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Vice-Chancellor's Note: 

Advancing Nigeria's Energy Future 
Through Research and Innovation
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Nigeria's energy sector is undergoing one of the most consequential transitions in 

its history. As a nation richly endowed with hydrocarbon resources, yet increasingly 

conscious of global decarbonisation trends and domestic energy access 

challenges, our pathway forward must be deliberate, research-driven, and 

innovation-led. Recent reforms and sector realignments in Nigeria signal a dual 

commitment: strengthening traditional oil and gas operations while accelerating 

diversification into cleaner and more sustainable energy solutions. The expansion 

of domestic gas utilisation, growing investment in off-grid solar systems, mini-grids, 

and embedded generation, and renewed regulatory clarity in the electricity market 

all point toward a broader restructuring of our national energy architecture.

However, infrastructure and policy alone will not deliver energy security. The true 

differentiator will be knowledge capital.

This is where universities must lead.

At Federal University of Petroleum Resources, Effurun (FUPRE), we recognise that the 

future of Nigeria's energy sector will be shaped by research excellence, industry 

collaboration, and the training of highly skilled professionals who can operate 

across both conventional and renewable energy domains.

The global energy transition is not a departure from our strengths — it is an 

expansion of them. Petroleum engineering expertise must now intersect with 

renewable systems integration. Electrical and mechanical disciplines must evolve 

toward smart grids, energy storage technologies, hydrogen systems, and carbon 

management solutions. Environmental sciences must provide the framework for 

sustainability and responsible resource utilization.
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Three strategic opportunities stand before Nigerian universities:

There is urgent need for context-specific research into solar PV performance under 

tropical conditions, battery storage optimization, grid integration challenges, and 

hybrid energy systems tailored for rural and industrial clusters. Nigeria's energy 

transition cannot rely solely on imported models; it must be informed by local data 

and indigenous innovation.

1. Renewable Energy Research and Deployment

Natural gas remains critical to Nigeria's industrialization agenda. Advanced 

research in gas processing, LNG optimization, flare reduction technologies, and gas-

to-power efficiency can position Nigeria as a responsible energy producer while 

lowering carbon intensity.

2. Gas as a Transition Fuel

Technical solutions must be supported by sound regulatory and economic 

frameworks. Universities must deepen research into tariff structures, market 

liberalization models, investment risk mitigation, and energy financing mechanisms 

that attract sustainable capital into the sector.

Importantly, collaboration is essential. Academia must work closely with regulators, 

operators, and technology providers to ensure research translates into deployment. 

Industry-funded laboratories, joint innovation hubs, and structured internship 

pipelines should become standard practice rather than exception.

The responsibility before us is clear: Nigeria's energy transition must not be externally 

dictated; it must be intellectually anchored within our institutions.

As Vice-Chancellor, I reaffirm FUPRE's commitment to serving as a national hub for 

energy research, advanced technical training, and thought leadership. Our mission 

extends beyond producing graduates — we are building solution architects for 

Nigeria's energy future.

The transformation of our energy sector is not merely an economic necessity; it is a 

generational responsibility. Universities must rise to meet it with clarity, courage, and 

competence.

3. Energy Policy, Economics, and Market Design
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Big Data and Data 

Centres: Powering 

Innovation in the 

Energy Sector

We are in the era of Big Data where data centres are like central banks.  Data banks 

are part of the digital assets.  The asset is that the confluence of Big data , AI and 

connectivity is creating new industries out of old industries.  We have seen this with 

Fintech, with digital oilfield technologies, with medical technologies etc.   Big data is 

characterized by the 5Vs of Volume, Velocity, Variety, Veracity and Variability.  The 

intersection of all these lead to vital information, the outcome, the Value. The value of 

new technologies evolving from big data. The global Energy Industry is benefiting 

from big data instigated technologies. 

Introduction

In today's innovation-driven digital 

economy, big data and data 

c e n t r e s  h a v e  b e c o m e 

indispensable digi tal  assets , 

particularly for the energy industry. 

As the sector undergoes rapid 

t r a n s f o r m a t i o n ,  d r i v e n  b y 

decarbonisation, decentralisation, 

and digitalisation, the ability to 

harness and manage vast amounts 

of data is shaping competitiveness 

and sustainability.

Big Data and Energy Industry
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Big Data and Data 

Centres: Powering 

Innovation in the 

Energy Sector

Operational Efficiency: Energy companies use predictive analytics to optimise 

grid performance, reduce downtime, and anticipate equipment failures.

Renewable Integration: Big data enables real-time balancing of variable 

renewable sources such as wind and solar, ensuring stability in increasingly 

complex energy systems.

Consumer Insights: Smart meters and IoT devices generate granular 

consumption data, allowing utilities to tailor services and promote energy 

efficiency.

Risk Management: Advanced analytics help forecast demand, manage price 

volatility, and strengthen resilience against cyber threats.

Why Big Data Matters in Energy

“Big data is the fuel, and data centres are the engine of the energy sector's digital 

transformation.”

Big Data and Data 

Centres: Powering 

Innovation in the 

Energy Sector

Data Centres as the Backbone

Data centres provide the infrastructure to store, process, and secure the enormous 

datasets generated by energy operations. Recent advances include:

AI-Optimised Facilities: Supporting machine learning models for predictive 

maintenance and smart grid management.

