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Abstract Original Research Article

Nigeria’s electricity sector continues to grapple with persistent challenges including low access to meters, inaccurate billing, energy
theft, and weak revenue collection. Despite government-led interventions such as the Meter Asset Provider (MAP) scheme and the
National Mass Metering Programme (NMMP), an estimated 22.5 million electricity users remain unmetered, exacerbating
inefficiencies and undermining consumer trust. This paper examines Fedironics Intelligent Metering Company Limited’s iMeter
smart metering innovation as a case study of technological and business model disruption in the Nigerian electricity landscape.
Drawing on case study methodology, the analysis explores how iMeter leverages Internet of Things (1oT), artificial intelligence (Al),
and cloud computing to provide accurate consumption data, real-time energy management tools, and flexible payment models.
Beyond its technical features, the study situates iMeter within broader policy frameworks, evaluates its potential market impact, and
discusses its contribution to sustainable development goals (SDGs). Findings suggest that iMeter can significantly reduce estimated
billing, improve utility revenue assurance, and empower consumers, while also contributing to energy efficiency and carbon
reduction. The discussion also highlights risks such as financing adoption, regulatory alignment, and consumer education. This paper
concludes that iMeter represents a scalable model for addressing electricity metering challenges in Nigeria and offers lessons for
broader application across Sub-Saharan Africa’s energy transition.
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1. Introduction

Access to reliable, affordable, and sustainable
electricity remains one of the foremost development challenges
in Sub-Saharan Africa. In Nigeria, Africa’s most populous
country, the electricity sector is characterized by chronic
underinvestment, poor distribution infrastructure, and systemic
inefficiencies in revenue collection. A critical barrier to sectoral
reform has been the lack of effective electricity metering.
Millions of households and businesses remain unmetered,
leading to widespread reliance on estimated billing, consumer
dissatisfaction, and revenue losses for distribution companies
(DisCos). According to the Nigerian Electricity Regulatory
Commission (NERC), the metering gap has persisted despite
major interventions such as the Meter Asset Provider (MAP)
Regulation introduced in 2018 and the National Mass Metering
Programme (NMMP) launched in 2020.

The metering challenge is not only a technical problem but also
a socio-economic and governance issue. Estimated billing
practices undermine trust between utilities and consumers,
encourage electricity theft, and hinder effective demand-side
management. International development organizations,
including the World Bank and the African Development Bank,
have emphasized that closing the metering gap is central to
improving sector performance, attracting investment, and
achieving universal access to electricity.

In response to these challenges, local innovators have begun
developing technological solutions tailored to Nigeria’s
context. One such innovation is the iMeter, developed by
Fedironics Intelligent Metering Company Limited. The iMeter
combines IoT connectivity, artificial intelligence, and cloud-
based platforms to deliver accurate metering, consumer
empowerment tools, and affordability through flexible business
models. This case study positions iMeter as a disruptive

Ifediora, U. E. (2025). Fedironics Intelligent Metering Company Limited and the iMeter smart metering solution in
Nigeria: A case study. GAS Journal of Engineering and Technology (GASJET), 2(7), [9-14].



mailto:editor@gaspublishers.com

innovation in Nigeria’s electricity sector and evaluates its
potential to address systemic metering challenges.

The objectives of this paper are threefold:

1. To analyze the technological and business
innovations underpinning the iMeter solution.

2. To assess its potential market impact and
contribution to sustainable development goals.

3. To discuss the risks, limitations, and policy
implications of adopting such innovations in Nigeria
and Sub-Saharan Africa.

By situating the Fedironics iMeter within both local and
international debates on smart metering, energy access, and
sustainable electrification, this paper provides insights into how
indigenous technological solutions can complement policy
reforms and international financing in driving Africa’s energy
transition.

2. Literature Review

2.1 Electricity Metering Challenges in Nigeria

Nigeria’s electricity sector has long been constrained
by structural inefficiencies, particularly in distribution and
billing systems. According to the Nigerian Electricity
Regulatory Commission (NERC), more than half of electricity
customers remain unmetered, forcing utilities to rely on
estimated billing (NERC, 2021). This practice often leads to
overcharging, consumer dissatisfaction, and widespread
disputes (Adenikinju, 2020). Moreover, estimated billing has
been linked to the prevalence of electricity theft, as consumers
perceive limited accountability and often resort to illegal
connections (World Bank, 2020).

