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1. INTRODUCTION 

Availability, accessibility and affordability of energy continue to be the main challenges 

for the majority of African countries. Energy accessibility varies widely in Africa. 

Concerns over energy security, climate change and environmental impacts are 

compounding the situation.  Several African countries have therefore begun to 

reconsider the nuclear option with a view to establishing long-term sustainable energy 

supplies.   

The aim of the 3rd Conference on Energy and Nuclear Power in Africa was to provide a 

forum to discuss priorities and concerns related to energy and nuclear power, and 

further strengthen coordination with interested and relevant regional 

bodies/organizations in introducing nuclear power in Africa.  The conference also 

aimed at offering a networking opportunity for countries considering the introduction 

of the nuclear option in their energy strategy. 

The major thematic areas discussed at the conference were as follows: 

a) Challenges of sustainable energy development in Africa; 

b) National and regional energy planning for nuclear power development; 

c) Legal and nuclear safety and security considerations; 

d) Leadership and management of a nuclear power programme; 

e) Funding and financing of a nuclear power programme in its early stages; and 

f) Regional networking for nuclear power programme development. 

This report delineates the key highlights/observations arising from deliberations at the 

conference based on the 6 thematic areas listed above. 

 

2. OPENING REMARKS: KEY HIGHLIGHTS 

2.1 Head of delegation, Kenya National Assembly 

 

i. Nuclear was one of the most reliable technologies for electricity 

generation in the world today, able to generate large amounts of energy 

with minimal environmental impacts. 

ii. The high cost of electricity in Kenya continued to be a challenge and the 

country was spending large amounts on the fuel cost adjustment 

associated with the use of thermal plants. 

iii. In light of these challenges, nuclear was seen as a key driver of the Kenya 

Vision 2030 development blueprint and the infrastructure projects 

necessary to fuel socio-economic growth. 
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iv. Ongoing measures being taken by the National Assembly towards the 

development of Kenya’s Nuclear Power Programme included mobilizing 

resources for scholarships for students in nuclear energy; continued 

stakeholder engagement; and funding for nuclear research & development 

(R&D). 

2.2 Steering Committee Chair, International Forum for Nuclear Energy Cooperation 

(IFNEC)   

i. The primary goal binding the International Forum for Nuclear Energy 

Cooperation (IFNEC) and the International Atomic Energy Agency 

(IAEA) was the pursuit of reliable and sustainable nuclear power. 

ii. IFNEC is not a promotional agency for nuclear power.  It consists of 64 

represented countries and provides a framework for international 

cooperation and exchange of information on peaceful uses of nuclear 

energy.  IFNEC does not distinguish between any countries on the 

basis of hierarchy.  Each country is placed on an equal footing as a 

contributing partner. 

iii. IFNEC focus issues included the following: 

a) Barriers and opportunities to accessing nuclear energy for those 

countries that had either decided to use or continue to develop the 

use of nuclear power; 

b) Regulatory issues; 

c) Reliable nuclear fuel services; 

d) Waste management issues; and 

e) Financing of nuclear power plants – with a focus on the role of 

multilateral and regional development banks in the financing of 

nuclear power plants. 

 

2.3 Deputy Director General, International Atomic Energy Agency, 

Department of Nuclear Energy 

i. Access to reliable energy sources was a critical component of all facets of socio-

economic growth. 

ii. The IAEA assisted member states in developing their national energy strategies 

through technical cooperation programmes, the primary means by which the 

IAEA provided assistance to member states.1   

iii. Emphasis was placed on the complexity of undertaking a nuclear power 

programme including the need for human resource development (HRD) and the 

                                                           
1
 IAEA projections indicated that global nuclear power capacity was set to grow steadily.  The Fukushima 

accident had not reduced or slowed down the growth of nuclear power on a global level. 
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management of nuclear safety, security and safeguards.  The IAEA had 

developed the ‘Milestones Approach’ to assist member states to develop the 

required nuclear infrastructure in a phased and systematic manner.  

iv. The use of Integrated Nuclear Infrastructure Review (INIR) missions as a means 

of evaluating the development of nuclear infrastructure had proven to be a 

useful service to member states.  In 2015, 3 countries, namely, Kenya, Morocco 

and Nigeria had INIR missions planned.  Challenges that had been identified by 

previous INIR missions included: 

a) HRD development; 

b) Development of legislative and regulatory infrastructure; and 

c) Stakeholder engagement on the benefits and risks associated with 

the use of nuclear energy for power utilization. 