Edge Data Centres: Enabling real-time decision-making at the grid edge, crucial 

for distributed energy resources.

Green Data Centres: Leveraging renewable energy and advanced cooling 

technologies to reduce carbon footprints, aligning with the energy sector's 

sustainability goals.

Big Data and Data 

Centres: Powering 

Innovation in the 

Energy Sector

Digital Twins: Virtual replicas of power plants and grids, powered by big data, 

allow operators to simulate scenarios and optimise performance.

Blockchain in Energy Trading: Secure, decentralised platforms are emerging for 

peer-to-peer energy exchange, underpinned by robust data centre 

infrastructure.

Innovative Approaches Emerging
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Big Data and Data 

Centres: Powering 

Innovation in the 

Energy Sector

Hybrid Cloud Models: Energy firms are adopting flexible architectures to 

balance scalability with regulatory compliance.

Big Data and Data 

Centres: Powering 

Innovation in the 

Energy Sector

The Future of Big Data in Thriving Economies

AI-Driven Energy Systems: Artificial intelligence will increasingly automate grid 

operations, demand forecasting, and renewable integration.

Quantum Computing Synergy: As quantum technologies mature, they will 

unlock unprecedented modelling capabilities for energy flows and climate 

impact.

Data Sovereignty: Nations will invest in localised data centres to secure energy 

data and strengthen digital independence.

Inclusive Growth: Big data will support universal energy access, helping 

developing economies leapfrog traditional infrastructure challenges.

For the energy sector, big data is the fuel and data centres are the engine of digital 

transformation. Together, they enable smarter grids, cleaner energy, and more 

resilient economies. As EBS continues to prepare leaders for the future of energy, 

understanding and leveraging these technologies will be central to driving 

innovation and sustainability in the decades ahead.



P

a

g

e 

6

DIRECTOR’S 
DESK

Equipping Executives and Emerging Leaders

As Nigeria's energy sector continues to recalibrate in response to regulatory reforms, 

market restructuring, and global transition pressures, one fact is becoming 

increasingly clear: technical capacity alone will not define our success — strategic 

leadership will.

Recent developments across the oil, gas, power, and renewable segments highlight 

a sector in transformation. Investment patterns are shifting. Gas-to-power initiatives 

are expanding. Decentralized renewable solutions are gaining momentum. At the 

same time, fiscal and regulatory adjustments are reshaping the investment climate.

For industry leaders, this moment demands sharper capabilities in energy 

economics, project finance, risk management, and transition strategy.

At the FUPRE Energy Business School, our focus this year is simple: equipping 

executives and emerging leaders with the analytical tools and strategic insight 

required to navigate complexity and unlock value in a rapidly evolving energy 

landscape. Nigeria's energy future will not be shaped by resources alone — it will be 

shaped by decisions. And better decisions require better preparation.

February marks not just the continuation of a new year, but the acceleration of a new 

era for energy leadership.
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This February edition of EBS Spotlight is a comprehensive reflection of the values that 

define the FUPRE Energy Business School: research excellence, innovation, leadership 

development, sustainability, and collaboration. Each section contributes to a unified 

narrative of how knowledge, responsibility, and strategic foresight must converge to 

shape Nigeria’s energy future.

We begin with the Vice-Chancellor’s Note, which sets the tone by emphasising 

research and innovation as the true differentiators in Nigeria’s energy transition. His 

call for universities to lead through knowledge capital resonates deeply with our 

commitment to producing solution architects who can bridge conventional 

petroleum engineering with renewable energy systems.

The Cover Story on Big Data and Data Centres demonstrates how digitalisation is 

transforming the energy sector. By highlighting predictive analytics, renewable 

integration, and risk management, it speaks directly to our value of innovation, 

showing how technology can power smarter grids and cleaner economies.

From the Director’s Desk, we are reminded that technical capacity alone is 

insufficient; strategic leadership is essential. This aligns with our commitment to 

leadership development, as we prepare executives and emerging leaders to 

navigate fiscal reforms, market restructuring, and global transition pressures.

The feature on Indigenous Petroleum Producing Groups (IPPGs) provides a critical 

evaluation of Nigeria’s upstream sector. It highlights governance, financing, and 

institutional clarity as prerequisites for sustainable growth. This resonates with our 
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value of collaboration, as it calls for stronger partnerships between academia, 

regulators, and industry to unlock long-term value.

The section on Major Accident Hazards (MAH) in the Energy Sector and Safety 

Leadership in Energy Operations reinforce the importance of Health, Safety, and 

Environment (HSE). They remind us that operational excellence must be matched 

with a culture of safety, accountability, and resilience, values that are central to 

responsible energy management.

Equally, the discussion on Methane Emissions and Reduction Strategies highlights 

the environmental responsibility that must accompany energy production. This 

reflects our value of sustainability, underscoring that the energy transition is not only 

about diversification but also about reducing emissions and safeguarding the 

planet.

The article “From Megawatts to Impact: Nigeria’s Quick Wins for a Sustainable Energy 

Future” provides a pragmatic perspective on how immediate, scalable interventions 

can accelerate progress towards sustainability. By focusing on quick wins that 

deliver tangible benefits, it embodies our value of innovation with impact, showing 

that strategic action today can lay the foundation for long-term transformation.

