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Nigeria's Nuclear
Electricity Prospects
by Basil Abia
Nigeria's energy crisis is fueling a significant shift in the federal 
government's nuclear electricity ambitions but time-honored 
challenges still remain.
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Nigeria is well-positioned to become a major player in the global nuclear energy sector. 
With over 2,000 parts per million (ppm) uranium content identified at the Gumchi 
(Adamawa state) and Mayo Lope (present-day Taraba state) sites, in spite of a scarcity of 
up-to-date geological data, the country still has the potential to become a major nuclear 
energy producer like its northern neighbor, the republic of Niger.

Through the establishment of the Nigerian Atomic Energy Commission (Act 46) and the 
Nigerian Nuclear Regulatory Authority, Nigeria has demonstrated commitment to 
developing its nuclear energy infrastructure. The country has already begun taking the 
necessary steps to build the infrastructure required to support nuclear energy 
production, such as the construction of a research reactor, the establishment of a 
nuclear fuel fabrication plant, and the development of a national nuclear safety and 
security system.

With its uranium deposit prospects and its multi-decades-long commitment to nuclear 
energy production, Nigeria is a destination for investors looking to capitalize on the 
growing nuclear energy sector. By investing in Nigeria’s nuclear energy industry, 
investors can benefit from the country’s potential to increase its electricity generation 
capacity, reduce its reliance on hydrocarbon energy sources and meet the global nuclear 
needs replete with a rapidly increasing uranium demand.

THE SYNOPSIS

Nigeria is looking to tap into nuclear energy as a way to meet its ever-growing energy 
needs. The country is exploring the potential of nuclear power to increase its electricity 
generation capacity and reduce its dependence on its hydrocarbon energy sources.

Nigeria has a promising potential for nuclear energy, with the availability of uranium 
deposits in northeast Nigeria, particularly the Gumchi (Adamawa state) and Mayo Lope 
(Taraba state) sites with modest commercial uranium exploration prospects of more 
than 2,000 parts per million (ppm) uranium content according to geological data from 
the now defunct Nigeria Uranium Mining Company in 19831 - parts per million is the 
metric used to ascertain the uranium content in a rock. For regional uranium mining 
context and templating, as of November 2021, the highest-grade uranium development 
project in Africa, the Dasa uranium project in central Niger republic has 5,267 parts per 
million (ppm) of uranium content. It is currently being developed by Global Atomic, a 
Canadian uranium mining company.

DATA POINTS

Location

Ririwai - Kano State

Kaduna, Katsina, Niger, and
Zamfar States

Peraluminuous granite

Residual soils

16 - 32 ppm

Mayo Lope - Taraba State Bima sandstone 1,826 - 2,375 ppm

1 - 12 ppm

Osun, Kwara, Kogi, and Ekiti
States

Residual soils 500 ppm

Gumchi - Adamawa State Mylonitized, sheared and
brecciated fine to
porphyritic granites 

2,000 ppm

Rock Type Uranium Content

Table 1: Comparative Uranium Content in Nigerian Rocks².

1 Ogedengbe, 1984; Adekanmi et al., 2007; Funtua and Okunjeni, 1996; NUMCO, 1983; Ogunleye and Okujeni 1993; 
Arisekola et al., 2007 - https://core.ac.uk/download/pdf/234663276.pdf 
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In 1976, Nigeria established the Nigeria Atomic Energy Commission through Decree 46 
which is now referred to as Act 46³ to enhance Nigeria’s technical expertise and harness 
Nigeria’s nuclear potential for Nigeria’s energy needs - in addition to that, the country 
has now established the Nigerian Nuclear Regulatory Authority to oversee the 
development of its nuclear energy industry. From a uranium mining perspective, Nigeria 
also struck a mining public/private partnership (PPP) with France in 1979, through a joint 
venture mining arrangement with Total Compagnie Minière of France (40% ownership) 
in the form of the Nigeria Uranium Mining Company Limited (NUMCO). Due to 
structural issues, however, Total Compagnie Minière of France pulled out of the 
company in 1989 before its eventual liquidation in 1996. In 2009, Nigeria signed a 
Memorandum of Understanding (MOU) with ROSATOM, the State Atomic Energy 
Corporation of Russia, to amongst a number of things further evaluate Nigeria’s uranium 
mining prospects. 

The Nigerian government also took steps to encourage the development of nuclear 
energy by signing agreements with international organizations, such as the International 
Atomic Energy Agency (IAEA). Ever since, the Nigerian government has committed to 
funding nuclear education, training, and research and is also exploring the potential for 
nuclear desalination and other applications. It also upgraded its Gamma Irradiation 
Facility at the nation’s Nuclear Technology Centre in Sheda, Abuja in 2015, and also set 
up its first research reactor – NIRR-1 – at the Center for Energy Research, Ahmadu Bello 
University in Zaria, Kaduna state in 2017⁴.