 

2.4 Principal Secretary, Ministry of Energy & Petroleum 

i. The government of Kenya’s commitment to the introduction of nuclear energy in 

the Kenyan energy mix and reduce over-reliance on hydropower was re-

affirmed. 

ii. Furthermore, it was noted that nuclear was beneficial as a base power source.  

4000MW was expected to come from nuclear energy by 2031 – constituting 

approximately 20% of the projected Kenyan energy mix.   

iii. Kenya, a member of the IAEA since 1965, was committed to developing her 

nuclear power programme with strong consideration for safety in accordance 

with international best practice. 

iv. Notable milestones that Kenya had achieved in the development of nuclear 

power included: 

a) Development of the 15 year Strategic Plan for Kenya’s Nuclear 

Power Programme; 

b) Strengthening of HRD in cooperation with Republic of South Korea 

through the Kepco International Nuclear Graduate School 

(KINGS), where Kenyan students were undertaking master’s 

degrees in nuclear engineering and the Texas A&M University 

(TAMU) where training had been provided to participants from a 

broad spectrum of energy sector utilities on nuclear power 

fundamentals, nuclear project procurement and the development of 

regulatory infrastructure; and 

c) Completion of the pre-feasibility study for Kenya’s Nuclear Power 

Programme (NPP) in close consultation with the IAEA. 

v. Kenya’s power system continued to grow steadily, from about an installed 

capacity of 1700MW a year ago to 2200MW currently. 
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2.5 Ministerial segment  

i. The challenges of power in Africa were considerable particularly the provision of 

universal electrification.  Several African countries had resolved to diversify their 

energy mixes to reduce over-reliance on hydro, solar, thermal and biomass 

energy sources which were no longer sustainable sources.  The need for 

diversification had in turn led to an increased interest in exploiting nuclear 

energy for power generation with construction of power plants planned in the 

mid and long term period(s). The high capital costs of constructing nuclear 

power plants were counter-balanced against the cheap cost of power production 

once the power plants commenced with commercial operation. 

ii. Measures had been taken to develop institutional, legislative and regulatory 

infrastructure and develop human resource capacity (including ratification of 

nuclear related treaties and conventions) to ensure that the exploitation of 

nuclear energy for power generation was conducted in a safe and secure manner. 

iii. It was imperative to strengthen public confidence in the use of nuclear energy for 

electricity generation and to enhance understanding on the benefits of nuclear 

energy so as to mitigate negative public perception. 

 

 

2.6 Summary of key highlights from the opening remarks 

 

i. The cost of electrical energy in Africa was extremely high and the average 

customer paid relatively high electricity prices for a relatively low quality service 

in terms of reliability. 

ii. Availability of electricity in terms of access and sufficiency remained a challenge. 

iii. There was need to address and enhance energy security. 

iv. Public perception of nuclear technology needed to be improved – with a view to 

debunking the risks associated with utilization of nuclear energy for power 

generation. 

 

3. FORUM SESSIONS – KEY HIGHLIGHTS 

3.1 Challenges of sustainable energy development in Africa 

Aim of the forum: to present and discuss the current status and future 

efforts/initiatives to address challenges of sustainable energy development in 

Africa. 

