
ADEDOKUN, R., STRACHAN, P. and SINGH, A. 2024. Advancing grid-connected wind and solar energy adoption in 
Nigeria: exploring the dynamics of socio-technical transitions. Presented at 2024 The Progress Playbook Policies for 

the planet conference, 14 March 2024, [virtual event]. 

 
 
 
 

This document was downloaded from 
https://openair.rgu.ac.uk 

Advancing grid-connected wind and solar energy 
adoption in Nigeria: exploring the dynamics of 

socio-technical transitions. 

ADEDOKUN, R., STRACHAN, P. and SINGH, A. 

2024 



ADVANCING GRID-CONNECTED 
WIND AND SOLAR ENERGY 
ADOPTION IN NIGERIA: 
EXPLORING THE DYNAMICS OF 
SOCIO-TECHNICAL TRANSITIONS

Aberdeen Business School
Robert Gordon University 

Dr Racheal Adedokun r.adedokun1@rgu.ac.uk (Presenter)
Prof Peter Strachan p.a.strachan@rgu.ac.uk  
Dr Anita Singh a.singh13@rgu.ac.uk 

Research Team

mailto:r.adedokun1@rgu.ac.uk
mailto:p.a.strachan@rgu.ac.uk
mailto:a.singh13@rgu.ac.uk


Overview
Introduce myself and the research team 03
Background to the study - Global and Nigeria 04
Nigerian policy landscape 11
Problem 12
Concepts of the study 13
Aims and Objectives 14
Approach 15
Data Analysis 18
Results 19
Conclusions 21
Next Projects 22
References 23



• Lecturer in Management at Robert Gordon University, 
⚬ Chartered manager at the Chartered Management Institute.
⚬ Fellow of Higher Education in the UK.
⚬ Fellow of Institute of Management Consultant.
⚬ Certified Management Consultant at the International Council of Management Consulting Institutes (ICMCI).
⚬ Certified Management Specialist from the London Graduate School.
⚬ Associate Member of the Energy Institute, UK.

• PhD in Management, focusing on the Strategic planning process and governance with the role of accountability and 
transparency of energy transition, Master’s in Business Administration, UK and a bachelor's degree in Accounting, Nigeria.

• Over 10 years of industry and education experience. 

• Member of the Board Governor and Academic Council at Robert Gordon University (2019–2022).

• Most recent projects: 
⚬ Decision-making in the Front-End Loading Stage of Project Management in the UKCS Oil and Gas Industry sponsored by the 

Engineering Construction Industry Training Board (ECITB).
⚬ British Council/International Science Partnership Fund sponsored a multi-national symposium on clean energy for a resilient 

planet, which included researchers from the UK, Japan, and India.

• Recent Publication: 
⚬ Investigating the Strategic Planning Process and Governance to Promote Grid-based Renewable Energy Development in 

Nigeria.
⚬ Naturalistic Decision-making and Decision Drivers in the Front End of Complex Projects
⚬ Socio-technical Transition - Technology Roadmap for Accelerating Grid-based Renewable Electricity Sector Transitions in 

Nigeria.

About Me



Background

Climate change issues Air Pollution 
Source: World Health Organisation 2023

Source: Climate Synthesis Report 2023 by the Intergovernmental Panel on 
Climate Change 

Almost all of the global population (99%) breathe air that exceeds WHO 
guideline limits and contains high levels of pollutants. 

7 million premature deaths annually from the combined effects of ambient 
air pollution and household air pollution .



Background - Global Context
Limit the global average temperature increase to well below 2°C above pre-industrial levels and pursue efforts 

to limit the temperature increase to 1.5°C above pre-industrial levels.

Source: United Nations 2015

• Global transition is necessary to address climate change and air pollution issues.

• 194 countries signed the Paris Agreement with Nationally Determined Contributions in place. 

• The net-zero targets are set by 146 countries.

• COP 28 concluded with an emphasis on the “beginning of the end for the fossil fuel era”



Background - Global Context

Source: The Oil and Gas Industry in Net-Zero Transitions by IEA 2023

Examples of Policies 
to Scale-up Demand 
and Supply of Clean 

Energy.



