
 

9 

© 2022 Adama Science & Technology University. All rights reserved 

Ethiopian Journal of Science and Sustainable Development  

e-ISSN 2663-3205                                                                           Volume 9 (2), 2022 

Journal Home Page: www.ejssd.astu.edu.et  ASTU 
 

Review Paper 

Nuclear Science and Technology as a Part of Ethiopia’s Energy Mix and Sustainable 

Development Strategies: exploring opportunities and challenges 

Girma Kibatu1,, Tilahun Tesfaye2, Abeba Getu3, Henok Tesfaye4 

1Department of Chemistry, Bahir Dar University, Science College, P.O.Box-79, Bahir Dar, Ethiopia 

2 Addis Ababa University, Department of Physics, Addis Ababay, Ethiopia 

3National Liaison Officer (NLO) of Ethiopia to the International Atomic Energy Agency (IAEA), Ministry of Innovation and 

Technology (MInT), Addis Ababa, Ethiopia 

4St. Paul’s Hospital Millennium Medical College, Addis Ababa, Ethiopia  

Article Info  Abstract 

Article History: 

Received 23 April  2022 

Received in revised form 

15 June 2022 

Accepted 16 June 20221 

 Ethiopia is rich in energy natural resources, but it has not sufficiently exploited this resource 

advantage for its economic growth. While the country is endowed with many untapped natural 

resources and opportunities for development, its socioeconomic development is not 

satisfactory. Its citizens are energy poor and don’t have sufficient access to modern energy 

services. Access to modern energy service is a development imperative. The current Ethiopian 

government as a part of its multi layered activities in the Ten Years Perspective Plan (TYPP 

2021-2030) has considered a nuclear power program (NPP) to use nuclear science and 

technology applications in its energy mix and sustainable development strategies and is 

planning and preparing on infrastructure requirements for its effective implementation. This 

review focused on the role of nuclear science and technology in energy production and 

sustainable development; and analyses the status, challenges and issues in the Ethiopian 

national nuclear program. The review sets out to discuss the main issues in a national nuclear 

program, nuclear energy management and nuclear knowledge management demands and 

strategies for its effective application in embarking countries. Knowledgeable commitment to 

the nuclear science and technology program in developing countries like Ethiopia can boost 

economic growth. 
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1. Introduction 

Ethiopia is rich in energy natural resources, but it has 

not sufficiently exploited this resource advantage for its 

economic growth. While the country is endowed with 

many untapped natural resources and opportunities for 

development, its socioeconomic development is not 

satisfactory as such. Its citizens are energy poor and 

don’t have sufficient access to modern energy services. 

Access to modern energy service is a development 

imperative.     
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International and regional development policies for 

the World and Africa (The 2030 agenda sustainable 

development goals, 2015; the African Union’s agenda 

2063, 2013), and national development policies such as 

the Ethiopia’s home-grown reform agenda and the 

Ethiopia’s Ten Years Perspective Plan (TYPP 2021-

2030)  (Ethiopia Vision 2030, 2021) have all require  the 

use of science, technology and innovation (STI) and  

plan to develop energy infrastructures as enabling means

http://www.ejssd.astu.edu/
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to implement sustainable development and economic 

growth goals. 

The new government of Ethiopia has made several 

reforms in different sectors and aimed to facilitate 

investment in major infrastructure projects in key 

sectors including the energy sector. The Ethiopia’s 

national policies extended from the above visions  such 

as the science, technology and innovation policy, the 

climate change resilient green economic policy 

(National Science Policy and Strategy and Ethiopia’s 

Climate Resilient Green Economy, 2021), the national 

energy policy (Energy Proclamation No. 810/2013) and 

the Ethiopia’s 25 years power system master plan 

(2022-2037) (Ethiopian Electric Power Corporation, 

2022; Amsalu Yalew, 2022) are also all aligned to 

support  the use of STI and plan to develop modern 

energy infrastructures in Ethiopia. The current 

government of Ethiopia have expressed interest in 

working in a nuclear science and technology (NST) 

program, revitalizing the revitalizing its intentions for 

embarking into the peaceful use of nuclear science and 

technology in Ethiopia for sustainable development. 

In June 2019, the government of Ethiopia has 

launched a nuclear and science and technology program 

with international support from Russia’s government 

and the International Atomic Energy (IAEA). The 

country has decided to include the use of nuclear science 

and technology in its economic sectors and is now 

preparing infrastructures to support sustain and develop 

a successful nuclear program.   

The Ethiopian government is now in the process of 

establishing institutional components for nuclear the 

infrastructures. The first of its kind, a national nuclear 

science and technology centre, a research reactor and a 

nuclear power plant to benefit the use of NST in electric, 

non-electric and non-power applications to different 

sectors in the economy are envisioned in Ethiopia in the 

near future. The development of an effective and 

sustainable nuclear energy program requires the 

development of many critical infrastructural issues.   