We look ahead to our next edition featuring Professor Wumi Iledare, who will provide a 

pedagogical view of Nigeria’s petroleum reform under Executive Order 2026 (09). His 

insights will strengthen our intellectual leadership in energy economics and policy, 

reinforcing our role as a thought leader in shaping reform discourse.

Taken together, this edition embodies the mission of FUPRE Energy Business School: 

to serve as a national hub for energy research, leadership training, and industry 

collaboration. It is a reminder that our journey is not merely academic, but a 

collective responsibility to build a resilient, innovative, and sustainable energy future 

for Nigeria.
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IPPG AND 
NIGERIA'S OIL 
AND GAS 
FUTURE:  
A Decade of Promise, 

Performance, and Policy 

Imperatives

By OMOWUMI O. ILEDARE, PhD, 

Snr. Fellow USAEE, Fellow NIPetE, 

Fellow EIN, Fellow NAEE, Professor 

Emeritus of Petroleum Economics, 

LSU Energy Institute, USA & 

Principal Facilitator, FUPRE Energy 

Business School, Nigeria.
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Over the past decade, Nigeria's petroleum sector has experienced significant 

transformation, largely due to the divestment of onshore and shallow water assets by 

international oil companies. This shift has positioned Indigenous Petroleum 

Producing Groups (IPPGs) at the forefront of the industry's operational and strategic 

environment. Beyond representing a change in ownership, this transition serves as an 

important indicator of whether domestic operators navigating Nigeria's institutional 

and macroeconomic frameworks can translate asset control into lasting value 

creation. This op-ed seeks to provide a critical evaluation of IPPGs' performance over 

this pivotal period, examine the structural challenges influencing their outcomes, and 

outline the key policy measures necessary to advance from mere ownership 

ambitions to disciplined, system-driven performance in the future of Nigeria's oil and 

gas industry.

Preamble

Nigeria's upstream petroleum sector, especially, began undergoing significant 

changes that were not immediately recognized nearly a decade ago. International 

Oil Companies, driven by portfolio rationalization, security challenges, capital 

discipline, and evolving global energy transition narratives, divested substantial 

onshore and shallow-water assets. What initially appeared to be a withdrawal 

The Ownership Transition that Changed the Industry in 
Nigeria
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eventually became understood as structural rebalancing. Indigenous Petroleum 

Producing Groups (IPPGs) shifted from marginal roles to becoming principal 

operators across large portions of Nigeria's upstream sector, resulting in notable 

outcomes. Strategic hydrocarbon asset ownership was increasingly transferred to 

Nigerian entities.

This development was met with optimism nationwide. The aim of indigenous 

participation had long been encouraged, reflecting local content principles and 

economic sovereignty interests. There was a prevailing expectation that domestic 

operators would bring increased operational agility, enhanced community 

engagement, and stronger dedication to reinvestment. Nonetheless, in petroleum 

economics, transferring assets is only one prerequisite for industry transformation; 

it does not guarantee success. Ultimately, sustained performance relies on 

institutional quality, access to capital, and effective alignment of incentives.

IPPG Performance Under Structural Constraints

A decade into this shift in ownership, it's important to evaluate performance with 

clear-eyed objectivity rather than emotional bias. On the company level, many 

local operators have proven their strength and skill, successfully stabilising older 

fields, conducting infill drilling, maximising brownfield sites, and bolstering 

domestic management abilities. Nigeria's upstream industry has seen quicker 

decision-making and stronger technical know-how.
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However, the country's overall production numbers remain inconsistent and fall 

short of what could be achieved. This isn't mainly due to shortcomings among 

indigenous firms but is instead a result of structural issues within Nigeria's 

petroleum sector. Most divested assets involve mature fields, demanding hefty 

investment for redevelopment and better recovery. 

Ownership alone doesn't halt reservoir decline; only ongoing capital infusion and 

technical accuracy can do so. At the same time, pipeline sabotage, oil theft, and 

transport delays continue to reduce actual output, while infrastructure weaknesses 

lessen the effect of even the best field management. The truth is, indigenous 

operators didn't inherit prime opportunities, but rather complicated and aging 

assets operating within a delicate infrastructure network.

The Capital Question

Capital access presents a fundamental constraint for the IPPG sector. Asset 

divestments have resulted in the transfer of operational control as well as 

associated liabilities, such as infrastructure rehabilitation and decommissioning 

obligations. Unlike multinational corporations with diversified global portfolios and 

lower capital costs, indigenous producers are largely reliant on domestic financial 

institutions and limited syndications.
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Absent competitively priced, extended-duration funding, field redevelopment is 

restricted to incremental improvements rather than transformative change. Gas 

monetization opportunities remain insufficiently developed, and strategic expansion 

is postponed. The obstacle is not lack of ambition but rather the limitations inherent in 

financial architecture. Ultimately, the petroleum sector's performance will not exceed 

the depth and sophistication of its capital markets.

Governance and the Institutional Environment

The Petroleum Industry Act was enacted to correct deep-seated institutional 

weaknesses, entrench regulatory clarity, and restore fiscal predictability to Nigeria's 

petroleum sector. Its framework reflects a deliberate attempt to modernize 

governance and separate policies, regulations, and commercial operations. Yet, as 

experience has shown, statutory architecture alone does not guarantee 

performance. Implementation discipline is what ultimately gives legislation 

economic meaning.

