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Executive Summary
The Nigerian Power Sector Reforms led to the privatization of the generation and distribution
activities by the end of 2013, intending to improve power availability and service delivery.
However, after six years of the handover, the performance of the Nigerian Electricity Industry
(NESI) is far from expected, power availability has not improved and is facing a severe
liquidity crisis.
To solve the crisis, the Federal Government of Nigeria (FGN) launched in 2018 a Power Sector
Recovery Program (PSRP) setting interventions in various areas. A critical component of the
PSRP focuses on improving the performance of the Distribution Companies (DisCos). DisCos
are obliged to prepare and submit to the Nigerian Regulatory Commission (NERC), five-years
Performance Improvement Plans (PIPs), to serve as the basis for the capital and operating
expenses allowances in the MYTO tariff review process and to guide DisCo transformation into
efficient, customer-oriented and viable companies.
The Capacity Building and Technical Assistance Program (CaBTAP) for the power distribution
companies in Nigeria has been assisting the Association of Nigerian Electricity Distribution
Companies (ANED) in developing a market segmentation approach for the preparation of the
PIPs following NERC’s issued guidelines. One of the market segments identified is the
informal settlements in urban and peri-urban areas (ISPUAs), which require a particular
regulatory and operational approach.
The development of the policy and regulatory framework for ISPUAs started by determining
the characteristics defining this market that are of interest to the electricity distribution
business. ISPUA’s are defined as human settlements located in urban or peri-urban areas,
that have very poor living conditions, lack of urban planning and infrastructure, informal
economy and are usually densely populated. So long as these settlements have access to
electricity, but through substandard connections, they cause significant losses to the DisCos
and pose serious safety hazards and legal risks.
The Mabushi Village slum in Abuja is used as a case study to provide visibility of the
challenges faced by DisCos in providing electricity services to an ISPUA. The study highlights
that DisCos cannot do “business as usual” and that a different business model, supported by
a particular regulatory framework, is needed. Besides, to size the magnitude of the problem,
the DisCos, with the guidance and support of CaBTAP, have produced the first inventory of
ISPUAs in Nigeria, identifying a total of 1,323 ISPUAs with around 651,300 registered
customers. The annual power supply is estimated over 1.2 TWh, with 80% ATC&C
losses, generating over USD 100 millions of economic losses per year.
A review of international best practices, as well as of the existing special regulatory models in
Nigeria (IEDNs, Mini-Grids and the proposed franchising scheme) support the idea that a
long-term solution is only viable by undertaking the electrification and formalization of the
connections, turning ISPUAs into manageable areas where business as usual can be applied.
But due to the substantial economic losses for DisCos and NESI, a short-term solution is
required. The proposed interim solution follows a community engagement-oriented approach,
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which entails executing an agreement with the community by which the DisCo supplies the
ISPUA power at DT metered connection points, and the community undertakes the individual
billing and collection within the ISPUAs boundaries. The agreement is to be structured as a
performance-based agreement that incentivizes payment and prepares the community for
future electrification. The operational model lies in a strong and ongoing involvement with the
community.
The franchise business model, currently in consultation, can be applied to this interim
solution, with minimum adjustments. The proposed business model is complemented with a
revised subsidy mechanism, enabling an affordable tariff, and with an electrification fund, that
sponsors the long-term electrification solution.
Figure 1: Aerial picture of an Informal Settlement in Nigeria
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1. Introduction
1.1

NESI´s Brief Background

The Federal Government of Nigeria launched a far-reaching set of power reforms in 2001 that
led to the unbundling and subsequent privatization of electricity generation and distribution
companies in 2013. The Federal Government recognized that improved power generation was
critical to the economic growth of the nation; that the government could not afford to
continue funding the electricity sector, at the risk of negatively impacting the delivery of
social services; that there was a culture of corruption and inefficiency that, unless challenged,
would prevent improved service delivery; and that private investors were best placed to inject
direly needed investment and expertise that was required to turn the sector around.
The 2010 Roadmap for the Power Sector Reforms envisaged stages of evolution after the
privatization of the sector that would culminate in a competitive, efficient, private sector-led
power sector, regulated by the Nigerian Electricity Regulatory Commission (‘NERC’), with the
Ministry of Power providing general policy oversight. The four stages were as follows.
Figure 2: Stages of Evolution of the Nigerian Electricity Market