The objective of this paper is to critically assess 

nuclear science and technology as a technology and its 

applications; and explore the status, the opportunities, 

the gaps and the challenges in the use of nuclear science, 

technology and innovation program in Ethiopia. The 

main issues in the national nuclear program; such as the 

issues of nuclear energy management and nuclear 

education/nuclear knowledge management demands 

and strategies for the effective applications of a nuclear 

program in Ethiopia are evaluated and recommendations 

have been suggested for successful development and 

implementation.    

2. Ethiopia’s Socio-Economic and political 

Situations  

Ethiopia, a country with a population of 115 million, 

is the second largest country in Africa. Although the 

country is endowed with a substantial land mass and 

untapped natural resource potentials, its present 

socioeconomic condition is not satisfactory and it 

remains today one of the least developed countries in the 

world (World Bank Report, 2022). Although the 

country’s economy has showed  progress in the 1980s 

and 1990s relatively; economic development in Ethiopia 

has been beset with a continuing problem of 

balkanization and internal conflicts, lack of capacity in 

nation building, and  political unrests due to lack of good 

governance. Thus, a new form of government has been 

formed in 2018. The current Ethiopian government has 

been learning from the development efforts in the 1980s 

and 1990s, and has redesigned a series of new policy 

measures to raise productivity in both private and public 

services including in the energy sector (FDRE, 2018 and 

MoWIE, 2019). Ethiopians, therefore, once again; under 

the new leadership have hopes and good reasons to enter 

the 2020s into accelerated growth with social justice.  

2.1. Energy Systems Scenario in Ethiopia 

Ethiopia is rich in potential energy resources, but its 

citizens are still energy poor and access to modern 

energy services is limited (World Bank Report, 2019). 

Currently, the Ethiopia’s per capita electricity 

consumption of 100kWh per year is the third-largest 

electricity access deficit in sub-Saharan Africa. The 

World Bank report in 2019 indicates access to electricity 

in Ethiopia stands at 44% and it is estimated that the 

demand would double in a decade. Much of the 

Electrification available is highly dependent on a single 

energy source –the hydropower, which is unreliable and 

sensitive to climate change which as a result causes shift 

services and outages.    

2.2. Development options under considerations  

The current government of Ethiopia aims to achieve 

universal 100% access to electricity by 2030 and 

achieve Goal 7 of the United Nations Sustainable 
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Development Goals. Ethiopia’s 25 years power system 

master plan (2022-2037) also aims to generate up to 

37,000 MW of power by the year 2037. Energy is 

essential for development (IAEA, 2001). Ethiopia aims 

to achieve its vision through major scientific and 

technological projects in hydropower, solar, wind, and 

geothermal projects in the pipeline. The government of 

Ethiopia has also shown interest to commence a Nuclear 

Program for the peaceful applications of nuclear science 

and technology as one of the strategies to achieve its 

targets in both in its energy mix and sustainable 

development goals.  

3. Nuclear Science and Technology 

Nuclear science, technology and innovation are a 

multidisciplinary and highly specialized area of science 

and technology that involves nuclear reactions of atomic 

nuclei (Murogov, 2019). In nuclear physics and nuclear 

chemistry, a nuclear reaction is semantically considered 

the process in which fission or fusion reactions produce 

one or more nuclides that are different from the 

nuclide(s) that begin the process. A notable example of 

a fission reaction of Uranium-235 by accelerated 

neutron as shown below show results in a single nuclear 

reaction that can generate 200Mev energy. 

In addition to the kinetic energy that is used for 

electrification, the heat from the reaction, the 

radioisotopes (radionuclides), the neutrons (sub atomic 

particles) and the photons of gamma radiation produced 

in nuclear reactions have been harnessed in various 

applications. Applications of nuclear science and 

technologies in energy, food and agriculture, health and 

medicine, manufacturing and industry, water resource 

management and in the sustainable environment 

management play significant roles in driving 

socioeconomic and sustainable growth of a society. 

3.1. Brief History of Nuclear Science and Technology 

The science of atomic radiation, nuclear change and 

nuclear fission was developed from 1895 to 1945, much 

of it in the last six of those years (World Nuclear 

Association, 2022). Over the years from 1895-1945 

most development was focused on atomic bomb 

development. The years 1946-1956 was dedicated to the 

development of nuclear power plants for Electrification. 

Since 1956 the prime focus has been on technological 

evolution to reliable nuclear power plants and progress 

in non-electric and non-power application of nuclear 

science in other sectors other than electricity production.  

 
Scheme 1: Schematic diagram for fission reaction 

resulting in excessive heat, transmutation 

(radioisotopes), subatomic particles (such as n neutrons) 

and gamma radiation. 