Background - Global Context

Source: Climate Watch by the World Resources Institute/Our World in Data  2020

Sectors with high emission intensity 



Background - Global Context

Source: Renewables Energy Global Status Report 2023 by REN21

Countries with Net-Zero and 
Renewable Energy Targets 2022



Our services

85 Million Nigerians are 
without access to 

electricity [IEA 2019].

Energy access

35% of the urban area has 
no access to electricity 

(residential and industrial) 
[IEA 2019].

Urban area

4,000MW of electricity was 
supplied compared to 

6,000MW demand in 2019 
[IEA 2019]. 

Energy and supply gap

75% of industrial areas are 
off-grid, and Nigeria is the 
largest importer of fossil 
fuel-based generators in 

the world [IEA 2019].

Industrial energy 

The Nigerian population is 
projected to double by 

2050, and energy demand 
is projected to increase 

[Cookson 2019].

Nigerian Population

Electricity challenges have had 
devastating economic 

implications, with an annual loss 
of $26.2bn, about 2% of the 

country’s GDP [World bank 2020].

Electricity Challenge

Background - Nigeria Context



Our services
Background - Nigeria Context

Source: 10 Countries most threatened by Climate change in 21st century 



S/N Policies Policy 
year Background Energy Objectives Deliverables Target 

Date

1 National Energy Policy 
(NEP)

2003, 
revised 
2006 
and 
2013

Nigeria's energy utilisation was increasing; therefore, 
a need arose to ensure an "optimal, adequate, 
reliable and secure supply of energy for economic 
development".

1. To develop and diversify energy resources for energy security and efficiency.2. To generate 
income from energy production.3. To ensure energy supply is affordable, "adequate, reliable 
and sustainable".4. To encourage national and international investments in the energy sector 
etc.

75% energy access and 40 GW 
power generation. 2020

2 Renewable Energy 
Master Plan (REMP)

2005, 
revised 
2012

The country continues to seek avenues to improve 
electricity supply and increase the reliability and 
security of the grid.

Increased installed capacity of:- Small-hydro: 600 MW in 2015 and 2,000 MW by 2025;- Solar 
PV: 500 MW by 2025;- Biomass-based power plants: 50 MW in 2015 and 400 MW by 2025; and- 
Wind: 40 MW for wind energy by 2025.

Increase renewable electricity 
from 13% of total electricity 
generated in 2015 to 23% in 2025 
and 36% by 2030.

2030

3
Renewable Energy 
Policy Guideline 
(REPG)

2006
This is a combination of renewable electricity 
strategies described in the Nigerian constitution, 
NEP, REMP, etc.

1. electricity diversification.2. increase energy access.3. enhance technology development.4. 
reduce pollution. Same as NEP and REMP. 2030

4
Renewable Electricity 
Action Programme 
(REAP)

2006 The REAP was set up to enable the implementation 
of REPG. Same as REPG. Same as REPG. 2030

5 Vision 20:20:20 2010 The Nigeria Vision 20:20:20 is the country's plan for 
growth and development to be among the 20 
largest economies in the world.

1. Improving power supply2. efficient delivery of sustainable, adequate, qualitative, reliable, and 
affordable power.

35,000 MW of electricity 
generation by 2020 (6,000 MW by 
2009, 20,000 MW by 2015). Include 
renewable energy generation in 
the long-term targets.

2020

6

National Renewable 
Energy and Energy 
Efficiency Policy 
(NREEEP)

2015

The energy access to rural areas is low, and further 
development of the grid system will not cater for all 
the rural communities that are hitherto unreached. 
Hence the NREEEP provides a comprehensive 
renewable energy policy for urban and rural areas, 
i.e., grid and off-grid development.

1. set-up a framework to address energy access and security.2. Increase the proportion of 
energy generated from renewable sources.3. Incorporate energy efficiency in the energy 
plan.4. Develop an integrated resource plan (IRP).

At least 10% of hydroelectricity 
always.At least 3% solar energy by 
2020 and 6% by 2030.

2030

7
Sustainable Energy for 
All (SE4All) Action 
Agenda

2016
Nigeria's Sustainable energy for all action agenda is 
an offshoot of the global SE4ALL incorporated with 
other national energy agenda.