 

The key highlights of the forum are enumerated below: 

i. Following the post-2015 development agenda, the United Nations (UN) 

Millennium Development Goals (MDGs) had been succeeded by the ‘Sustainable 
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Development Goals’ (SDGs).  There were 17 SDGs that cumulatively expressly 

recognized the central role that energy played in the development process. The 

SDGs aimed to ensure access to affordable, reliable, sustainable and modern 

energy to all.   

ii. Particular focus has been placed on 3 key issues on energy: 

a) Energy security; 

b) Economic competitiveness (affordability and access); and 

c) Environmental considerations (climate change, regional & local 

pollution). 

iii. Africa was rich in natural resources but the lack of access for all remained a 

formidable challenge.  Regionalization of energy was key to developing 

electricity routes/paths within Africa. 

iv. Important issues surrounding nuclear energy had been discussed at a global 

level.  These issues were the development of nuclear infrastructure (national 

position, legal and regulatory framework(s), nuclear safety (radiation protection 

& safety culture), human resource development, emergency planning, fuel cycle 

(including waste management), grid sizes, financing and subsidies. 

v. In general, countries differed with respect to energy demand growth, financing 

options and alternatives to conventional energy sources.  In the end, however, 

local conditions determined the optimal supply and technology mix in each 

country.   

vi. Nuclear power had strong potential to form an integral part of regional and 

national energy mixes in Africa.  Regional approaches to energy needed to be 

harnessed further by African countries where energy could be most economically 

generated.2  Additionally, it was suggested that case analyses on the deployment 

of regional (hypothetical) models for nuclear power plants could provide a 

useful platform for learning among African countries.3  

  

3.2 National & Regional Energy Planning for Nuclear Power Development 

Aim of the forum: to discuss existing and future efforts to establish national and regional 

capabilities, including establishment and use of regional power pools, in energy 

planning for nuclear power development.   

The key highlights from the forum are enumerated below: 

                                                           
2
 Existing regional connection links required better enforcement in order to promote regional cooperation in 

nuclear energy. 
3
 The New Partnership for Africa’s Development (NEPAD), an economic development program of the African 

Union, continued to play a pivotal role in nuclear energy development with particular emphasis on the regional 
approaches to nuclear power plant development.  NEPAD’s strategy towards nuclear power in Africa focused on 
building soft infrastructure which included human capacity, policies, laws and regulations.  
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i. A country considering the introduction of nuclear power had to assess and 

develop comprehensive strategies to satisfy its energy needs. 

ii. In light of the long lead times associated with the establishment of nuclear power 

programmes, several African countries had launched energy demand and supply 

assessments.  The goal of these assessments was to evaluate the techno-economic 

viability and possible timelines for adding nuclear power to their national energy 

mixes. 

iii. The IAEA had developed various energy planning tools and member states had 

received training on how to utilize them through technical cooperation projects.   

The IAEA energy planning tools provided a consistent framework for evaluating 

existing energy resources and energy demands.  The energy tools also allowed 

for various technologies to be added as appropriate. 

iv. The energy planning tools allowed energy planners to understand how 

electricity prices developed as well as define optimal solutions between on-grid 

and off-grid capacity. 

v. Development of sound energy strategies was necessary in order to effectively 

deal with uncertainties of the future; encourage and attract investment 

opportunities and increase understanding of how various energy scenarios 

would develop in a manner that was most economical.  

vi. Despite an increased uptake in the use of energy planning tools in Africa, the 

following challenges remained: 

 

a) Lack of reliable data: 

a. Data collection was not always legislated; 

b. Data accuracy was not always guaranteed; 

c. Available data was not always accessible; 

d. Reluctance to provide data for commercial reasons; 

e. Finding relevant energy data was difficult; 

f. Lack of funding for energy planning including inadequate financial 

resources for purchasing computers and data 

acquisition/monitoring equipment; dissemination of knowledge; 

expensive internet connections; lack of funding to arrange for 

training programmes and for domestic travel to attend 

meetings/workshops; 

g. Political considerations – successful energy planning had taken 

place in countries where the government was and remained 

engaged.  Additionally, governments needed to recognize energy 

planning as a priority within the wider political agenda. 

b) Staffing challenges: 

a. Staff shuffling/promotions which left lacunae in existing expertise; 
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b. Staff having other additional responsibilities besides modeling; 

c. Low staff motivation in instances where the government did not 

accept the energy plans that had been prepared. 

c) Limited regional cooperation/collaboration:   

a. Collaborative planning required strong political will. 

d) Incorporation of new technologies into planning models. 