3.2. Nuclear Fuel Cycle 

The various activities associated with the production 

of electricity from nuclear reactions are referred to 

collectively as the nuclear fuel cycle. The nuclear fuel 

cycle is the series of industrial processes which involve 

the production of electricity from uranium in nuclear 

power reactors (IAEA, 2022). The nuclear Fuel cycle 

has the following processes and activities: Uranium 

Mining; Uranium Refining and Conversion; Uranium 

Enrichment; Fabrication of Nuclear Fuel; and Electric 

Generation at Nuclear Power Plant. Fuel removed from 

a reactor, after it has reached the end of its useful life, 

can be reprocessed to produce new fuel. The nuclear 

fuel cycle starts with the mining of uranium and ends 

with the disposal of nuclear waste. 

3.3. Uranium Geology Exploration and Resources 

in Ethiopia 

Ethiopia has prospective geology with mining 

potentials for certain minerals (Getaneh Assefa et. al. 

1991). In a report from an old Newspaper on May 15 

1954 – the Emperor Haile Selassie announced that some 

of the best uranium ore in the world had been discovered 

in Ethiopia (New York Times, May 15 1954).  An 

outcome of a recent two-year survey on the prospect for 

mineral resources across Ethiopia, identified  uranium 

among several other minerals in six weredas of the 

eastern region, including Harar, Kersa, Babile, Girawa, 

Midaga, and Faddis (Geological Survey of Ethiopia, 

Ministry of mines and energy, 2021 ). However, further 

research is needed providing technical assistance to help 
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survey Uranium mines in Ethiopia, to get a better idea 

of how much uranium ore in Ethiopia is economically 

feasible. 

3.4. Applications of Nuclear Science and Technology  

In the course of developing nuclear weapons, nuclear 

scientists and technologists in the Soviet Union and the 

west had acquired a range of new nuclear technology 

applications. 

3.4.1. Power Applications of Nuclear Technologies  

Electric Applications: 

Inside a nuclear power reactor the fissile nuclei of 

atoms split (fission) and, in the process, release energy. 

 

Figure 1: Overview of the Nuclear Fuel Cycle. 

This energy is used to heat water and turn it into 

steam. The steam is used to drive a turbine connected to 

a generator which produces electricity (US DOE, 

www.energy.org/ne, 2022). As with as a coal-fired 

power station; about two thirds of the heat is dumped 

either to a large volume of water (from the sea or large 

river, heating it a few degrees) or to a relatively smaller 

volume of water in cooling towers, using evaporative 

cooling (latent heat of vaporisation). 

The main reasons for a nuclear power option for 

electrification is that it is a reliable, high base load green 

energy source, carbon free/greenhouse gas (GHG) 

emission free electricity/ and  by far resilient for climate 

change. Some concerns in this technology include high 

upfront cost, highly qualified human resources, and 

radioactive waste, safety and security issues. 

Non-Electric Applications:  

Commercial reactors are now offering various 

applications beyond providing electricity for homes and 

businesses (IAEA. 2022; Rosen, 2021). Nuclear 

technologies can now be used in water desalination, 

provide heat for metal refining, and can even be used to 

generate hydrogen as a clean burning alternative fuel for 

vehicles. Industries in hydrogen production; water 

desalination; process heating; district heating; nuclear 

powered-ship and rocket propulsion; and cooling and 

refrigeration machines could leverage nuclear processes 

heat and non-stationary power reactors to further help 

decarbonise human activities in our society.  

3.4.2. Non-Power Applications of Nuclear Technologies 

The applications of nuclear technology outside of 

civil electricity production in power plants and non-

electric application from nuclear process heat and non-

stationary nuclear reactors are less well-known (Fujjie, 

1995). Radioisotopes and gamma radiations produced in 

the nuclear processes in nuclear reactors, accelerators 

and or generators have also essential uses across 

multiple sectors including in food and agriculture, 

medicine, industry and consumer products, water 

resources and the environment, in arts and society, and 

scientific research (Walter, 2003).  

3.5. Nuclear Science and Technology in Ethiopia 

3.5.1. The Ethiopian Nuclear and Radiation Protection 

Authority 

The Ethiopian Nuclear and Radiation Protection 

Authority (ENRPA) is an established national 

regulatory control body to control the use of ionizing 

radiation sources in Ethiopia since 1993. The Ethiopian 

parliament has also ratified legal requirements that are 

meant to upgrade the scope of the Ethiopian regulatory 

body into the coming activities following a nuclear 

program in 2017. The new Nuclear and Radiation 

protection Proclamation (Proclamation No. 1025/2017) 

includes provisions on radioactive waste management. 

Continuous develop mental work, matching the 

progress of the program, is expected from the National 

Regulatory Body. 
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Figure 2: Typical Nuclear Power Plant. 