Government interventions have sought to address these issues.
The Meter Asset Provider (MAP) Regulation introduced in
2018 aimed to accelerate meter deployment by licensing private
vendors. However, challenges in financing, supply chain
constraints, and weak enforcement limited its impact (Edomah
& Foulds, 2017). Similarly, the National Mass Metering
Programme (NMMP), launched in 2020, targeted the
provision of six million meters. While initial progress was
recorded, funding bottlenecks and operational delays slowed
nationwide deployment (NERC, 2021). These experiences
highlight the limitations of policy-driven mass metering
without complementary technological and  business
innovations.

2.2 Global Smart Metering Experiences

Internationally, smart metering has been deployed as
part of broader electricity market reforms. In the European
Union, large-scale rollouts have been linked to energy
efficiency, demand-side management, and consumer
empowerment (European Commission, 2020). In India, smart

metering pilots demonstrated improved revenue collection and
reduced aggregate technical and commercial (AT&C) losses,
although issues of affordability and data integration persisted
(Palit & Bandyopadhyay, 2017). Kenya has introduced smart
prepaid meters in parts of Nairobi to address revenue shortfalls
and expand access, while South Africa’s experience has been
more fragmented, with municipalities facing financial and
infrastructural barriers (Bekker et al., 2022).

These cases illustrate that while smart metering offers
significant potential, success depends on context-sensitive
design. Key enablers include affordability, consumer
education, data security, and regulatory support. Developing
countries often face the additional challenge of financing
upfront deployment costs, which has prompted interest in
innovative payment models such as rent-to-own and prepaid
systems (IEA, 2021).

2.3 10T, AL and Cloud Computing in Smart
Energy Systems

The convergence of digital technologies with power
systems has reshaped metering solutions globally. Internet of
Things (IoT) integration enables two-way communication
between meters and utilities, facilitating real-time monitoring
and load management (Ghosh et al., 2019). Artificial
intelligence (AI) applications in metering include anomaly
detection, demand forecasting, and personalized energy usage
insights (Zhang et al., 2020). Meanwhile, cloud computing
enhances scalability and data accessibility, allowing utilities to
manage large datasets without substantial infrastructure
investments (Rahman & Saha, 2020).

These technological trends align with the growing emphasis on
consumer-centric energy models, where end-users are
empowered to track, manage, and optimize their consumption.
In developing economies, such tools can help address energy
poverty by improving affordability and enabling targeted
subsidies (IRENA, 2022). For Nigeria, adopting these digital
innovations offers a pathway to leapfrog traditional metering
approaches, closing the gap between policy goals and practical
outcomes.

2.4 Knowledge Gaps and Rationale for Case
Study

Despite the global diffusion of smart metering, limited
literature addresses indigenous innovations in Sub-Saharan
Africa that integrate digital technologies with context-specific
business models. Much of the scholarship focuses on large
donor-funded projects or government-led programs, with little
attention to private-sector startups that adapt technology for
affordability and local conditions. The Fedironics iMeter
represents such a case, offering insights into how locally
designed solutions can complement regulatory frameworks and
donor initiatives. This gap underscores the value of examining
iMeter not only as a technological product but also as a socio-
economic innovation embedded within Nigeria’s energy
transition.
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3. Methodology

3.1 Research Design

This study adopts a qualitative case study
methodology, which is appropriate for exploring complex
socio-technical innovations within their real-world contexts
(Yin, 2018). Case studies are particularly valuable in sectors
like electricity distribution, where technological, institutional,
and behavioral dimensions interact. The Fedironics iMeter is
examined as a single-case, embedded study to understand how
a local innovation addresses systemic metering challenges in
Nigeria.

3.2 Data Sources

Data for this study were drawn from multiple sources
to ensure credibility and depth:

1. Primary company documentation:
Fedironics’ technical reports, business model
descriptions, and partnership agreements provided
insights into the design and intended impact of the
iMeter solution.