Pre-transitional
Market

Transitional Electricity
Market

• Unbundling of PHCN
• Privatization
• Preliminary activities

• Unbundled service structure
• More formalised market
• Contracts based transactions

Interim Rule Period
• Market not contract-based
• Discos not compelled to make
full payment

Long term Electricity
Market
• Full competitive generation
electricity market
• Full competitive retail
electricity market

Medium Term Electricity
Market
• More competition in generation
• Centrally administered balancing
mechanism
• Limited retail competition

1. The Pre-Transitional Market stage, characterized by the unbundling and privatization of
PHCN, putting in place the Market Rules and Grid Code, establishing incentives for
distribution and generation activities and carrying out all the preparatory work for the
electricity market start up in its Transitional Stage.
2. The Interim Rule Period, which was not in the original roadmap, was created to allow a
smooth migration during the privatization handover, allowing DisCos to pay market
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invoices in accordance with minimum remittance requirements and setting rules for
managing the resulting revenue shortfall.
3. The Transitional Electricity Market (“TEM”), characterized by contract-based
arrangements and the effectiveness of same;
4. The Medium-Term Electricity Market, characterized by the presence of competition and
a “centrally administered balancing mechanism in the market”; and
5. The Long-Term Market, characterized by the increase in the number of participants
and allowing a greater number of customers the possibility of choosing their provider.
On the 31st of January 2015, NERC declared TEM without all pre-conditions for TEM fully met.
The reforms are still at the TEM stage, and TEM commercial operation is not yet entirely
implemented. The current Nigerian Electricity Industry (NESI) operation/agents under TEM is
summarized in the figure below.
Figure 3: Nigerian Electricity Supply Industry (NESI)1

1.2

Aftermath of the Privatization of the Power Sector

The most significant event of the reform was the privatization of the power sector, attracting
over US$5 billion in investments, and the successful financing of the first post-privatization
private sector funded IPPs. The privatization of the DisCos concluded in November 2013, and
60% was sold to private investors, while FGN retained 40% ownership in each DisCo.
However and after six years since the privatization handover, NESI´s performance is far from
what was expected: power availability has not improved, most of the agents face liquidity
1

Source: Sahara Group
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problems, the grid code and market rules are not fully enforced, and the Federal Government
(MoF and CBN) continues to fund NESI via NBET/GenCos/GasCos through non-efficient
financing mechanisms2.
Figure 4: The “Perfect Storm” creating the Liquidity Crisis at NESI

5
5

Customer
dissatisfaction,
disaffection and
disloyalty
Historical
infrastructure gap
Poor
performance

Distrust among
all the
stakeholders

Weak governance
and erratic
regulation

Lack of cost
reflective tariff

Lack of
CAPEX and
OPEX
Lack of
access to
finance

Tariff
shortfall
and
Market
shortfall

The main issues impacting NESI’s performance are:
•

The Infrastructural Gap: The power reform has not been able to close the
infrastructural gap in generation, transmission and distribution. On the contrary, the
demand continues to increase and the gap is becoming unbearable. It is estimated
that the investment required to satisfy the market demand in the next 20 years
exceeds USD 100 billion3. However, Nigeria lacks a robust, reliable and comprehensive
long-term Power Master Plan, matching generation, transmission and distribution
capacities and the demand needs. The investment deployed in the last six years is
marginal compared to the real needs of the system and, consequently, minimal
performance improvement has been achieved.