 

vii. Despite these challenges, proposals for improving opportunities for 

strengthening energy planning in Africa were identified as follows: 

a) Encouraging fellowships at regional designated centers for energy 

planning; 

b) Training of trainers to increase knowledge and skills transfer in energy 

planning; and 

c) Utilization of social media to develop regional networks for African 

modelers to strengthen regional cooperation. 

 

3.3 Legal, Nuclear Safety & Security Considerations 

Aim of the forum: to discuss the legal, safety and security commitments required 

for the safe and sustainable operation of a nuclear power programme. 

The key highlights of the forum are enumerated below: 

i. Nuclear power was unique because of the safety, security and emergency 

preparedness and response (EPR) issues associated with the use of nuclear 

material and the long term commitment to developing infrastructure on safety, 

security and EPR after the decision to embark on a nuclear power programme 

had been made. 

ii. Nuclear safety infrastructure was a set of institutional, organizational and 

technical elements and conditions established in a member state to provide a 

sound foundation for ensuring a sustainable high level of nuclear safety. 

iii. Nuclear safety was mandatory for all activities associated with the design, 

manufacture, building and operation of a nuclear power facility.  A corollary of 

this, was that in order to develop a sustained level of nuclear safety, a 

comprehensive national law/legal framework had to be put in place. 

iv. The key elements of a national legal framework for nuclear power consisted of: 

a) Adhering to international instruments in order to assure the international 

community on the peaceful uses of nuclear energy as well as facilitate 

international cooperation; 
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b) Adopting national legislation covering the ‘3S’, namely, nuclear safety, 

security, safeguards (and civil liability for nuclear damage); and 

c) Amending existing laws where necessary to ensure consistency with the 

national nuclear law. 

v. In addition, national legislation would have to implement the international 

obligations that arose under various nuclear conventions. 

vi. The key conventions in nuclear safety, security and safeguards areas were as 

follows: 

a) Nuclear safety: 

a. Convention on Nuclear Safety; 

b. Joint Convention on the Safety of Spent Fuel Management and on 

the Safety of Radioactive Waste Management; 

c. Convention on Early Notification of a Nuclear Accident; and 

d. Convention on Assistance in the Case of a Nuclear Accident or 

Radiological Emergency. 

b) Nuclear security: 

a. Convention on the Physical Protection of Nuclear Material; and 

b. Amendment to the Convention on the Physical Protection of 

Nuclear Material. 

c) Safeguards: 

a. Treaty on the Non-Proliferation of Nuclear Weapons; and 

b. Additional Protocol to safeguards agreements.  

vii. When enacting the national nuclear law, it was important to consider the 

country’s national context; the form of the law (whether it ought to be 

comprehensive4 or pluralistic); the clarity and consistency of the law; plans for 

assessment, adoption and revision of the law; input from stakeholders from early 

on in the legislative process; and training of both technical and legal experts in 

nuclear law. 

viii. The IAEA offered assistance in drafting and review of national nuclear 

legislation through its Legislative Assistance Programme. 

ix. For member states embarking on a nuclear power programme, nuclear security 

infrastructure needed to be established as early as possible by ensuring that the 

legal and regulatory framework as well as the roles and responsibilities of the 

competent authorities responsible for nuclear security were appropriately 

defined. 

x. Establishing an effective nuclear security culture required continuous effort and 

involved cooperation with other relevant national, regional, and international 

organizations. 
                                                           
4
 The comprehensive approach was the preferred approach and involved covering all the key elements in a single 

law as opposed to covering different subject areas in multiple pieces of legislation (the ‘plural’ form). 
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xi. Clearly defined management roles and responsibilities were essential for 

enhancing organizational nuclear security culture. 

xii. Undertaking periodic security culture assessments was necessary in order to 

provide feedback on an organization’s security culture and provide a basis for 

further nuclear security enhancement. 

 

3.4 Leadership and Management of a Nuclear Power Programme 

Aim of the forum: to discuss key considerations for decision making for introduction of a 

nuclear power programme with focus on starting new build with addressing key 

challenges such as the development and maintenance of a strong ‘national position’ on 

nuclear power.   