2. Regulatory and policy documents: Reports
and guidelines from the Nigerian Electricity
Regulatory Commission (NERC), including those
relating to the Meter Asset Provider (MAP) and
National Mass Metering Programme (NMMP), were
reviewed to contextualize the regulatory environment.

3. Secondary literature:  Peer-reviewed
articles, World Bank reports, African Development
Bank publications, and International Energy Agency
(IEA) outlooks were consulted to situate the Nigerian
case within global smart metering debates.

4. Industry validation: Recognition received
by Fedironics from international institutions (e.g.,
International Telecommunication Union, Royal
Academy of Engineering) served as external
validation of its innovation trajectory.

This triangulation of company-level, policy-level, and
scholarly sources supports a balanced analysis that avoids
reliance on self-reported claims.

3.3 Analytical Approach
The analysis proceeded in three stages:

. Descriptive analysis: Documenting
Nigeria’s metering challenges and policy responses to
establish the problem context.

. Thematic analysis: Identifying how
iMeter’s technological features, business models, and
market strategies align with or diverge from
international best practices.

. Comparative synthesis: Relating iMeter’s
approach to global smart metering experiences in
India, Kenya, and South Africa to draw lessons and
highlight scalability.

This structured approach enables both a within-case analysis
of Fedironics and a cross-case reflection on its broader
significance.

3.4 Scope and Limitations

The study focuses on Fedironics iMeter as a case of
indigenous innovation within Nigeria’s electricity sector.
While secondary literature provides comparative insights, the
analysis does not include large-scale field data such as
consumer surveys or DisCo financial records. As such, findings
should be interpreted as indicative rather than exhaustive,
emphasizing innovation potential and policy relevance rather
than empirical generalizability. Future research could expand
on this work through quantitative assessments of adoption
rates, consumer satisfaction, and revenue impacts.

4. Findings
4.1 Technological Features of the iMeter

The iMeter is designed as a smart metering solution
tailored to the Nigerian electricity context. Unlike
conventional meters that rely primarily on hardware
components, the iMeter integrates Internet of Things (IoT),
artificial intelligence (Al), and cloud computing to achicve
cost-effectiveness and scalability. Its two-way GSM/GPRS
communication allows real-time data transmission between
the meter and utility companies, thereby eliminating the need
for manual meter reading.

Al algorithms are embedded to detect anomalies, identify
patterns of electricity theft, and provide predictive insights into
consumption behavior. This feature is particularly relevant in
Nigeria, where electricity theft contributes to significant
technical and commercial losses. Cloud-based data storage
further ensures that large volumes of consumption data can be
processed and accessed securely, supporting both operational
efficiency for utilities and consumer-facing applications.

Additionally, iMeter incorporates a mobile application
interface, enabling consumers to track usage, receive alerts,
and make informed decisions about their electricity
consumption. This consumer-centric design reflects global
best practices in smart metering while being adapted to
affordability and local needs.

4.2 Market Opportunity

The addressable market for iMeter is substantial,
reflecting Nigeria’s persistent metering gap. The Total
Available Market (TAM) comprises approximately 22.5
million unregistered electricity users without meters. Within
this, the Serviceable Available Market (SAM) is estimated at
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7.35 million registered customers lacking meters,
representing immediate prospects for adoption.

The Serviceable Obtainable Market (SOM) includes 540,000
off-grid users, projected to benefit from mini-grid and
renewable energy installations over the next two years. This
market segment is especially attractive given Nigeria’s growing
emphasis on decentralized energy solutions supported by
international donors and private developers.

When considered against Sub-Saharan Africa’s broader
electrification challenges, the scalability of iMeter is evident.
Countries such as Kenya, Ghana, and Tanzania face similar
metering shortfalls, presenting regional opportunities for
expansion.

4.3 Business and Financing Models

Fedironics has developed two business models to
promote adoption:

1. Rent-to-Own Model (B2B2C) — Consumers
pay for electricity alongside a portion of the meter’s
cost over a 12-month period, easing affordability
constraints.

2. Utility Partnership Model (B2B) — Utilities
or mini-grid operators purchase and own the meters,
while consumers are charged only for energy
consumed.