1. Increase electricity access2. Improve energy efficiency3. Invest in renewable energy 
technologies.

Increase energy access from 40% 
(urban =65% and rural = 28%) in 
2015 to 75% (urban = 90% and 
rural = 60%) by 2020 and 90% by 
2030.Increase electricity 
generation on the grid from 5,000 
MW in 2015 to at least 32,000 MW 
by 2030

2030

8
National Renewable 
Energy Action Plan 
(NREAP)

2016

A comprehensive document that provides a 
detailed roadmap for renewable energy 
development in Nigeria. It is an offshoot of the 
NREEEP.

Same as NREEEP. Same as NREEEP. 2030

Nigeria Policy landscape 

Renewable energy will account for 30% of a planned 30GW by 2030

Source: Author



Problems
Problem 01 Problem 02 Problem 03 Problem 04

Renewable energy (RE) 
sources (off-grid and 

grid-based) have been 
identified as a remedy to 
address energy poverty 

and climate change 
issues and boost 

economic and 
sustainable development.

The National Renewable Energy 
Action Plans targeted renewable 
energy accounting for 30% of the 

planned 30 GW generation by 
2030, i.e., available electricity. 

Energy access will increase from 
65% (2016) to 75% (2020) and 

90% (2030) [NREAP 2020]. 
However, significant milestones 

have been missed, with 
projections looking unattainable 
for the 2030 target [SE4ALL 2016].

While the off-grid 
segment has had 

notable success, no 
new RE technology 

has been 
incorporated into the 

national grid. 

Given the huge economic 
cost, we want to 
understand the 

difficulties of actualising 
grid RE (solar and wind) 

strategies and assess the 
governance and 

planning process (actors' 
involvement and RE 

instruments). 



Concepts in this Study

Utility-scale renewable energy (RE) that feeds into the 
national grid

Route for developing and implementing RE strategies, 
policies, plans, and projects

Governance of transition Grid-based renewable energy Strategic planning process
Governance arrangements to facilitate and accelerate 

the transition process.



Aim/Objectives
Investigate the renewable energy planning process and governance 
for implementing grid-based renewable energy strategies in Nigeria 
to identify barriers, enablers and drivers for transitions. 

To identify and analyse the 
barriers to Nigeria's grid-based 

renewable energy strategies 
implementation process.

Objective 01
To critically evaluate the drivers 

for the energy transition in Nigeria.

Objective 02
To identify and assess the impact 

of enablers for adopting 
renewable energy on the grid in 

Nigeria.

Objective 03



03

Approach

Social
System 

Technology
System

MLP

Duration of the online (Zoom and Teams) semi-
structured interviews: 28 to 107 minutes. 



Public authorities

Regulatory 2

Policymaking 6

Government ministry and 
parastatal 4

Participants Categories

12

1

1

1

Energy and Non-energy 
Industry Actors 2

7

1

2

2

2

Research and development institute

Association

Climate change movement

NGO

Universities

Electricity Value Chain 

Electricity generation 
companies

2

Electricity distribution 
companies

3

Electricity transmission 
company 2Renewable energy 

investment company

Independent researchers

Renewable energy businesses



Interview 
Questions 

1

2

3



DATA ANALYSIS PROCESS

Phase 1: Familiarising yourself with the data

• Barriers to renewable energy 
development. 

• Drivers for the  development  of 
renewable energy.

• Enablers of grid renewable energy 
implementation.

Phase 3: Searching for themes Phase 5: Defining and naming themes

Phase 2: Generating  initial codes 

112 codes were collapsed and some made 
redundant.