3.5.2. Medical agricultural and industrial applications of 

Nuclear Technology in Ethiopia 

The application of nuclear techniques in Ethiopia 

started in the early sixties in the medical field and has 

gradually expanded to other areas such as agriculture, 

animal health and research, hydrology, mining and 

industry. Ethiopia has only one public radiotherapy 

centre at Black Lion Specialized Hospital in Addis 

Ababa for the whole country (Demena, 1993; 2002). 

The Tsetse Fly Eradication project using radiation 

technology in the Rift Valley, and plant breeding project 

using radiological methods to improve teff varieties in 

Debere ziet are the main endeavors in the Ethiopian 

national agricultural research centres (Alemu et. al. 

2007). Nuclear measuring and detecting devices have 

been used for gauging in different beverage, 

construction, and transport industries and customs 

services.  

3.5.3. Education Research and Educational networks in 

Nuclear Science and Technology in Ethiopia 

There are only a few nuclear education and training 

programs in the education system in Ethiopia (Belete, 

2004). Physical components like facilities and training 

and research institutions are at their primary level. Some 

universities in Ethiopia are running MSc program in 

Nuclear and Radiation Physics. The Addis Ababa 

University has a PhD program in Nuclear Physics. The 

Addis Ababa Science and Technology University has 

established a centre for Nuclear Reactor Technology. 

Apart from training in traditional Sciences, Engineering 

and Medicine students there are no universities running 

nuclear and radiological sciences, nuclear engineering 

and technology, or Nuclear Medicine and 

Radiopharmaceutical programs in the country.  

4. The Ethiopian Nuclear Power Program 

4.1 The IAEA Milestones Approach 

The International Atomic Energy Agency (IAEA) 

has developed an internationally accepted method to 

implement sustainable nuclear power programs for 

newcomer countries considering launching a nuclear 

power program in their development (Noh and Kim, 

2016). A nuclear power program is a major undertaking 

requiring careful planning, preparation and investment 

in time institutions finances and human resources. The 

IAEA milestones approach enables a sound development 

process for a nuclear power program. The Milestones 

approach helps the country understand its commitments 

and obligations to ensure its NPP is safe secure and 

sustainable. The Milestones approach is documented in 

the IAEA Nuclear Energy Series Publication.  

4. 2. Nuclear Energy Management  

Three key organizations are involved in building a 

nuclear power program (Danesi, P.R., 2011). The 

government should create a mechanism for example a 

Nuclear Energy Programme Implementing Organization 

(NEPIO) to coordinate the work all organizations 

involved, a competent, independent regulatory must be 

developed to ensure it that it combines with all nuclear 
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safety standards. The Owner/Operator may be state 

owned or private and must be competent to safely 

operate the nuclear power plant and meet regulatory 

requirements. 

4.3. The Status and Development of Nuclear Program 

in Ethiopia 

Ethiopia’s nuclear journey started with vision and 

inspiration of previous governments to develop and 

promote the peaceful use of nuclear science and 

technology in the fields of energy, medicine, water and 

agriculture. Ethiopia's current government commitment 

to pursue nuclear energy is also a part of efforts to 

reduce dependence on fossil fuels, diversify its energy 

sources and adapt to climate change (Amanuel, 2020). 

Although Ethiopia has not drafted an independent 

national nuclear policy, the policies such as the TYPP, 

National Energy Policy, the National Strategy of 

Climate Resilient Green Economy, SIT policy, and the 

National Energy Master Plan all provide an overall 

framework and guide to the need to the implementation 

of a nuclear program. It can also be taken as a policy 

base to strengthen the legal, institutional, and 

operational framework of nuclear science and 

technology in the country. 

Two agencies; a Nuclear Energy programme 

Implementation unit (NEPIO/National Nuclear Science 

and Technology Task Force) in the ministry of 

innovation and technology as a promoter planner and 

organizer to the national nuclear program and an 

Ethiopian Nuclear and Radiation Protection Authority 

as a regulatory body are now guiding and work on 

regulating services pertaining to the national nuclear 

program Ethiopia. The Ethiopian Nuclear Program also 

enjoys bipartisan support from technology providers. 

Ethiopia’s National Nuclear Program has two parts. 

The first phase of the country’s nuclear program aims to 

set up a National Center for Nuclear Science and 

Technology with Nuclear Research Reactor and other 

facilities for comprehensive services in non-electric 

applications and training and research needs by 2024. 

The second part of the country’s nuclear program is a 

Nuclear Energy Program to introduce nuclear energy 

into Ethiopia’s energy mix. The country is currently 

considering both large and small modular reactors for its 

nuclear energy. The country is currently considering 

implementing large research reactor program in a 

national centre for nuclear science and technology in the 

near future and has set a target of 2035-2040 to have its 

first nuclear power plant up and running.   