Pricing is set at approximately $55 for single-phase meters and
$85 for three-phase meters, with an additional 10 cents monthly
subscription fee for mobile app services. These models address
affordability, which has historically hindered large-scale
metering in Nigeria. Importantly, Fedironics is pursuing third-
party financing partnerships to support consumers unable to
make upfront payments, reflecting lessons from microfinance
and pay-as-you-go solar adoption in Africa.

4.4 Sustainable Impacts

The iMeter contributes to multiple dimensions of
sustainability:

. Improved Access to Electricity: By
addressing the lack of meters, iMeter enhances
consumer trust and facilitates fair billing, encouraging
greater grid participation.

. Revenue Assurance: Accurate billing
reduces revenue leakage, allowing utilities to improve
financial viability and reinvest in infrastructure.

. Consumer Empowerment: Real-time
energy management tools enable households and
businesses to reduce wastage, lowering costs.

. Environmental Benefits: Reduced wastage
contributes to lower greenhouse gas emissions,
supporting climate action goals.

. Socio-economic Development: Job creation
emerges through local manufacturing, installation, and
after-sales services.

The alignment of iMeter with Sustainable Development Goals
(SDGs)—notably SDG 7 (Affordable and Clean Energy), SDG
9 (Industry, Innovation, and Infrastructure), SDG 11
(Sustainable Cities and Communities), and SDG 13 (Climate
Action)—positions it as a model for sustainable energy
innovation in Africa.

4.5 Traction and Recognition

Fedironics has achieved early traction in both
recognition and partnerships. The company received the ITU
Telecom World Recognition for Excellence Award and the
Royal Academy of Engineering Africa Prize Silver Medal,
validating its innovation at international levels.

Operationally, Fedironics has signed Memorandums of
Understanding (MoUs) with three off-grid energy
companies for an initial rollout of 6,000 meters. The company
has also secured a Metering License from NERC, ensuring
regulatory compliance and market readiness. These milestones
underscore the commercial and institutional credibility of
iMeter.

5. Discussion

5.1 Comparative Insights from Global Smart
Metering

The Fedironics iMeter shares several similarities with
international smart metering experiences but also introduces
distinctive elements adapted to the Nigerian context. In India,
smart metering pilots under the Smart Meter National
Programme have demonstrated significant reductions in
aggregate technical and commercial (AT&C) losses and
improved revenue collection (Palit & Bandyopadhyay, 2017).
However, high deployment costs and consumer resistance have
slowed nationwide adoption. By contrast, iMeter addresses
affordability through rent-to-own financing models, reflecting
lessons from pay-as-you-go solar solutions in Africa.

In Kenya, prepaid smart meters have been rolled out by Kenya
Power to enhance revenue assurance and expand access,
particularly in Nairobi. While progress has been recorded,
challenges persist in integrating prepaid systems with consumer
empowerment tools (IEA, 2021). iMeter differentiates itself by
embedding real-time energy management and anomaly
detection capabilities, positioning it as more than a billing
instrument.

South Africa’s fragmented smart metering initiatives
underscore the risks of poor regulatory alignment and
municipal financial constraints (Bekker et al., 2022). Fedironics
mitigates such risks by aligning early with the Nigerian
Electricity Regulatory Commission (NERC), obtaining a
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metering license, and designing its models to complement
government-led programs such as the MAP and NMMP.

5.2 Policy and Regulatory Implications

The iMeter demonstrates how  indigenous
technological innovation can complement policy frameworks.
Nigeria’s MAP and NMMP initiatives have struggled with
financing and supply chain delays, but Fedironics introduces a
model that leverages software-driven intelligence and
flexible payment structures. Policymakers can draw lessons
by creating innovation-friendly regulations that support
startups alongside large-scale government interventions.

Furthermore, real-time data generated by iMeter offers
regulatory agencies opportunities to improve sector oversight.
For instance, anomaly detection and theft identification can be
integrated into broader loss-reduction strategies, supporting
Nigeria’s Power Sector Recovery Plan. However, data
governance and privacy regulations must evolve to ensure
secure handling of consumer information, a challenge
highlighted in global deployments (Zhang et al., 2020).

5.3 Risks and Limitations

Despite its promise, iMeter faces several risks.
Financing adoption remains a significant hurdle, particularly
for low-income consumers. Without sustained third-party
financing mechanisms, even rent-to-own models may face
default risks. Consumer education is another limitation, as
users unfamiliar with digital platforms may underutilize the
mobile app features. International experiences suggest that
behavioral change campaigns are essential to realizing the full
benefits of smart metering (European Commission, 2020).