•

Customer Dissatisfaction: The end-consumer is far from satisfied with the status
quo, which generates disaffection and disloyalty and results in increased energy theft
and non-payment culture. Almost 60% of the 8.9 million customers continue
unmetered, and the average ATC&C losses of the sector remains close to 50%, with a
collection efficiency not higher than 67%. Moreover, due to the infrastructural gap, the

2

The CBN/NBET Upstream Payment Assurance Program has injected NGN 701 billion during 2017 and 2018 and will
inject additional NGN 600 billion for 2019 and 2020.
3
Source: Agence Française de Développement
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daily average power supply is low, and the deficit is compensated – for those than can
afford it - with the use of diesel/petrol generation sets (gensets). Indeed, a large
share of NESI’s revenue requirement ends up as an income of the diesel/petrol sellers
and genset manufacturers.
•

Poor Governance: As described in the Power Sector Recovery Program (PSRP) “NESI
suffers from a weak governance and erratic regulation”. Indeed, NESI’s real
revenue requirement or real cost of providing service (including the necessary
investment in closing the infrastructural gap) is not fully known, but it is clear that the
assumptions used in MYTO 2015 are unrealistic. The distribution regulatory asset base
in MYTO 2015, for example, continues to be the pre-privatization reference; the
ATC&C loss trajectory is unachievable, and the CAPEX/OPEX allowances are insufficient
to produce any real service improvement. More specifically, the sector has faced
four major reviews in the first three years after the handover (MYTO 2.0, MYTO
2.1, amended MYTO 2.1 and MYTO 2015) but then, none of the six minor reviews
required under MYTO methodology, between June 2016 and December 2018,
were implemented. In addition to the lack of a precise definition of the sector’s
revenue requirement, the current tariffs have not been updated with key macro
indicators such as forex exchange ratios, energy sent-out by GenCos, international
prices of the natural gas and/or inflation, as mandated by MYTO methodology.

•

Shortfalls and Liquidity Issues: Under these circumstances, the revenue
collection remains hugely far from any realistic revenue requirement. The
failure to implement the minor reviews and the MDAs debt has created a humongous
shortfall from the end-consumers to DisCos (tariff shortfall4) which has been
carried from DisCos to NBET and the Market Operator (market shortfall5). This
has put NESI on the verge of collapse (see figure below).

4

The tariff shortfall is calculated as the difference between the approved cost-reflective tariff (with the minor review
adjustments) and the allowed tariff invoiced to customers.
5
The market shortfall is the difference between the amount the Market Operator invoices DisCos for generation and
transmission costs, plus market and regulatory services, and the amounts paid by DisCos.
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Figure 5: Tariff Shortfall vs Market Shortfall 2015 to 20186

Tarif shortfall vs Market Shortfall
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Due to these post-handover revenue shortfalls, most of the DisCos have huge
liabilities and are technically bankrupt, as well as many GenCos. There is a need
for an urgent recapitalization of the DisCos, still, none of the current investors is
positive about restructuring their companies in this scenario of high regulatory,
financial and operational risk.
Indeed, the minor review and minimum remittances order recently issued on
19/08/2019, incorporates factors that could fuel more chaos to the sector. On
the one hand, it contains some positive measures such as updating the
macroeconomic variables and the energy sent-out by GenCos, the recognition of the
tariff shortfall as a regulatory asset and the roadmap for the allowed tariff to reach a
cost-reflective tariff by 2021. On the other hand, assuming that the regulatory asset
created by the tariff shortfall compensates the liquidity deficit that have prevented
DisCos form investing in reducing the ATC&C losses, it imposes minimum remittance
thresholds to DisCos, that have become a significant threat to their investors. Sooner
or later, DisCos will not be able to meet these minimum remittance obligations to
NBET and the MO, which may trigger intervention measures.
•

Lack of Financing: The above-listed issues have created distrust among all
stakeholders, eroding the benefit of the sector as a whole, blaming inefficiencies and
problems on others, preventing reaching a consensus on how to improve the industry.
Under this environment, the loans granted to investors for the privatization are at risk
and the Nigerian commercial banking sector has no appetite or willingness to
increase their exposure to the power sector. Nor any private investor. Only TCN
has access to finance to support its Transmission Expansion Plan (USD 1,600 billion
approximate, from International Financing Institutions - IFIs). However, if the

6

Source: Minor Review and Minimum Remittances Order (NERC, August 19th)
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transmission plan is not matched by a Distribution Master Plan, based on an accurate
market demand forecast, it will ultimately result in inefficient use of the resources by
TCN.