In practice, selective application, regulatory overlaps, and shifting interpretations of 

fiscal provisions have introduced moments of uncertainty at precisely the time 

when confidence was most needed. Investors—whether indigenous firms, 

international companies, or financial institutions—systematically price uncertainty 

into their capital allocation decisions. When institutional signals are inconsistent, risk 

premiums increase, project timelines extend, and investment slows.

This governance reality becomes even more consequential in the context of Joint 

Venture (JV) restructuring and the acquisition of government equity by indigenous 

operators. While the commercialization of NNPCL and the reconfiguration of JV 
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arrangements were intended to reduce funding bottlenecks and improve 

operational efficiency, the transition must be supported by transparent rules, clear 

fiscal obligations, and credible regulatory independence. If indigenous companies 

assume greater equity positions in former government JVs, they must do so within a 

framework that preserves commercial autonomy rather than reproduces legacy 

bureaucratic constraints.

Indigenous operators are structurally more exposed to domestic policy volatility 

than globally diversified majors. Their capital is more locally concentrated, their 

financing often domestically sourced, and their operational footprint less 

geographically diversified. Consequently, policy inconsistency affects them more 

directly and more immediately. It is therefore incomplete to assess IPPG 

performance without puting it within the governance ecosystem in which they 

operate—including the evolving structure of JV equity participation. Institutions 

shape incentives. Incentives shape investment behavior. Investment behavior 

ultimately determines production, reserves growth, and long-term sectoral output. 

Where governance clarity aligns with commercial independence, performance can 

be scaled. Where ambiguity persists, performance remains constrained, regardless 

of ownership structure.
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Early policy arguments suggested that expanding indigenous participation in 

upstream oil operations could improve performance by leveraging local knowledge 

and stronger community relations. Indigenous operators have shown more 

effective engagement, quicker responses to grievances, and successful integration 

of development initiatives compared to multinationals.

However, improved engagement does not necessarily resolve deeper security 

issues. The Niger Delta and other regions still face pipeline vandalism, illegal 

bunkering, organized theft, and governance challenges driven by unemployment, 

weak enforcement, and systemic deficits. Even effective operators can be impacted 

by crimes occurring outside their immediate sphere. Host Community Development 

Trusts aim to formalize benefit-sharing and reduce conflict, but their success relies 

on transparent management and regulatory oversight. Weak governance can 

undermine these efforts and reignite tensions.

Indigenous participation enhances community stability but cannot alone address 

underlying insecurity rooted in broader socio-economic problems. Sustainable 

progress requires coordinated reform, economic diversification, credible 

enforcement, and infrastructure integrity. While helpful, the IPPG model is only part 

of the solution to Nigeria's complex political economy issues in oil-producing 

regions.

Community Interface and Security Realities
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If crude oil defined the first decade of indigenous ownership, natural gas is 

positioned to define the next. Nigeria's economic trajectory increasingly hinges on 

gas—not merely as a hydrocarbon resource, but as a development enabler. Reliable 

power generation, industrial feedstock supply, fertilizer production, methanol and 

petrochemical expansion, compressed natural gas mobility, and even regional 

energy exports depend on scalable gas utilization. Within the global energy 

transition discourse, gas occupies a pragmatic middle ground: lower carbon 

intensity than oil and coal, yet firm enough to sustain energy security and industrial 

growth.

Indigenous producers are strategically placed to unlock significant volumes of 

stranded and associated gas, particularly in onshore and shallow-water assets now 

under their control. Their geographic footprint aligns closely with potential domestic 

demand centers .  However ,  opportuni ty  a lone does not  guarantee 

commercialization. Gas development is capital-intensive, infrastructure-

dependent, and contract-sensitive. It requires alignment across upstream 

production, midstream processing and transportation, and downstream offtake.

Natural Gas as Strategic Horizon
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Credible pricing frameworks are essential. Gas cannot be developed sustainably 

under distorted or non-cost-reflective tariffs. Equally critical is payment discipline 

within the power value chain. Persistent liquidity shortfalls in electricity markets 

undermine upstream confidence and discourage reinvestment. Without 

enforceable commercial arrangements, upstream gas commitments remain 

vulnerable to downstream default risk. Midstream infrastructure must also be 

strategically coordinated. Fragmented pipeline planning, duplicated processing 

facilities, and regulatory overlaps increase capital inefficiency and delay project 

execution. Harmonized regulatory responsibilities across upstream, midstream, 

and power institutions are not administrative luxuries; they are prerequisites for 

investment bankability.

Gas potential without institutional coherence simply remains stranded potential. 

Therefore, in any strategic update on IPPG performance and sectoral reform, gas 

must not be treated as a peripheral consideration. It is central. If Nigeria intends to 

position gas as both a transition fuel and an industrialization anchor, indigenous 

producer participation must be embedded within an integrated value-chain 

framework. Upstream extraction cannot be isolated from power generation 

strategy, industrial cluster development, or infrastructure financing models. The 

next phase of indigenous leadership in Nigeria's petroleum sector will be judged less 

by crude stabilization metrics and more by the ability to convert gas resources into 

sustained domestic value creation. That strategic pivot should not be dismissed, 

diluted, or deferred. It is the structural opportunity of the coming decade.