The evaluation of the status of the Ethiopian 

Nuclear energy Program using the IAEA’s milestone 

approach; the timeline shows that Ethiopia is now in 

phase I. The country has already taken some decision 

measures to include nuclear in its future Energy mix. 

The country currently is undergoing feasibility study 

and is also in parallel planning for the development of   

other infrastructures needed for an effective program 

and may hit the milestone I at in this year 2022.  

Key government decisions have been made based 

on policies and recommendations from the NEPIO, the 

national regulatory body, the technology vendor and the 

international atomic energy agency. With the guidance 

from the national agencies and an intergovernmental 

cooperation, the government of Ethiopia has taken both 

the cabinet and the parliament to decisions to introduce 

a national nuclear program in 2021. Ethiopia’s decision 

to embark into the nuclear program however; has not 

been supported by strong policy justification strategic 

documents and missions (a National Nuclear Policy, 

Pre-feasibility study for a national nuclear program, a 

national Nuclear power roadmap, a nuclear programme 

implementation plan, request for information issued to 

seek both technical, financial and contractual 

information from the vendor countries regarding the 

technology they intend to deploy to Ethiopia and; the 

IAEA Integrated Nuclear Infrastructure Review (INIR) 

mission). These documents and missions are either 

under consideration or yet to be produced for a strong 

policy justification and commitment from all 

stakeholders involved in the project.  

4.4. Concerns/Challenges on the National Idea on 

Nuclear Power Program 

Newcomer countries like Ethiopia embarking into a 

new nuclear energy power programs with little 

experience in the science and technology usually face 

some concerns to implement an effective affordable and 

large sustainable development projects in the energy 

sector. Some of the important issues, concerns and 

challenges raised in the national nuclear program are 

included in the following list: National position and 

capacity building; Finances and funding schemes; 

Human resource development; Nuclear energy 

management; Legislative and regulatory framework; 

National electrical grid; Accidents and security treats; 
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Radioactive waste and limited fuel supply; and Public 

opinion and awareness (Adams and Odonkor, 2021 and 

Karim et al., 2018). The evaluation of status of these 

challenges and concerns in the Ethiopian Nuclear 

Program based on the international practice and 

guidelines for the development of a nuclear program for 

embarking countries show gloomy situations in these 

areas (Endalew, 2021). The success of the program is 

highly dependent on how these challenges and issues are 

addressed properly on time,  

4.5. Nuclear Capacity Building and Education in 

Ethiopia 

For countries looking to implement nuclear energy 

and leverage all other potential applications of nuclear 

science and technology; capacity building in knowledge 

management, education and training are important part 

in the development of the nuclear science and 

technology programs.  

4.5.1. Nuclear Knowledge Management  

Knowledge management is an integrated, systematic 

approach for identifying, acquiring, transforming, 

developing, disseminating, using, sharing and 

preserving knowledge relevant to achieving specific 

objectives (IAEA TECDC-1510. 2022). Countries with 

existing nuclear programs need to secure the capacities 

and human resources necessary to sustain the safe 

operation of existing installations, including their 

decommissioning and related programs for spent fuel 

and waste. 

4.5. 2. STEM education coupled with humanity and arts 

In an ever-changing, increasingly complex world, it's 

more important than ever that the young generations are 

prepared to bring knowledge and skills to solve 

problems, make sense of information, and know how to 

gather and evaluate evidence to make decisions. These 

are the kinds of skills that students develop in science, 

technology, engineering, and math, including computer 

science, humanity and arts—disciplines collectively 

known as STEM (The US national academies of science 

engineering medicine, 2018)   

4.5. 3. Systematic Approach for Training  

Training is a planned process that directs learning 

towards achieving specific outcomes, leading to 

achieving performance objectives. The Systematic 

Approach to Training infers that training is done in a 

planned, systematic way and that it is directed towards 

improving job performance (Al-Moayad, 2019; IAEA’s 

Systematic Approach to Training for Nuclear Facility 

Personnel: Processes, Methodology and Practices. 

2022). For any training program in nuclear education 

and training to be successful it is very essential to follow 

a certain process. Training can be viewed as a process 

comprised of five related stages or activities: 

assessment, motivation, design, delivery, and 

evaluation. 

4.5.4. Competence based Practice Oriented Program 

Competency-based training refers to a learning 

model where students must demonstrate the required 

level of knowledge and skill (competency) on a task 

prior to advancing to the next task (IAEA. 2014). The 

competency-based education (CBE) approach allows 

students to advance based on their ability to master a 

skill or competency at their own pace regardless of 

environment. This method is tailored to meet different 

learning abilities and can lead to more efficient student 

outcomes. 

4.5.5. Curriculum development Proposal for Nuclear 

Science and Engineering 

Developments of educational programs and 

curriculum development activities by some universities 

in Ethiopia have shown some developments in 

integrating nuclear education in their education base. 