1.3

DisCos Challenges and a Way Forward

As explained, a combination of multiple factors has resulted in humongous liquidity crisis at
NESI, putting the DisCos on the verge of collapse and/or their intervention by the
Commission.
To solve most of these issues, the FGN developed the Power Sector Recovery Program (PSRP)
or RESET back in March 2018. It was designed holistically and incorporated 76 interventions
in financial, operational and technical, policy and governance areas. Many of these are yet to
be implemented; mainly, the definition of a realistic revenue requirement and allocation of
the cost (retail tariffs per market categories and/or subsidies) that would allow DisCos to
transform into efficient and customer-oriented companies.

1.3.1

DisCos’ Performance Improvement Plans 2020-2024

A critical component of the PSRP are DisCos’ Performance Improvement Plans (PIPs) 20202024, which most Discos recently submitted for approval to NERC as part of their tariff
applications for the next tariff period (five years), in line with NERC´s PIP guidelines issued in
May 2019.
On the one hand, PIPs are the basis for the subsequent capital and operating expenditure
allowances in the MYTO revenue requirement and tariff review process7. On the other hand,
they will help DisCos to implement their market-oriented operational plans in ATC&C loss
reduction, network expansion and reliability/quality improvement, customer service
improvement and management improvement and transformation.
The PIPs form the basis for prioritizing and monitoring the capital investment initiatives of the
DisCos. They become the basis for the definition of the Performance Indicators or KPIs for the
next tariff period (2020-2024) with emphasis on improvement in energy throughput and
delivery by DisCos, reduction in ATC&C losses and overall improvement in service delivery to
customers.

7

As detailed in the guidelines published in May, “NERC is implementing a more robust tariff review process
aiming at improving the performance of the NESI. The process will involve a review of the application of the
capital expenditure allowances in the MYTO model for compliance with PIPs to be prepared by the DisCos
and approved by the Commission… it is noteworthy that one of the overarching objectives of the PSRP is the
elimination of the tariff shortfalls and enforcement of the market obligations”.
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Figure 6: Operational Plans to be developed at the PIP

Market
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Distribution
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1.3.2

Customer
Service
Improvement
Plan

PIPs’ Market Segmentation

The PIP guidelines required DisCos to divide their market into two main segments:
manageable areas and non-manageable areas (or difficult-to-manage areas, as we prefer to
call them). Complementary to the PIP guidelines, CaBTAP has identified a total of four subsegments, two in the manageable areas and two in the-difficult-to-manage areas, as
summarized in the following table.
Figure 7: Market Segmentation and Market Strategies8

Potential Eligible Customers (PEC)

Manageable
Areas

8

Accounting for less than 4,000 customers, but 31% of NESI´s revenue
collection, this market segment includes large industries and large
commercial facilities (malls, hospitality, etc.) connected at the high voltage
level. These customers may be considered eligible under the new Eligible
Customer Regulation, which allows them to select their retailer and/or
generation supplier. This market segment represents the main priority for
DisCos in the short-term. DisCos’ value proposition towards these
customers is to provide an excellent service, both from a technical
(reliability and quality) and commercial (trading services and energy
efficiency) perspective. Ultimately, transforming the captive diesel
generation that many of these customers are running almost 24/7 to a
hybrid embedded generation will constitute a win-win solution, not only for
the PEC and DisCos but also for the sustainability of the Nigerian power
sector