Scale, Efficiency, and Structural Evolution

An important factor for the long-term 

competitiveness of IPPGs is scale. 

Indigenous operators usually control 

fragmented asset portfolios—often just 

single blocks or a cluster of mature 

fields—which fosters entrepreneurship 

and focused management but limits 

access to economies of scale in 

procurement, logistics, financing, and 

technology. Small, dispersed portfolios 

face higher risks and less flexibility.
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In contrast, larger integrated operators benefit from diversification, better 

negotiating power, standardization, and more manageable liabilities. They can 

more efficiently adopt advanced technologies because higher production volumes 

justify upfront investments. For indigenous players, consolidation or strategic 

alliances can offer shared infrastructure, joint purchasing, and coordinated 

planning without losing autonomy. Collaborations such as Consortia or special 

purpose vehicles—can achieve efficiency even if full mergers aren't feasible.

Ultimately, scaling up enables stronger governance, institutional maturity, and 

resilience amid market shocks. To boost national output, IPPGs need more than 

ownership expansion—they require strategic aggregation. While fragmentation 

stimulates innovation, sustained competitiveness demands coherence and scale.

Concluding Reflection: 
System Design Will Determine 

the Second Decade

The outlook for IPPGs and Nigeria's oil and gas sector depends heavily on 

macroeconomic and institutional stability. Factors like exchange rates, inflation, and 

economic policy are just as critical as technical considerations, especially for 

indigenous operators reliant on domestic capital. Without stable fiscal and 

regulatory environments, investment and operational confidence will remain weak.

Despite challenges, indigenous producers have shown resilience and responsibility 

in managing assets. However, real transformation requires not only ownership 

change but also stronger institutions, innovative financing, regulatory consistency, 

solid infrastructure, and macroeconomic stability. Without these, improvements will 

be limited.

Looking ahead, Nigeria must prioritize consistent implementation of the Petroleum 

Industry Act, evolve domestic financing for upstream and gas projects, and develop 

effective, credible regulatory bodies. Sustainable growth in the sector relies on 

robust governance and policy execution, not just ownership changes. Ultimately, 

aligning asset ownership with strong institutions and sound economic 

management is essential for delivering long-term success.
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Methane Emissions and 
Reduction Strategies in the 
Oil and Gas Industry

Methane, which is the main component of natural gas, is the second-most prevalent 

greenhouse gas after carbon dioxide though it is tens of times much more potent 

than carbon dioxide in the short term in its ability to heat the planet. The gas is also 

released into the atmosphere from landfills, livestock and thawing permafrost. 

(Frost, 2021). Though a short-lived climate pollutant, methane has an atmospheric 

lifetime of roughly a decade, is a key ingredient in the formation of ground-level 

ozone (smog), a powerful climate forcer and dangerous air pollutant. Methane thus 

accounts for nearly one-fifth of global greenhouse gas emissions and also 

responsible for about 30 per cent of warming since pre-industrial times. The gas 

though emitted in smaller quantities than CO2, has a global warming potential (i.e., 

the ability of the gas to trap heat in the atmosphere) of  25 times greater than CO2. 

As a result, methane emissions currently contribute more than one-third of today's 

anthropogenic warming. Figure 1 shows the Global Methane Emissions from 1990 

and 2020. 

1.0   Introduction

Figure 1: Global Methane Emissions by Sector – from 1990 – 2020. Source: GMI

Dr Amieyeofori V Felix, PhD 
Sustainable Energy Engineering), MD/CEO, Entek Integrated 
Resources Limited, Director/Faculty, FUPRE EBS.
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Generally, most human-caused methane emissions come from three sectors: fossil 

fuels, waste, and agriculture. In the fossil fuel sector, oil and gas extraction, 

processing, and distribution account for 23 per cent, while coal mining accounts for 

12 per cent of emissions. In the waste sector, landfills and wastewater make up about 

20 per cent of emissions, while the agricultural sector, contributes about 40 percent, 

with livestock emissions from manure and enteric fermentation represent roughly 

32 per cent, and rice cultivation 8 per cent of emissions.  Since 2007 the atmospheric 

methane burden has risen sharply, growing by about 6 ppb/yr in 2007, after a 

sustained pause at the start of the millennium. The growth rate accelerated in 2014 

and is currently around 10 ppb/yr.  (Nisbet,  et al 2019). Figure 2 shows;

Figure 2: Global mean methane annual growth rate, 1984–2019, parts 

per billion per year: Source UNEP and CCAC (2021):

Methane reduction has some technical challenges, as it requires source detection 

and identification, source�specific emission flux quantification, and effective 

reduction methodologies and targeting. Accurate quantification of emissions is 

necessary if the most cost�effective reduction strategies are to be targeted, but 

quantification of emission flux in plumes remains an imprecise art. Some of the 

identified challenges include disproportionate impact of major leaks, that are called 

“Super Emitters.” from the wells, pipelines, pumping stations, and urban distribution 

networks of natural gas systems., such as in the United States where the top 5% of 

sites accounted for 50% of cumulative emissions. There are obvious examples of 

tractable emissions that are deliberately vented in oil and gas fields and in urban 

distribution systems, and other known leaks that are not large enough to be classed 

as safety hazards and thus neglected. Other leaks from abandoned installations, 

and small harder�to�find leaks from urban systems that will require deliberate 

policy to capture them, and identifying, quantifying, and stopping these superleaks 

is the first step in emission reduction.  Generally, jurisdictions need to quantify, 

declare, and verify emission declarations at all levels, from local emitter to nation 

state as is the case mostly in Europe and North America. (Nisbet et al, 2019)
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Reducing methane leaks and capturing methane in the human-caused methane 

emissions will reduce methane by 30% by 2030, most of which are in the fossil fuel 

sector where it is relatively easy to locate and fix those leaks and reduce venting. 