Phase 4: Reviewing themes Phase 6: Producing report

1 2 3 4 5 6

Raw Interview Data



Grid-Network-related Determining Factors Renewable-Energy Development-related

Policy and Regulatory
Lack of continuity in policy
Lack of deep thinking in the policy and strategy formulation 
No clear policies and implementation action plan for the policies

Distrust in management of the national grid
Insecurity (kidnapping, banditry and vandalism) Socio-Cultural Barriers Lack of awareness of benefit 

Land use issues

Social budgeting Economic Barriers Economic decline and slow down
Impact of national debt

Corruption Political Barriers
Lack of government synergies and fragmentation in political decisions
Lack of government commitment and political will
Political risk and influence

Existing bureaucracy
Management challenge Administrative Barriers

Existing financing and market structure of the power sector Financial Barriers RE Investments drawback

Institutional Barriers
Lack of institutional synergy or mandate overlap
Too many agencies need institutional leadership/Lack of specific agency for 
grid renewable energy

Pre-existing industry agreements
Resistance and sabotage from current energy producers
Liquidity challenge (ineffective revenue collections)

Market-Related Barriers Lack of cost-reflective tariff

Technology maintenance Technological/Technical Barriers

Lack of expertise and RE technology capacity in the sector
Unreliability of the renewable energy technology
Cost of technology
Narratives from off-grid systems
Technology implementation challenge
Limited storage capacity
Lack of research and development initiative

Grid unreliability
Obsolete infrastructure
Grid expansion challenge (grid capacity)
Transmission line and distribution challenges
Metering

Infrastructural barriers

PROBLEMS IN GRID-NETWORK 
ELECTRICITY PROVISIONS AND 
RENEWABLE ENERGY 
DEVELOPMENT RELATED CONCERNS 

RESULTS
Barriers to Nigeria's 

grid-based renewable 
energy strategies 
implementation 

process.



RESULTS Drivers and enablers for adopting renewable energy on the grid in Nigeria.

Socio-cultural 
barriers

Economic 
barriers

Political 
barriers

Financial 
barriers

Legal 
barriers

Administrative
 barriers

Technological 
barriers

Infrastructural 
barriers

Market-related 
barriers

Policy and 
regulatory

Institutional 
barriers

Grid RE Targets 
30% of 30GW by 

2030

International 
influences 

• International 
agreements i.e., 
Kyoto protocol, Paris 
Agreement

• International trends 
and pressures

Energy mix and 
diversification

Availability of RE 
resources 

Economic 
development 

Growing 
population 

Energy access 
and security 

• Energy Access
• Energy Security 
• Quality and equitable 

power supply

Sustainability Environmental 
driver 

• Climate change 
mitigation and low 
carbon driver

• Global warming

Current Grid Status   
 No New RE 
Technology 
Introduced

Financial 
enablers

• Financing
• Private Investment 

Arrangement 

Technological 
enablers

• Technology 
advancement

• Competitive cost of 
renewable energy

• Cheaper maintenance

Political 
enablers

• Government 
policies

• Government 
partnerships

Support 
networks 

• Support networks
• Improved technology 

standards and regulations
• One-stop investment shop

Societal 
acceptance

Emerging 
information

Support 
mechanism 

Policy and
 regulation 



Conclusions
• Inefficiencies in the electricity sector need to be addressed to deploy renewable energy in the Nigerian grid system.

• However, the inefficiencies can create windows of opportunities for renewable energy development as they are factors causing 
deviation and misalignment in incumbent electricity regime configurations.

• A business model that puts energy access and supply issues at the centre to resolve the country's energy poverty issue is promising as 
government’s spending has been channelled to essential development needs.

• The political regime needs to fully embrace the shift to renewable energy for environmental and sustainability goals.

• Support mechanisms need to be implemented to encourage private-public partnerships with improved data availability systems.

• Positive perceptions and attitudes of the population towards the technologies should be leveraged through community and societal 
engagement by introducing smart grid systems and government partnerships.

•  Synergy is crucial at the Federal, State, and Local governmental levels.

• For transition to occur, the investment community, political actors, and existing electricity generating and distribution players, amongst 
others, need to be at the table.

• Countries with a socio-technical, techno-economic, political, and energy poverty issues similar to Nigeria's.



NEXT PROJECT

PROJECT  1

Development of Policy 
Brief 

PROJECT  2

A bottom-up approach 
through community 

engagement to 
understand the 

dynamics of transitions 
on the grid system   

PROJECT  3

Further research 
should focus on the 

dynamics of the 
regime in a transition 

pathway where 
incumbent regime 

systems are 
inefficient.

PROJECT  4

Development of a 
Business Model in the 
developing countries 

context that embraces 
energy access, supply, 

affordability and 
sustainability dimensions.  
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