Additionally, Nigeria has started to push towards the development of nuclear energy 
from a nuclear electricity production perspective, with a tender issued by the Nigerian 
Nuclear Regulatory Agency to welcome bids for the construction of a 4GW nuclear 
power plant that will provide at least a third of Nigeria's installed electricity generating 
capacity. It is also important to note that the Nigerian government has been working 
closely with a number of parties, notably the Russian government since 2009 to create 
nuclear-powered reactors to suit the nation's energy demands.

A proposed nuclear power plant in Nigeria was also expected to have been finished in 
2020 thanks to the establishment of the Russian-Nigerian Joint Coordination 
Committee (JCC) on National Atomic Energy in 2009. However, the Committee was 
reestablished in July 2021 to allow for the $20 billion development of the Geregu and Itu 
nuclear power plants in central and southern Nigeria, respectively. Notably, too, the 
Nigerian government also had plans to construct four nuclear power plants in 2016 for a 
total investment of $80 billion in collaboration with ROSATOM, the State Atomic Energy 
Corporation of Russia. Additionally, agreements to build nuclear stations were inked 
with Pakistan, France, and South Korea; however, none of the planned projects have 
materialized as of yet.

BENCHMARK

2 Ibid.
3 Uranium Potential in Nigeria (Nigeria Atomic Energy Commission) - 
https://inis.iaea.org/collection/NCLCollectionStore/_Public/49/097/49097437.pdf
4 Nigeria as an IAEA member - https://www.iaea.org/sites/default/files/20/07/tc-nigeria.pdf 
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The challenges that Nigeria is facing to develop its nuclear electricity potential are 
largely related to the country’s lack of access to the necessary infrastructure, resources, 
and expertise required for a successful nuclear energy program. These challenges 
include the following:
 
1. Cost: Setting up a nuclear power plant is expensive, and Nigeria is still struggling to 

meet the financing requirements for such an ambitious project.

2. Regulatory Framework: Nuclear energy is a complex technology, and it requires a 
detailed and well-designed regulatory framework to ensure safety and security. 
Nigeria lacks an established and comprehensive regulatory framework for both 
uranium mining and nuclear energy exploitation unlike its west African neighbor, 
the republic of Niger. 

3. Expertise: Nigeria lacks the necessary expertise to operate a nuclear energy 
program. It is estimated that the country needs to invest in human capital to ensure 
the development of a successful program.

4. Public Perception & Insecurity: Nuclear energy has a negative public perception in 
many countries, including Nigeria due to its international terrorism problem - siting 
a nuclear power plant near territories in total ISWAP or Bandits control is not only a 
national security risk but a global security risk. The same can be said of with regard 
to uranium mining, especially with the artisanal gold mining dynamic exacerbating 
the banditry crisis in northwest Nigeria, particularly in Zamfara. This could pose a 
challenge to the adoption of nuclear energy in the country.

5. Power Grid: Nigeria’s power grid is not adequate to support a nuclear power plant. 
The grid needs to be upgraded to be able to handle the power generated by a 
nuclear power plant.

6. Dearth of Geological Data: The dearth of reliable geological information in Nigeria 
is a significant barrier to investments in the country's uranium mining sub-sector. The 
lack of sufficient geological knowledge on the extent of its uranium reserves, as well 
as the absence of geological infrastructure and tools, further exacerbates this 
problem. Due to the uncertainty that the absence of precise geological data has 
caused for potential investors, investment in uranium mining has been largely 
non-existent.

Nigeria can take several steps to overcome the challenges it is facing in developing its 
nuclear electricity potential. These steps include:

1. Establishing a strong and comprehensive regulatory framework: The Nigerian 
government must create a strong and comprehensive regulatory framework that is 
in line with international standards to ensure safety and security.

2. Investing in human capital: Nigeria needs to invest in human capital to ensure the 
development of a successful nuclear energy program. This includes training, 
upskilling, and hiring qualified personnel, as well as providing them with the 
necessary resources.

CHALLENGES

STEPS TO TAKE
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3. Investing in infrastructure: Nigeria needs to invest in the necessary infrastructure 
to support a successful nuclear energy program. This includes constructing power 
plants, upgrading power grids, and investing in research and development.

4. Improving public perception: The Nigerian government needs to work to improve 
public perception of nuclear energy by providing accurate and up-to-date 
information about the safety and security of nuclear energy and improving the state 
of its national security as well. 

5. Pursuing international cooperation: Nigeria should pursue international 
cooperation with other countries that have successful nuclear energy programs. 
This will allow Nigeria to gain access to the necessary expertise, and resources to 
develop its nuclear energy potential and enable smooth technology transfer.