Figures calculated by the Consultants from information gathered by ANED
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Manageable Urban and Rural Areas (MURAs)
Constitutes the largest share of NESI´s customers (68%), representing
63% of the total collection. This market segment comprises the manageable
areas in the cities, excluding the slums and hazardous areas. This market
segment constitutes the highest challenge for DisCos in the following five
years, and DisCos’ viability lies on their ability to reach international
standards in servicing this segment. The strategy here is to create a
“market discipline” while generating an internal culture of “strict operational
order”.
Difficult-to-Manage Rural Areas (DMRAs)
With almost 1.6 million customers (20% of the total) and representing only
5% of the revenue collection, this market segment constitutes a severe
threat to DisCos. Characterized by very poor reliability and quality of
service, with only a few hours of power supply per day, it is questionable
that DisCos will have enough resources to formalize these areas in the
following next years. DisCos’ strategy is to franchise those areas allowing
interconnected mini-grids to be deployed by third parties.
Difficult-to-manage areas in peri urban and urban zones, or also
called Informal Settlements in Peri-Urban and Urban Areas
(ISPUAs)
Difficult to
Manage
Areas

With an estimated population of more than 1 million customers9 (13% of
the total), this segment accounts for only 1% of the revenue collection.
These represent the major threat for DisCos sustainability: they have very
poor living conditions, lack of urban planning and infrastructure, informal
economy and usually are heavily populated. Because they are located in
urban and peri-urban zones, close to the manageable areas, they have
access to electricity and receive the same number of hours of power supply
as a customer in a manageable are, but through substandard connections,
originating considerable losses for the DisCos while exposing the community
to safety hazards and creating legal risks. DisCos’ strategy towards this
segment is to isolate these areas, use bulk metering, enter into load
shedding agreements with the community and involve the FG in the
electrification of these areas. This requires the design of a specific
policy/regulatory framework for enabling the operations in these areas in
the long-term (e.g. an affordable tariff applicable for a whole community,
electrification funds similar to the Rural Electrification Fund).

9

CaBTAP has estimated 1 million customers although in the first inventory only 650,000 customers were identified.
It is expected that in the following inventories when a complete customer enumeration is concluded, the number of
potential customers will reach 1 million.
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CaBTAP believes that if these strategies are implemented satisfactorily in the following five
years, the DisCos will be able to revert their current situation and transform into modern,
efficient and viable utilities. Moreover, if DisCos’ improvement is matched by an increase and
expansion of the generation and transmission systems, allowing DisCos to receive
substantially more energy, DisCos might become profitable companies in the future.
Figure 8: Relevance of the operational plans per market segment

Distribution
Master Plan

Management Improvement Plan

ATC&C Loss
Reduction Plan

Customer
Service
Improvement
Plan

1.4

CaBTAP Special Focus on ISPUAS
A workshop was held on May 10, 2019, in Abuja, with the
participation of the Chief Technical, Commercial and
Regulatory Officers of ten DisCos, to discuss the struggles
of providing electricity service to ISPUAs in Nigeria. The
workshop helped in defining the ISPUA concept, its
characteristics and the importance of designing a policy,
regulatory framework and business model to overcome its
challenges.
ISPUAs have been defined as these informal settlements
located within or around the cities, that have access to
electricity but through substandard connections, with
limited or badly deteriorated infrastructure which results in
unreliable service. What makes the ISPUA an issue to be
addressed by the power sector – and not merely a
socioeconomic issue - is the fact that they are connected
to the grid and consuming electricity, thus having an

impact in the sector.
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These settlements are also characterized by having low housing standards, high consumption,
lack of urban planning or cadastral layout, lack of secure tenure and no legal address, which
constitute barriers for electrification efforts.
The origins of these ISPUAs vary: some originate in displacement of population due to
political conflict, or migration from rural areas or neighbourhood countries looking for better
conditions, illegal real estate developers, or just the growth of urban population exceeding the
capacity of governments to provide housing.
Servicing these ISPUAs constitute a real challenge for the DisCo, which lacks the capacity to
deal with the massive and illegal connections, and bear high technical, commercial and
collection losses, without being able to recover the cost of service. On the other hand, the
community justifies electricity theft and lack of payment because of the perceived deficient
service, along with the fact that the lack of formal employment and steady income affects
their ability to pay regularly. In addition to these operational challenges, usually, the
dwellings have substandard internal wiring and no ground fault protection or circuit breakers,
increasing the risk of electrocution and fire hazard, and the uncontrolled connections
frequently trigger blackouts that impact service.
Within this framework, following are the main conclusions agreed to by the participants in the
workshop:
i)