Additionally, scaling production capacity poses operational
risks. Maintaining affordability while expanding manufacturing
may require strategic partnerships with local assemblers and
component suppliers. The volatility of Nigeria’s exchange rate
and import-dependent supply chains further complicate cost
management.

5.4 Broader Implications for Sub-Saharan Africa

The Fedironics iMeter has implications that extend
beyond Nigeria. Many Sub-Saharan African countries face
similar electricity metering challenges—Ilow electrification
rates, high technical and commercial losses, and limited
consumer trust. The iMeter’s combination of local design,
affordability, and advanced digital features offers a
replicable model for such contexts.

For development partners and investors, the case illustrates the
potential of homegrown technological solutions to
complement donor-led initiatives. Whereas international
financing has often focused on large-scale infrastructure,
startups like Fedironics demonstrate the role of bottom-up
innovation in achieving the United Nations Sustainable
Development Goals (SDGs).

By integrating affordability, scalability, and sustainability,
iMeter provides a proof-of-concept for how indigenous

African enterprises can contribute to the continent’s energy
transition.

6. Conclusion and Recommendations

6.1 Conclusion

This study has examined the Fedironics iMeter as a
case of indigenous technological innovation addressing
Nigeria’s long-standing electricity metering challenges.
Findings demonstrate that the iMeter combines IoT
connectivity, Al-enabled analytics, and cloud integration
with innovative business models to deliver affordability,
transparency, and consumer empowerment. Unlike previous
government-led metering initiatives constrained by financing
and operational inefficiencies, the iMeter provides a flexible,
market-driven  approach that complements regulatory
frameworks such as the MAP and NMMP.

The analysis further reveals that iMeter’s sustainable impacts
extend beyond billing accuracy, contributing to utility revenue
assurance, energy efficiency, environmental benefits, and
socio-economic development. Comparisons with global
experiences show that while Nigeria shares similar challenges
with countries like India, Kenya, and South Africa, the iMeter
introduces unique context-sensitive adaptations, particularly
through its rent-to-own financing model and consumer-
facing digital tools.

As such, the iMeter offers a model not only for Nigeria but also
for broader Sub-Saharan Africa, where millions remain
unmetered and face similar governance and affordability
constraints. By bridging policy ambitions with technological
innovation, iMeter contributes meaningfully to Sustainable
Development Goals (SDGs) 7, 9, 11, and 13.

6.2 Policy and Industry Recommendations

1. Regulatory Support for Innovation:
Regulators such as NERC should expand frameworks
that integrate and scale indigenous innovations like
iMeter alongside mass metering programs.

2. Financing Mechanisms: Partnerships with
banks, microfinance institutions, and development
partners are necessary to sustain rent-to-own
adoption models for low-income households.

3. Consumer Education Campaigns: Targeted
programs are required to increase digital literacy and
ensure consumers fully utilize smart metering tools.

4, Local Manufacturing and Supply Chains:
To maintain affordability, policies should incentivize
local component manufacturing, reducing reliance on
imports and foreign exchange volatility.

5. Regional Knowledge Sharing: Lessons
from Nigeria’s iMeter adoption can inform other
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African countries facing similar metering gaps,
fostering cross-country collaboration.

6.3 Future Research Directions

While this case study provides valuable insights, it is
exploratory in nature and highlights several avenues for further
inquiry:

. Quantitative assessments of consumer
adoption, satisfaction, and behavioral change
associated with iMeter usage.

. Financial modeling studies to evaluate the
long-term sustainability of rent-to-own and utility
partnership models.

. Comparative research across African
contexts to understand the replicability of iMeter in
diverse regulatory and socio-economic settings.

. Impact evaluations linking smart metering
adoption with carbon reduction, energy efficiency, and
household economic welfare.

. Governance studies focusing on data
privacy, cybersecurity, and regulatory oversight in the
era of digital metering.

Such research would deepen understanding of how indigenous
innovations can scale, contribute to energy transitions, and
enhance socio-economic development across Sub-Saharan
Africa.
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