Table 1 shows methane emission reduction potential and costs derived from a cost 

comparison analysis conducted by the United States EPA's Global Mitigation of Non-

CO2 Greenhouse Gas report based on currently available mitigation options and 

technologies.  

Table 1: Global Percentage Reduction from Projected Baseline, 2030. Source: GMI, 2021

The analysis showed that the oil and gas sector represent the greatest near-term 

opportunity,

with the largest emission reduction potential of 35 percent resulting from no-cost 

activities ($0/MTCO2E). Increasing costs from $15 to $60/MTCO2E generates an 

additional 5 percent, while achieving the remaining 11 percent to reach the 

maximum GAP requires costs in excess of $60/MTCO2E. 



MAJOR ACCIDENT HAZARDS (MAH) IN THE ENERGY SECTOR: 

LESSONS FROM SELECTED GLOBAL INCIDENTS.  

COACH DANIEL THOMAS PHD., 

CMIOSH (UK), FISPN, FCP, FIMC, CMC, CVC

Lead Consultant, DORET Technologies Ltd

Major Accident Hazards (MAH) represent 

the most severe risk exposures in the 

energy sector. These are low-frequency 

but high-consequence events involving 

fires, explosions, toxic releases, structural 

col lapse,  or  uncontrol led energy 

discharge. While occupational injuries 

may affect individuals, MAHs threaten 

e n t i r e  f a c i l i t i e s ,  s u r r o u n d i n g 

c o m m u n i t i e s ,  e c o s y s t e m s ,  a n d 

corporate survival. Across upstream, 

midstream, downstream, and power 

generation operations, global incidents 

continue to demonstrate that MAHs are 

rarely caused by a single failure such as 

technical failure; rather, they emerge 

from systemic weaknesses in design, 

process safety management, ineffective 

leadership oversight, degraded safety 

barriers, poor management of change 

(MOC), normalization of operational 

deviations and organizational culture 

among others.

What is often underestimated, however, 

is the true cost of these events, not only in 

h u m a n  l i v e s  b u t  i n  fi n a n c i a l , 

environmental and strategic terms. This 

article examines selected global case 

studies and highlights both the cost of 

failure and the measurable benefits of 

prevention.
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In April 2010, an offshore drilling operation experienced a blowout that led to an 

explosion killing 11 workers and releasing millions of barrels of oil into the Gulf of Mexico. 

Investigations revealed failures in well integrity verification, inadequate cement 

integrity testing, misinterpretation of pressure test data, insufficient risk escalation, 

and deferred decision-making influenced by time and cost pressures.

P

a

g

e 

23

Case study 1:

PROCESS SAFETY FAILURE / OFFSHORE BLOWOUT CATASTROPHE OF DEEPWATER HORIZON OIL SPILL

Economic and Strategic Impact:

The total financial burden ran into tens of billions of dollars, including environmental 

remediation, compensation funds, regulatory penalties, litigation, operational delays, 

and reputational damage. Shareholder confidence declined sharply, and long-term 

regulatory scrutiny intensified.

Preventive Perspective:

Independent barrier validation, rigorous cement bond evaluation, stronger safety 

culture, and empowered stop-work authority would have represented a fraction of 

the eventual financial loss. The investment required for enhanced well control 

verification and risk governance was comparatively minimal when measured 

against the total cost of disaster recovery.

Lessons for MAH Management:

Barrier integrity must be independently verified.

Safety-critical decisions require escalation protocols.

Production pressure must never override process safety indicators.

Leadership accountability is central to preventing catastrophic outcomes.



The explosion and fire on the North Sea platform resulted in 167 fatalities and the total 

destruction of the facility. A condensate pump was restarted without awareness that 

its pressure safety valve had been removed for maintenance. Weak permit-to-work 

coordination, poor shift handover communication, and inadequate emergency 

response design allowed a manageable maintenance task to escalate 

catastrophically.
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Case study 2:

OFFSHORE PLATFORM EXPLOSION: PIPER ALPHA DISASTER

Economic and Regulatory Impact:

The financial losses included complete asset destruction, compensation claims, 

production downtime, and sweeping regulatory reform across the offshore sector. 

The disaster fundamentally reshaped safety legislation and led to performance-

based safety case regimes in several jurisdictions.

Preventive Perspective:

A robust, auditable permit-to-work system and formal management oversight of 

safety-critical impairments would have significantly reduced risk exposure. 

Compared to the cost of platform replacement and legal liabilities, the preventive 

systems required were modest in investment but powerful in impact.

Lessons for MAH Management:

Robust permit-to-work systems are non-negotiable.

