 2017).

In addition to pegmatite-hosted lithium, Ethiopia's Danakil Depression holds brine deposits
with elevated lithium contents, although these are not yet economically viable (Bekele &
Schmerold, 2020).
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Lithium exploration and mining activities in Africa are still in their early stages compared to
other regions. However, increased interest from multinational corporations and foreign
investors is rapidly changing this landscape. The potential for lithium mining to spur
economic growth and development in Africa is immense, provided that the necessary
infrastructure and governance structures are put in place.

Economic Implications for Africa

Africa’s lithium reserves could become a significant driver of economic development.
Investment in mining infrastructure, job creation, and revenue from exports could provide
substantial benefits for resource-rich countries. For instance, Zimbabwe is estimated to hold
one of the largest lithium deposits globally, and in recent years, it has become a focal point for
lithium investments (Goodenough et al., 2021). As demand for lithium-ion batteries grows,
Africa's mining sector has the potential to contribute significantly to global supply chains,
strengthening local economies and diversifying export portfolios (Moreno-Brieva & Merino,
2020).

The exploration and development of lithium resources in Africa face several challenges,
including the need for infrastructure development, political instability, and environmental
concerns (Goodenough, et al, 2018). However, with the increasing global demand for lithium
(Figure 9), these challenges are likely to be addressed as more investments are made in the
sector. Future prospects for lithium mining in Africa are promising (Lentz, 1991), particularly
with advancements in exploration technologies and a growing emphasis on sustainable
mining practices. Economically, the development of a robust lithium mining sector could lead
to significant benefits for African countries. Lithium mining has the potential to contribute
significantly to economic growth in Africa. It can create jobs, generate revenue through
exports, and stimulate the development of related industries, such as battery manufacturing
and renewable energy technologies. Countries with significant lithium reserves could benefit
from increased foreign exchange earnings through the export of lithium. This, in turn, could
help stabilize national currencies, reduce debt, and fund infrastructure development projects.
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Figure 9 Projection of worldwide lithium demand from 2019-2030. In 1,000 metric tons of lithium carbonate
equivalent (source Statista 2021)
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The development of a lithium industry in Africa could serve as a catalyst for broader
industrialization. By moving up the value chain and developing local processing and
manufacturing capabilities, African countries could capture more value from their lithium
resources.

Environmental and Social Implications

While the economic benefits of lithium mining are clear, the environmental and social
implications must also be considered. Lithium mining, like other forms of mineral extraction,
can have significant environmental impacts. The environmental impacts include
deforestation, soil degradation, and water pollution, particularly given the water
requirements for lithium extraction processes. Africa’s unique ecosystems are sensitive, and
improper mining practices could disrupt biodiversity and endanger wildlife habitats (Von
Knoring & Condliffe, 1987; Lee et al.,, 2022, Oche, et al, 2024). Large-scale mining operations
often require significant land, potentially leading to displacement and disruptions in the lives
of local communities. Lithium mining in Africa raises concerns about land rights, as well as
the fair distribution of economic benefits to local populations. The industry also has the
potential to enhance local infrastructure and provide educational and health services,
particularly in rural regions. However, these positive outcomes depend on fair agreements
between mining companies and governments that include provisions for community benefits,
such as local employment, improved infrastructure, and environmental protections.

Proper environmental management practices are essential to mitigate these impacts and
ensure that lithium mining is sustainable. Lithium mining can also have profound Health
(Gao, et al, 2021; Hadrup, 2022) and social implications, particularly in terms of land use,
displacement of communities, and labor conditions. Ensuring that mining activities are
conducted in a socially responsible manner, with respect for local communities and labor
rights, is crucial. Effective regulation and governance are critical to ensuring that the benefits
of lithium mining are equitably distributed and that negative impacts are minimized.
Corruption, weak institutions, and lack of transparency are common challenges in the mining
sector that must be addressed to ensure sustainable development.

Geopolitical Considerations

Africa's lithium reserves are attracting significant interest from global powers, particularly
China, which has been aggressively securing access to critical minerals worldwide (Burrier &
Sheehy 2023). China is the largest consumer of lithium and has been investing heavily in
African lithium projects. As African countries, particularly Zimbabwe, Namibia, Mali and
Nigeria develop their lithium industries, they may face geopolitical pressures regarding
export agreements, partnerships, and investment choices. Strategic alliances with
international stakeholders could help African countries maximize the economic benefits of
lithium while maintaining control over their resources (World Bank, 2023).

While this presents opportunities for investment and infrastructure development, it also
raises concerns about neo-colonialism and the potential for unequal power dynamics. To
avoid over-reliance on any single foreign power, African countries should seek to diversify
their strategic partnerships. Collaborating with a range of international partners could help
ensure that lithium mining benefits are maximized and that African nations retain control
over their resources.

Many African nations, however, need support in developing effective policies and regulatory

frameworks to manage lithium mining responsibly. Organizations such as the African Union
(AU) and the African Development Bank (AfDB) play a crucial role in fostering regional
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collaboration and providing expertise in policy development to ensure that lithium mining
aligns with sustainable development goals (UN, 2021).

Policy Recommendations

To develop strong public policies for sustainable low-carbon technologies, it's essential to pay
closer attention to the socio-environmental impacts of lithium mining activities (OECD, 2024).
To fully harness the potential of lithium for Africa's development. Several policy measures
are necessary:

(a) African governments should strengthen regulatory frameworks to ensure that
lithium mining is conducted in a socially and environmentally responsible
manner. This includes enforcing labor standards, ensuring fair compensation for
affected communities, and implementing stringent environmental protection
measures.

(b) Encouraging local processing and manufacturing of lithium could help African
countries capture more value from their resources. Governments should provide
incentives for the establishment of local lithium processing facilities and support
the development of related industries.

(c) It is crucial that the revenue generated from lithium mining is transparently
managed and equitably distributed. This could be achieved through the
establishment of sovereign wealth funds, targeted investments in infrastructure,
and social development programs.

(d) African countries should seek to build strategic alliances with a diverse range of
international partners. This could help to balance foreign influence, secure better
terms for investment, and promote sustainable development.

Conclusion

Africa is rich in lithium, a critical mineral for modern technology, particularly in lithium-ion
batteries. Lithium-bearing pegmatites are found in Zimbabwe, Namibia, Mali, DRC, and
Nigeria. The mineralization is controlled by late-stage magmatic processes and tectonic
influences with spodumene, petalite, and lepidolite bearing high lithium concentrations due
to fractional crystallization. Africa's lithium exploration faces challenges (infrastructure,
politics, environment), but growing global demand and advancements in technology make
future prospects promising, potentially driving economic growth, job creation, and revenue
through exports, benefiting African countries with significant lithium reserves. However,
realizing this potential will require careful management of both the economic opportunities
and the environmental and social challenges associated with lithium mining. With the right
policies and strategic partnerships, Africa can harness its lithium resources to drive
sustainable development and secure a prosperous future for its people.
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