6. Investing in a comprehensive geological data infrastructure: The development of 
a thorough geological infrastructure and the utilization of contemporary geological 
technologies represents one potential response to the problems caused by the lack 
of geological data in Nigeria. This may entail the mapping of uranium deposits, the 
collection of information on the subsurface properties of the deposits, and the 
execution of geological surveys to enhance knowledge of the local geology. For the 
benefit of possible investors, a geological database that stores and analyses the data 
should be created. The dearth of accurate geological data may also be addressed by 
offering geologists educational opportunities to help them acquire the abilities and 
knowledge needed to comprehend the region's geological features. Nigeria might 
guarantee that potential investors have access to trustworthy geological information 
by making these investments.
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INVESTMENT CASE: URANIUM MINING IN NIGERIA
As the world switches to an energy transition frenzy, there is a notable 
concentration on ‘renewables’ which isn’t misplaced but is mostly centered on wind 
and solar energy with a little bit of hydro as a backup. However, when one considers 
how much steel, concrete, and polysilicon are required during their lifecycles, wind 
and solar are actually quite polluting. Over the next several years, a significant 
portion of the polysilicon solar panels manufactured in the last 20 years will be 
recycled. Since recycling the materials from them would be too expensive, they will 
all be dumped in landfills. We also anticipate that some of them will be shipped to 
places like Africa, where they will be burned for silver and other precious metal 
scraps. Many people may have seen that composite windmill blades are being 
broken up and just buried at wind farm cemeteries in recent years in places like 
Wyoming in the U.S. and elsewhere. This is not particularly environmentally friendly 
as a result. The only form of baseload electricity that is effectively carbon-free, 
non-polluting and that power plants can use for 40, 50, or 60 years is nuclear power 
- with the highest capacity factor at 90.3% of all available energy sources - the 
higher the capacity factor the more efficient an energy source is - which is why it is 
so exciting. Existing lifecycle extensions for older nuclear sites will extend their initial 
40-year lifespan to 60 and, in certain circumstances, 100 years. Additionally, the 
quantity of energy that can be obtained from a very small amount of uranium is 
enormous. 

The current global production of uranium is only able to meet about two-thirds of 
global demand. Nuclear energy market analysts are also envisaging a 27% rise in the 
demand for uranium between 2021 and 2030 (for a 16% increase in reactor capacity 
- several new cores will be needed, and power consumption is anticipated to 
recover after the pandemic) - and a 38% increase in uranium demand between 
2031-2040. 

Large energy utilities typically co-own and manage nuclear power plants, and the 
cost of the electricity they produce and distribute is subject to strict government 
regulation. The cost of constructing such facilities is high, as seen by the challenges 
Nigeria is having in activating its proposed nuclear power projects - already 
aforementioned in this insight note, and these nuclear power utilities globally 
frequently have significant debt. As a result, they provide a respectable dividend 
that isn't particularly enticing from the perspective of investors. However, uranium 
is a commodity that experiences significant swings in price and may be very 
profitable if purchased at the appropriate time. The global demand for uranium is 
estimated at 180 million pounds with forecasts for up to 209 million pounds in 
demand by 2035, whereas the present global production is only about 130–135 
million pounds annually. The uranium shortfall might reach up to 250 million 
pounds by 2035. This could be a potential issue, but it could also be the ideal time 
to mine additional uranium in nations like Nigeria, with demand rising and supply 
remaining constant. Due to its capacity to offer a consistent source of carbon-free 
energy that may be extended over a long period of time through lifecycle 
extensions, nuclear energy has grown more and more appealing to countries all 
over the world. This has inspired a nuclear renaissance to produce electricity more 
effectively while reducing carbon emissions.



The future of uranium mining in Nigeria looks very promising, especially with the 
increasing global demand. With a projected rise in demand of up to 209 million pounds 
by 2035, uranium could prove to be a very profitable commodity for investors if 
purchased at the right time, and a reliable fuel source for clean energy. With the capacity 
to offer a consistent source of carbon-free energy that can be extended over a long 
period of time, nuclear energy has become an attractive option for countries all over the 
world. As the nuclear renaissance progresses, the demand for uranium is expected to 
grow exponentially and present a great opportunity for investors in uranium mining to 
gain returns. For Nigeria’s bullish nuclear power generation ambitions, caution is 
needed, from a pricing and national security perspective. In that regard, we conclude 
that while Nigeria has a promising potential for nuclear energy, it needs to overcome the 
challenges it is facing in order to develop its nuclear energy potential. To do this, Nigeria 
must establish a strong and comprehensive regulatory framework, invest in human 
capital, invest in infrastructure, improve public perception, and pursue international 
cooperation. Additionally, we add that it will be more attractive to investors to consider 
Nigeria’s prospects in uranium mining rather than its nuclear power generation 
prospects which will be best served by international development finance. This is 
because Nigeria has sandstone uranium deposits as noted in the NUMCO data 
aforementioned with the potential to yield viable uranium reserves - given the 
well-established connection between uranium deposits and hydrocarbon-bearing 
basins (of which Nigeria is incredibly rich in), there is an investment case for commercial 
uranium mining provided the right investments in geological and geophysical 
examinations are carried out to ascertain accurate data.

CONCLUSION
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