Shift communication and handover protocols must be standardized.

Temporary impairments of safety-critical equipment must trigger 

management review.

Emergency preparedness must reflect worst-case escalation scenarios.



In 2005, a hydrocarbon vapor cloud explosion during refinery startup killed 15 workers 

and injured over 170. Investigations identified outdated blowdown systems, poor 

hazard analysis during startup, and a culture overly focused on personal injury 

statistics rather than process safety performance.
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Case study 3:

REFINERY VAPOR CLOUD EXPLOSION AT TEXAS CITY REFINERY

Economic Impact:

The company faced billions in fines, settlements, operational shutdowns, and 

mandated upgrades. Insurance costs escalated, and regulatory scrutiny intensified. 

Beyond financial metrics, reputational damage affected stakeholder confidence and 

long-term market perception.

Preventive Perspective:

Modernizing equipment, strengthening hazard analysis procedures, and prioritizing 

process safety indicators would have required capital investment—but significantly 

less than post-incident financial consequences.

Lessons for MAH Management:

Startup and shutdown phases require heightened risk controls.

Near-miss reporting must translate into systemic corrective actions.

Process safety performance indicators must complement personal safety 

metrics.



COST OF MAJOR ACCIDENTS IN THE ENERGY INDUSTRY

The direct costs of MAHs are visible such as asset loss, fatalities, compensation, and 

environmental cleanup. However, the indirect and long-term costs are often more 

severe and include the following:
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Extended production shutdowns and supply chain disruption

Loss of social license to operate

Increased insurance premiums

Legal settlements spanning years

Share price volatility

Talent attrition and workforce morale decline

Heightened regulatory intervention

In many cases, total accident costs exceed initial engineering investments by 

multiples. Studies across high-hazard industries demonstrate that preventive safety 

investments often represent less than 5–10% of the financial burden incurred after a 

catastrophic event. It is also verifiable to note that indirect cost of accidents is about 

or great than four times(4X) the direct cost.



EMERGING ENERGY SYSTEMS 

AND EVOLVING MAH RISKS

As the energy sector transitions toward LNG infrastructure, hydrogen systems, carbon 

capture facilities, battery storage, and renewable integration, MAH risks are evolving 

rather than diminishing. Hydrogen introduces high-pressure storage and 

embrittlement concerns. Battery systems present thermal runaway risks. Carbon 

capture facilities involve high-pressure CO₂ transport and storage. However, the 

principles of MAH control remain constant among the energy ecosystem and include:
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Hazard Identification (HAZID) and Hazard and Operability Studies (HAZOP)

Quantitative Risk Assessment (QRA)

Safety Integrity Level (SIL) verification

Asset Integrity Management Systems

Management of Change (MOC) discipline

Independent audits and board-level oversight

Effective MAH management is not merely regulatory compliance, it is strategic risk 

governance. The benefits of prevention include:

Organizations that embed these systems into corporate governance frameworks 

create multiple layers of defense that reduce the probability and severity of 

catastrophic outcomes.

The Business Case For Mah Prevention In Energy Industry

Operational continuity and stable production

Predictable financial performance

Reduced insurance and compliance costs

Stronger investor confidence

Enhanced corporate reputation

Improved workforce engagement

Long-term sustainability and competitiveness

Preventive investments such as digital monitoring technologies, predictive 

maintenance systems, advanced control systems, safety training, and independent 

verification deliver measurable returns through risk reduction and operational 

reliability.
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Major accidents are not unpredictable anomalies, they are foreseeable consequences of 

unmanaged risk. Each historic catastrophe as reviewed here reinforces a consistent 

message such as weak process safety governance, compromised barriers, and cultural 

complacency precede disaster. The cost of prevention is finite and manageable. The cost of 

catastrophe is exponential, enduring, and often irreversible.

Organizations that prioritize barrier management, invest in asset integrity, embed strong 

safety culture, and act decisively on early warning signals dramatically reduce the 

probability of catastrophic loss. The true measure of safety is not the absence of minor 

incidents but the strength of defenses against rare, high-consequence failures. For energy 

organizations operating in high-hazard environments, MAH control must be embedded at 

the highest level of decision-making. Boards and executive leaders must treat process safety 

indicators with the same rigor as financial metrics. Engineering integrity must not be 

sacrificed for short-term gains. Early warning signs must trigger decisive intervention. 

Ultimately, effective MAH management protects more than infrastructure, it safeguards lives, 

communities, ecosystems, investor trust, and the future of the organization itself.

In the energy sector, excellence in MAH control is not simply a safety objective neither 

optional, it is a defining marker of responsible leadership, sustainable growth and irreversible 

loss. 

When MAH risks are systematically identified, controlled, and monitored, safety becomes 

not just a policy, but a competitive advantage and a legacy of responsible energy 

leadership.

CONCLUSION

MAH CONTROL AS A STRATEGIC INVESTMENT IN THE FUTURE
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Nigeria stands at a critical energy crossroads. Despite being Africa's largest economy, over 

85 million Nigerians lack electricity access—a figure set to reach 120 million by 2030. The 

national grid, once the cornerstone of industrial ambition, now symbolises systemic decay: 

available capacity has collapsed from 8,000 MW in 2019 to just 5,400 MW in early 2025. Yet 

paradoxically, 2025 has delivered something the sector has long lacked: genuine 

momentum. This article diagnoses Nigeria's core energy needs and identifies the quick 

actionable wins already proving that delivery—not merely licensing—is finally achievable.