The Addis Ababa Technology University has 

established a research sector in Nuclear Power 

Technology and have initiated a research reactor 

acquisition project for the development of the centre. A 

project by Bahir Dar University to integrate nuclear 

education in its education base has developed and 

proposed a new MSc joint curriculum (Murogov et al., 

2009) in Nuclear Science and Engineering between the 

college of Science and Bahir Institute of Technology.    

4.5.6. International Regional and National Educational 

Networks for Nuclear Knowledge 

The International Atomic Energy Agency is the 

world’s central intergovernmental forum for scientific 

and technical co-operation in the nuclear field. 

Cooperation with International, regional and national 

nuclear education networks provide solutions, best 

practices and lessons (Murogov et al., 2009). The 

national educational network in Ethiopia has not been 

properly organized so far. In Ethiopia there are many 

balkanized educational societies that are related to nuclear
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Scheme 2. A Program Structure Proposed Curriculum for an MSc in Nuclear Science and Engineering Module 1 

Nuclear and Radiation Physics; Module 2 Nuclear Chemistry and Materials; Module 3 Nuclear Power 

Technology;  Module 4 Nuclear Technology in Non-Power applications; Module 5 Nuclear Safety 

Security and safeguard’; Module 6 Mathematics Computer science and Social sciences/Humanities and 

arts. 

science and technology of which each of them fail into 

an overlapped mission and single goal. It may be better 

to bring stakeholders in the field into one national 

society ‘The Ethiopian Nuclear Society’ and establish a 

National Nuclear Network for Education in Science and 

Technology; ‘The Ethiopian Nuclear-NEST’ bringing 

stakeholders in nuclear industry in one bigger society as 

umbrella society with divisions and sub divisions 

depending on the needs. 

5. Conclusions and Recommendations 

This review set out to discuss why the peaceful 

use of nuclear science and technology makes sense 

in an Ethiopian context. Economic and environmental 

considerations point to the use of nuclear power 

generation as a viable option to include in the 

energy mix of Ethiopia and to accelerate 

sustainable development. The peaceful use of the 

nuclear fission process not only play a role in 

nuclear power generation but also in non-electric 

and non-power applications in medical agricultural 

and industrial sectors that can boost socioeconomic 

development. The IAEA has introduced stricter 

oversight and regulatory instruments to assist 

countries. Ethiopia, therefore, needs to be an active 

participant in the nuclear field, and not just an 

observer. Alternative sources of electrical power 

generation are currently attracting more attention, 

primarily due to the need for reliable energy source 

to support the economic growth, global demands 

for sustainability and environmental considerations. 

Ethiopia should strive to have as robust an energy 

mix as possible, taking advantage of its renewable 

and non-renewable clean resource endowment. A 

cooperative approach between Ethiopia and the 

international, regional and local organizations and 

industry and educational networks could assist in 

gathering critical mass for developing nuclear as a 

viable source of energy. As nuclear technology is 

highly regulated, Ethiopia also needs to develop 

robust infrastructures for the national nuclear 

program. . 

  

Nuclear and Radiation Engineering and Technology 

Civil Mechanical Electrical and Environmental Engineering 

Nuclear and Radiological Science 

Nuclear and Radiation Physics, Nuclear Chemistry and 

Radiochemistry, Radiation Chemistry and materials, 

Radiobiology and Radioecology and Environmental 

radioactivity  

Module 6 

Module 1 Module 2 Module 3 Module 4 Module 5 



Girma Kibatu et al.                                                                                                         Ethiop.J.Sci.Sustain.Dev., Vol. 9 (2), 2022 

17 

Reference 

Adams, S. and Odonkor, S. (2021). Status, opportunities, and challenges of nuclear power development in Sub-Saharan Africa: 

The case of Ghana. Progress in Nuclear Energy, 138, p.103816.  

African Union (2015) Agenda 2063 the Africa we want.  

Alan E. Walter (2003) The Medical Agricultural and industrial applications of Nuclear Technology, Global 2003, New Orleans 

LA.  

Alemu, T. et al. (2007). Area-Wide Control of Tsetse and Trypanosomosis: Ethiopian Experience in the Southern Rift Valley. 

In: Vreysen, M.J.B., Robinson, A.S., Hendrichs, J. (eds) Area-Wide Control of Insect Pests. Springer, Dordrecht.  

Ayalew, E. (2021). Investigation of the current status of radioactive waste management system options and the challenge to adopt 

nuclear power in Ethiopia. An M.Sc. thesis, Bahir Dar Energy Center, Bahir Dar Institute of Technology, Bahir Dar 

University  

Ayele, S.; Shen, W.; Worako, T.K.; Baker, L.H. and Hadush, S. (2021) Renewable Energy Procurement in Ethiopia: Overcoming 

Obstacles in Procurement from Independent Power Producers, IDS Research Report 87, Brighton: IDS.  