The ISPUAs represent a severe threat to DisCos sustainability in Nigeria, due to the
magnitude of the ATC&C losses involved, the complexity and cost of serving these
areas, and the lack of resources to regularize the service.

ii)

The ISPUAs in Nigeria have more hours of supply than most of the rural areas.
However, the infrastructure is heavily deteriorated or substandard, so service is
unreliable and the community is exposed to electrocution and other safety hazards.

iii)

The standard DisCo operational approach (individual pre-paid metering and
residential tariff) does not seem feasible in these areas, due to the conditions of
the connections and network, and because most of the population lives under the
poverty line.

iv)

In the short-term, the aim is to reduce the cost of servicing these areas, while in
the long-term, the objective is to formalize the service (network, connections and
metering) if external resources are available.

v)

Nigeria does not have a specific policy/regulatory framework with the necessary
incentives for DisCos to regularize the service in these areas.

vi)

Community engagement is considered a “must” to succeed in serving these areas.
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Figure 9: ISPUAs objectives in the short and long-term

Short-term Target
FGN and NERC recognized
ISPUAs should not be only
an issue for DisCos but to
the NESI and therefore
they approve a solution to
mitigate the impact on
DisCos

2
Long-term Target

1

Electrification and
normalization of the
ISPUAs, financed by the
ISPUA Electrification
Fund, similar to the
approach performed by
the REA in rural areas

One of the objectives of this report is to facilitate the discussion with other stakeholders
(NERC, MOP, REA, MFIs, NGOs, etc.) on the approach to solve the challenges of supplying
electricity to the ISPUAs in Nigeria. As has been the case in other countries, this will
ultimately require a policy/regulatory framework that will enable the implementation of a
business model with a clear social approach.
In this regard, this report gives visibility to the challenges experienced by DisCos in supplying
power to ISPUAs, utilizing as a case study a slum in the FCT (Chapter 2), which is located,
paradoxically, in the backyard of the office building of the Ministry of Power in Abuja. This
case study supports the understanding that these areas require a particular policy and
regulatory framework capable of incentivizing the implementation of a new and successful
business model for DisCos.
After developing the ISPUA concept and with the active support and collaboration of the
power distribution companies, we completed the first ISPUAs’ inventory in Nigeria (Chapter
3). In this first round, DisCos identified more than 1,300 ISPUAs within their franchised areas,
with over 650,000 registered customers. Around 96 GWh per month is estimated to be
delivered to these areas. It is expected that in the upcoming inventories, these preliminary
estimations will increase, both in terms of the number of ISPUAs existing in Nigeria as well as
the actual customers and energy delivered. The conclusions of this first inventory are crystal
clear: 1) A substantial amount of energy delivered to DisCos is drained in these areas; 2)
ISPUAs represent an enormous cost for DisCos; and 3) Current regulatory framework does
not provide DisCos with the required resources to serve and regularize these areas.
In Chapter 4, we present how other countries in Africa, Asia and Latin America have dealt
with the challenges of serving ISPUAs to extract their best practices.
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In Chapter 5 and 6, we draft the guidelines of proposed policies/regulations and operational
activities that could apply in Nigeria. These guidelines are intended to facilitate the discussion
among stakeholders aimed at providing solutions for the challenges of serving ISPUAs, based
on international best practices and adapted to the Nigerian environment. Finally, the main
conclusions of this study are summarized in Chapter 7.
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2. Facing the Challenges of Providing Electricity Service in
Mabushi Village
The purpose of this chapter is to give visibility to the challenges that DisCos face when
providing service to ISPUAs, using as a case study a well-known slum in Abuja: Mabushi
Village. In this regard, we will review the demands of the community versus the challenges
faced by the local DisCo (AEDC) when operating this area following the standard distribution
commercial approach. It is important to keep in mind that the issues described below are
shared by other informal settlements, therefore the real challenge is not solving the problems
of one settlement, but solving hundreds of them in the short-term.