From Megawatts to 

Impact: Nigeria's Quick 

Wins for a Sustainable 

Energy Future

By Engr. Okurerie Ajiroghene Ogedegbe FNSE, 

FNIMechE, FNIM, FIMC, FAutoEI, FISL, CMC.

The Diagnosis: Why Progress Stalls

Nigeria's transition is “stalling between ambition and delivery” for four reasons. First, the 

licensing mirage: between 2017 and 2025, regulators issued 645 licences representing over 

14,000 MW of capacity, yet average generation remains below 5,000 MW. Licences have 

become substitutes for financial close. Second, policy fragmentation: renewable energy 

policies exist in silos across federal, state, and rural electrification agencies with minimal 

coordination. Third, an affordability chasm: even a $200 solar home system remains 

inaccessible to rural poor without financing, while urban households adopt solar as an 

expensive hedge against grid failure. Fourth, regional injustice: decentralisation is 

entrenching inequality—the North East and North West, regions with highest solar 

irradiation, have received almost zero licensed mini-grid capacity in eight years.

Quick Actionable Wins: The 2025–2026 Playbook

Since mid-2025, concrete initiatives have demonstrated that rapid, scalable progress is 

possible. These are not theoretical papers; they are operating projects and disbursed funds.
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In May 2025, Sun King, IFC, and Stanbic IBTC closed an $80 million fully Naira-denominated 

debt facility, enabling household payments as low as $0.21 per day via Pay-As-You-Go 

instalments without dollar-indexed volatility. This model removes currency risk—the silent 

killer of off-grid projects. Immediate replication by NSIA and commercial banks can scale 

solar from luxury good to utility service.

1. Naira-Denominated Solar Finance

Traditional mini-grids are uneconomic for remote hamlets. Mesh-grids—low-voltage, 

plug-and-play systems deployable in days—offer a solution. In March 2025, REA partnered 

with Okra Solar and five Nigerian RESCOs to deploy mesh-grids targeting 100,000 

underserved homes (500,000 people), achieving 98% uptime—outperforming the national 

grid in Lagos. Inclusion in DARES procurement allows immediate scaling, particularly in the 

neglected North East and North West.

4. Hybridising Existing Assets: The Balanga Model

New hydropower dams take a decade; repurposing existing ones takes weeks. At Balanga 

Dam, Gombe State, REA launched Nigeria's first 620 kWp solar-hydro hybrid, adding 300 kW 

of floating solar to a 320 kW small hydropower plant commissioned within six weeks. A rapid 

audit of 20 moribund dams for solar hybridisation could add tens of megawatts of firm 

capacity within 12 months without new land acquisition.

3. Mesh-Grids for the 'Un-Electrifiable’

The $750 million Distributed Access through Renewable Energy Scale-Up (DARES) 

programme, funded by the World Bank, is now in execution. In April 2025, REA signed grants 

with eight companies; PriVida Power alone will install 2.47 MW across 11 communities in Kogi 

State, delivering 11,000 connections. Programme targets are 1.6 million standalone solar 

systems and 1,500 mini-grids—surpassing the entire predecessor project. With $900 million 

in grants in the pipeline, accelerated disbursement tied to verified connections is the 

immediate win.

2. DARES: World's Largest Energy Access Programme
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Nigeria imports nearly all solar panels and lithium batteries despite substantial lithium 

deposits. The BudgIT roundtable in July 2025 called for domestic manufacturing to reduce 

costs by 30–40% and create jobs. Executive Orders used for petroleum reforms should 

extend VAT waivers and pioneer status to any manufacturer establishing assembly lines 

within 2026. This aligns with recent private finance successes.

5. Local Manufacturing: Leveraging Nigeria's Lithium

Nigeria does not need another energy policy. It needs to execute existing policies using tools 

proven in 2025: Naira-denominated finance, mesh-grids for the last mile, asset 

hybridisation, and digital transparency. The choice is stark. Continuing inertia will leave 120 

million Nigerians unpowered by 2030. Embracing the actionable blueprint of 2025—the $80 

million facility, the 100,000 mesh-grid connections, the Balanga hybrid, the DARES 

millions—offers a path not merely to lightbulbs, but to livelihoods. The model is proven. 

Financing is flowing. Technology is modular. The only remaining variable is the urgent, 

relentless will to connect.

Quick wins are also digital and administrative. DARES is now managed on the Odyssey 

digital platform, providing real-time data on site identification, results-based financing, 

and system performance—replacing opaque spreadsheets with transparent dashboards. 

Meanwhile, the digital gas trading licence and clearing house launched December 2025 

brings transparency to gas-to-power markets, reducing transaction costs.

Crucially, these wins must address regional inequity. With 75% of licensed capacity 

concentrated in the South West and South South, deliberate subsidy skew toward the North 

East and North West is essential. Performance-based grants should include regional 

weighting factors paying premiums for connecting communities in Borno, Yobe, and 

Zamfara—where solar insolation is highest.

Systemic Accelerators and Regional Equity

Conclusion: From Permits to Power
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