Baker, L.; Shen, W. and Ayele, S. (2021) Governing Procurement of Renewable Electricity -Amid Power Sector Reforms, Energy 

and Economic Growth Working Paper, Oxford: OPM  

Belete, Z., (2004). Knowledge management for sustainable applications of nuclear techniques in Ethiopia: Case study (IAEA-

CN--123). International Atomic Energy Agency (IAEA)  

Danesi, P. R. (1992). Nuclear Techniques and Sustainable agricultural development. IAEA Bulletin, 34(4), pp.2-8.  

Danesi, P. R. (2011). Joint ICTP-IAEA School of Nuclear Energy Management.  

Demena, S. (1993). Experience in thyroid scintigraphy with Ethiopian patients. Ethiopian Medical Journal, 31(1), pp.1-7.  

Demena, S. (2002). Nuclear medicine services in Ethiopia.  Nuclear Medicine Communications, 23 (12), pp. 1241-1242.  

Dibya Prakash, Nuclear Medicine: A guide for healthcare professionals and patients, Preface 2014, springer; India.   

Dondi, M., Kashyap, R., Paez, D., et. al. (2011). Trends in nuclear medicine in developing countries. Journal of nuclear medicine, 

52(supplement 2), pp. 16S-28S.  

Boadu, M., Schandorf, C., Emi-Reynolds, G., Faanu, A., Inkoom, S., Gyekye, P.K. and Mensah, C.K.(2011). Systematic 

approach to training occupationally exposed workers in Ghana and the rest of Africa. Health Physics, 101(2), pp.S116-

S120.  

Gebeyehu Dessie, A.L.E.M.N.E.W. (2021). Public-private partnerships in Ethiopia: a legal and policy analysis (Doctoral 

dissertation).  

Gordon, E., 2018. The politics of renewable energy in East Africa.  

FDRE (2021). Ethiopia 2030: The pathway to Prosperity, ten years perspective development plan (2021-2030), Addis Ababa, 

Ethiopia.  

FDRE (2021). Ministry of Water Irrigation and Energy, Ethiopia’s Climate Resilient Green Economy, Addis Ababa, Ethiopia  

FDRE( 2020) Ministry of Science and Higher education (2020) National Science Policy and strategy, Addis Ababa, Ethiopia.  

Gebeyehu, G. (1999).The National Radiation Protection Authority and its regulatory programme. Potential benefits of the CTBT 

and thoughts on cooperation. Austria: N. p., 1999.  

Geological Survey of Ethiopia. (2021). Uranium Deposits among minerals new survey discovers.  

Assefa, G., 1985. The mineral industry of Ethiopia: present conditions and future prospects. Journal of African Earth Sciences 

(1983), 3(3), pp.331-345.  

Girmay, G., Arega, B., Tesfaye, D. et al. (2016). Community-based tsetse fly control significantly reduces fly density and 

trypanosomosis prevalence in Metekel Zone, Northwest, Ethiopia. Trop. Anim. Health Prod. 48, 633–642.  

Hricak H, Choi Bl, Scott AM, et. al.  (2010). Global trends in hybrid imaging, Radiology, 257: 498-506.  

IAEA (2022). Non-electric Applications.  

IAEA (2022). The Nuclear Fuel Cycle.  Department of Nuclear Energy.  Vienna International  Centre PO Box 100, 1400 Vienna, 

Austria.  

INTERNATIONAL ATOMIC ENERGY AGENCY (2016). Knowledge Management and Its Implementation in Nuclear 

Organizations, IAEA Nuclear Energy Series No. NG-T-6.10, IAEA, Vienna.  

INTERNATIONAL ATOMIC ENERGY AGENCY (2006). Knowledge Management for Nuclear Industry Operating 

Organizations, IAEA TECDOC No. 1510, IAEA, Vienna.  

International Atomic Energy Agency (2015).  Milestones in the Development of a National Infrastructure for Nuclear Power, 

IAEA Nuclear Energy Series No. NG-G-3.1 (Rev. 1), IAEA, Vienna.  

International Atomic Energy Agency (2014). Nuclear Engineering Education: A Competence Based Approach to Curricula 

Development, IAEA Nuclear Energy Series NG-T-6.4, IAEA, Vienna.  

International Atomic Energy Agency (2021). Systematic Approach to Training for Nuclear Facility Personnel: Processes, 

Methodology and Practices, IAEA Nuclear Energy Series NG-T-2.8, IAEA, Vienna.  

Juan Antonio Casas-Zamora, Ridhi Kashyap. (2013). The IAEA Technical Cooperation Programme and Nuclear Medicine in 

the Developing World: Objectives, Trends, and Contributions, Seminars in Nuclear Medicine, Volume 43, Issue 3, 

Pages 172-180.   