The key highlights of the forum are enumerated below: 

i. Countries exploring utilization of nuclear energy for power production by region 

were: 

a) North Africa: Egypt, Algeria, Morocco, Tunisia, Libya. 

b) Sub-Saharan Africa: Nigeria, Ghana, Kenya, Sudan, Uganda, Niger and 

South Africa. 

ii. The rationale for exploiting nuclear power had been driven by the need to create 

energy security by diversifying national energy mixes; fossil fuel constraints and 

the need to mitigate climate change.  A further benefit of nuclear power was its 

ability to supply high capacity base load power. 

iii. The Integrated Nuclear Infrastructure Review (INIR) missions provided by the 

IAEA at the request of member states were a useful way of reviewing the nuclear 

infrastructure status and identifying areas for further action and 

recommendations aimed at improvement. 

iv. From the regional perspective,   pre-feasibility studies5 regarding regional 

nuclear power programmes were on the rise as exemplified by Kenya, Ghana, 

Uganda and Morocco;  

v. In spite of the progress that had been made by African countries in the 

development of their nuclear power programmes, the following regional 

challenges required to be addressed: 

a) Energy planning needed to be encouraged, prioritized and better 

implemented; 

b) Stakeholder engagement needed to be strengthened and improved; 

                                                           
5
 In the experience of Uganda and Kenya, a ‘participatory approach’ involving various entities relevant to the 

nuclear infrastructure issues under consideration had been a beneficial means of fostering stakeholder 
engagement during the course of the pre-feasibility study.  
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c) Regulatory interface(s) needed to be improved between various 

institutions involved in the development of the nuclear power 

programme; and 

d) National decision(s) required better co-ordination between various 

stakeholders in order to be effective.  In particular, it was observed that it 

was difficult to create linkages between the technical community, the 

political class (ministers and politicians), and the public.  This difficulty 

was further exacerbated by weak co-ordination and unclear roles and 

responsibilities between different entities. 

vi. Developing a strong ‘national position’ on nuclear power was integral to the 

successful development of a country’s nuclear power programme.   

vii. Many member states were struggling with how to develop the national position 

in phase 1 of the development of their nuclear power programmes.  Specifically, 

3 issues were yet to be fully grappled with: 

a) Was a country’s national position established at a political or technical 

level? 

b) What were the main components and who were the main stakeholders 

concerned? 

c) How was the national position implemented and maintained? 

viii. The components of the national position were as follows: 

a) The development of national policy development (long term) goals; 

b) Energy analysis and planning to evaluate the potential role of the nuclear 

option; 

c) Pre-feasibility study for the evaluation of the national capabilities to 

support a nuclear power programme; and 

d) The development of a stakeholder involvement policy encompassing the 

political decision makers and elected officials; the professional and 

technical community; the public and other interested parties. 

ix. The process of building a country’s national position was both a technical and 

political process which involved the following: 

a) Developing energy planning in line with the priorities of the national 

energy policy; 

b) Establishing the Nuclear Energy Programme Implementing Organization 

(NEPIO);  

c) Development of the pre-feasibility study  of the nuclear power 

programme, including conducting self-evaluation of nuclear 

infrastructure through INIR missions; 

d) Statement of the national decision (keeping in mind the ‘components’ of 

the national position described above); and 

e) Implementing the national decision. 
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x.  The national position had to be maintained throughout the lifetime of the 

nuclear power programme as a confidence building measure for the international 

community on the continued sustainability of the programme. 

 

 

3.5 Funding and financing of nuclear power programmes 

Aim of the forum:  To discuss challenges of funding and financing of a nuclear power 

programme. 

The key highlights of the forum are enumerated below: 

i. It was important to assess sources and methods of project financing in the early 

stages of the nuclear power project with due consideration to the several 

complex and interrelated activities with long duration and/or lead times. 

ii. It was important to involve national economic and finance authorities or 

ministries at an early stage of the development of the nuclear power programme. 

 

3.6 Regional networking for Nuclear Power Programme Development 

Aim of the forum: To discuss the activities at regional or sub-regional level to facilitate the 

networking of nuclear power programme related institutions. 