Karim, R., Karim, M.E., Muhammad-Sukki, F., Abu-Bakar, S.H., Bani, N.A., Munir, A.B., Kabir, A.I., Ardila-Rey, J.A. and 



Girma Kibatu et al.                                                                                                         Ethiop.J.Sci.Sustain.Dev., Vol. 9 (2), 2022 

18 

Mas’ ud, A.A. (2018). Nuclear energy development in Bangladesh: A study of opportunities and challenges. Energies, 

11(7), p.1672.  

Kefeto Endale. ( 2005). A Review of Uranium Exploration in Ethiopia, IAEA, International Nuclear information system, Volume 

38, issue 34, Vienna International  Centre PO Box 100, 1400 Vienna, Austria  

Kosilov, A., Yanev, Y. and Mazour, T. (2009). Knowledge management for a new nuclear power infrastructure. International 

Journal of Nuclear Knowledge Management, 3(4), pp.431-440.  

Kovachev, Milko. (2020). The IAEA milestones approach and an overview of the key organizations involved in a new nuclear 

power programme. NE Webinar 1: The IAEA Milestones Approach and Key Organizations Involved in Nuclear Power 

Programme Development, (p. v). International Atomic Energy Agency (IAEA)  

Marc A. Rosen. (2021). Nuclear Energy: Non-electric Applications. European journal of sustainable development research, 5(1), 

em0147.  

MoWIE (2019) National Electrification Program 2.0 (NEP) Integrated Planning for Universal Access: Lighting to All, Addis 

Ababa: Ministry of Water, Irrigation, and Energy.  Hailu, H.K. (2016). Ethiopia-Electrification Program for Results.  

Yalew, A.W., 2022. The Ethiopian energy sector and its implications for the SDGs and modeling. Renewable and Sustainable 

Energy Transition, 2, p.100018.  

Mekonnen, T.W., Teferi, S.T., Kebede, F.S. and Anandarajah, G., 2022. Assessment of Impacts of Climate Change on 

Hydropower-Dominated Power System—The Case of Ethiopia. Applied Sciences, 12(4), p.1954.  

Murogov VM (2019) Critical notes: history, state, problems and prospects of nuclear science and technology. Nuclear Energy 

and Technology 5(3): 241-248. 

Murogov, V.M., Strikhanov, M.N. and Tulinov, B.M. (2009). The role of the international integration of nuclear education, 

nuclear knowledge management and education in providing the basis for the future renaissance of nuclear energy. 

International Journal of Nuclear Knowledge Management, 3(4), pp.341-347.  

NOEL STOTT & ISABEL BOSMAN. (2021). Policy Insights 109 | NUCLEAR SCIENCE AND TECHNOLOGY: DRIVING 

AFRICA’S DEVELOPMENT. South African Institute of International Affairs. South Africa.  

Oluma, B.  (2009). Uranium Exploration in Ethiopia, International symposium on uranium raw material for the nuclear fuel 

cycle: Exploration, mining, production, supply and demand, economics and environmental issues, IAEA, International 

Nuclear information system, Volume 41, issue 1,  Vienna International  Centre  P. O. Box 100, 1400 Vienna, Austria  

Patton JA, Townsend DW, Hutton BF. (2009). Hybrid imaging technology: from dreams and visions to clinical devices. Semin. 

Nucl. Med. 39: 247-263  

Tehreem Mumtaz et. al. (2020). Exploiting proteases for cancer theranostic through molecular imaging and drug delivery. 

International Journal of Pharmaceutics, Volume 587, 25 September 2020, 119712.  

The US Academies of Science Engineering and Medicine (2018) The Integration of the Humanities and Arts with Sciences, 

Engineering, and Medicine in Higher Education: Branches from the Same Tree. Washington. D. C.  

Tsega Berhane Teklu. ( 2013). Ethiopia’s Special Interest in Nuclear Radiation and Its Application (abstract). In Cunningham, 

B.A., 2013, March. Nuclear Physics. In AIP Conference Proceedings (Vol. 1517, No. 1, pp. 197-203). American 

Institute of Physics  

United Nations Development Plan (2015) what is the sustainable development plan?  

US Department of Energy (2019) The ultimate fast facts guide to Nuclear Energy  

Wondimagegn, A. A. (2020).  TECHNO ECONOMIC ANALYSIS FOR CONSTRUCTION AND OPERATION OF 

NUCLEAR POWER PLANTS IN ETHIOPIA. An M.Sc. thesis, Bahir Dar Energy Center, Bahir Dar Institute of 

Technology, Bahir Dar University 

World Nuclear Association (2022) online history of nuclear energy (updated November 2020)  

Y. Fujjie (1995) Nuclear Science and technology in the 21st century. Progress in Nuclear Energy, 29: 3-9. 

 

 