The key highlights of the forum are enumerated below: 

i. At an international conference on human resource development attended by 

over 300 participants from 65 IAEA member states in Vienna in May 2014, it was 

recognized that networks had become an instrumental aspect of knowledge 

sharing and capacity building. 

ii. The prelude to establishing knowledge sharing network began at the 1st African 

Conference on Nuclear Power held in Cairo, Egypt from 6 to 7 June 2009.  At this 

conference, it was recognized that regional and international cooperation was 

key to building capacity across African countries. 

iii. This recognition was re-affirmed at the 2nd African Conference on Nuclear Power 

held in Cape Town, South Africa, from 30 May to 1 June 2011.  At this 

conference, it was also recognized that African countries with knowledge in 

nuclear power technologies ought to extend training and know-how to other 

African countries. 

iv. In keeping with the consensus as established in the conferences referred to 

above, the following networks have been developed in Africa: 

a) Forum on Nuclear Regulatory Bodies in Africa (FNRBA)6; 

                                                           
6
 The FNRBA currently consists of 33 member states. 
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b) Network for Education, Science and Technology (AFRA-NEST);7 

c) Central African Research Reactor Network (CARRN); and 

d) Mediterranean Research Reactor Network (MRRN). 

v. From the foregoing initiatives, it was clear that regional and sub-regional 

cooperation was on the rise in Africa.  There was overt recognition that member 

states needed each other in developing nuclear infrastructure. However, greater 

effort needed to be expended to encourage member states to maximize the 

benefits of existing knowledge sharing networks as the exchange of information 

on nuclear infrastructure still remained limited or entirely untapped in certain 

cases. 

vi. Constant review of the activities of existing regional networks was an important 

means of providing feedback for improvement. 

 

4. CONCLUSION 

In conclusion, the Conference provided a forum for addressing the challenges and 

concerns related to the introduction of nuclear energy.  Deliberations highlighted 

how nuclear energy for electricity generation could catalyze socio-economic 

development.  A summary of the key observations follow below: 

i. The introduction of nuclear power in Africa was driven by the need to create 

energy security through diversification of national energy mixes; support the 

economic/development agenda; and increase accessibility to affordable 

electricity.  The widening of the existing scope of energy accessibility was 

recognized in the post 2015 development agenda’s sustainable development 

goals. 

ii. The IAEA continued to provide member states with assistance in developing 

their national nuclear infrastructure.  The INIR service provided by the 

agency at the request of member states had proved to be very useful in 

evaluating the status of the development of national nuclear infrastructure.  It 

provided a mechanism by which action plans and recommendations for 

continual development could be made.  The INIR service also provided the 

additional benefits of providing a phased approach to decision making 

through an ‘integrated’ platform that brought together relevant stakeholders.  

iii. Local capacity in the use of the IAEA’s analytical tools and methodologies to 

comprehensively analyze future energy paths for sustainable development in 

Africa had to be strengthened further. 

                                                           
7
 24 African member states and 5 collaborating organizations were represented at the 1

st
 AFRA-NEST meeting. 
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iv. Utilization of regional approaches (including regional networks) for the 

development of national nuclear infrastructure needed to be reinforced.  

Regional approaches provided strong platforms for exchange of information 

and cooperation in the development of national nuclear infrastructure.  It was 

further underscored that any regional initiatives needed to be informed by 

support of other aspects, notably ‘regional integration.’ Regional peaceful 

initiatives at a political level also required support as political goodwill was 

both an integral pre-condition and catalyst for the successful development of 

nuclear power. 

v. Stakeholder engagement and public education on the benefits and risks of 

nuclear power remained inadequate.  It was strongly emphasized that more 

had to be done in this area particularly in terms of allocation of sufficient 

resources to strengthen public education initiatives and outreach 

programmes on the utilization of nuclear power. 

vi. Development of strong national nuclear legal and regulatory frameworks, 

human resource development, funding/financing, and the development of a 

strong national position for nuclear power remained key challenges for 

member states. 

vii. Use of pre-feasibility studies modeled on the basis of the IAEA’s Milestones 

Approach to assess existing nuclear power capability (often through the use 

of focused working groups) was increasing among member states. 

 

 

 

 

 

 

 

 