2.1

Introducing Mabushi Village

Mabushi Village is an indigenous community in the heart of Abuja, with an area of 121,968
sqm, located in the backyard of the Ministry of Power building site at the Shehu Yar´ardua
Way. It is a historical settlement belonging to the original indigenous farmers of the capital of
the country. Due to the inner city and strategic location, nowadays it is densely populated,
and best estimates indicate 5,000 to 6,000 people living in this urban informal settlement.
Mabushi Village is located in very expensive land, being a neurological point of the city. In
the urban planning, this area is defined as an official and commercial area, not
residential. Consequently, the municipality might evict the community at some point,
however a resettlement plan for the indigenous has not been made public, which eventually
creates a tenure security issue. Indeed, this fact has not allowed the deployment of many
public services in the village, which is characterized by inadequate clustered houses,
substandard connections to the electricity network, no access to clean water, poor drainages
system, poor sanitation and no access to toilets.
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Figure 10: General plan of Mabushi Village location in the centre of Abuja10

Mabushi
Village
Ministry of Power

10

Source: Google maps
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There are about 500 dwellings, and most of them have two or three families living inside, of
which many are single young mothers with several children. The people living in Mabushi - or
Mabushians as they like to be called – value, to a large extent, the central location in Abuja,
which gives them easy access to casual jobs and services. A vast majority of the Mabushi
dwellers are providers of cheap, unskilled and semi-skilled labour in the construction and
transportation industry; security guards; operators of small and medium-scale commercial
enterprises; restaurant operators and food vendors; street cleaners and waste pickers;
gardeners; babysitters and domestic aids, among others. The average daily income of a
household is around NGN 700 per day, of which 50% goes to pay some renting for the house,
and only a net income of NGN 350 per day remains to cover food, health, transportation,
education, energy and other services.
Figure 11: Aerial view of Mabushi Village and surroundings11

11

Ibídem
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Figure 12: Aerial view of Mabushi Village12

Mabushi Village is internally well-organized and, as in many other slums, there is chief and
board representing all ethnics inside the community. They meet regularly and the community
respects their decisions. Mabushi also has developed some small businesses that provide
services to the community: food sellers, ice block sellers, tailors, barbers, hairdressers and
shop traders.
Figure 13: Aerial view of Mabushi Village and surroundings13

12

Source: HipCityHub

13

Ibídem
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In 2019, the Heinrich Böll Sitftung Foundation-Nigeria and the NGO HipCity Innovation Center
performed an innovative ethnographic-study/survey research in Mabushi Village. With ten
field monitors living in Mabushi for six weeks, HipCity Hub identified the existential needs of
the community ranging from youth addiction to online gambling, alcohol, short-time jobs
need, fear of eviction, prostitution, pollution from fuelwood used in cooking, open defecation,
lack of proper waste management culture, etc. In this regard, the study identified nine social
and infrastructural issues that were prioritised by the community and are shown in the figure
below. In particular, access to energy and its affordability constitutes one of the main
concerns and demands for having a better future.
Figure 14: Social and infrastructural issues of Mabushi Village (Source HipCity Hub)

2.2

Toilets

Prostitution
and drug
abuse

High rate of
unemployment

Access to
energy and
electricity bills

Indiscriminate dumping
of waste and air pollution
from open firewood

Access to
healthcare

Proximity of secondary
school and recreational
space for community
children

Lack of
education

Access to
credit loans

Mabushians Feedback on their Electricity Issues

The research performed by the NGO HipCity Hub concerning the access to energy and its
affordability, highlights the most relevant issues concerning the electricity supply to Mabushi
Village:

2.2.1

Discomfort with the Quality of Supply and Reliability.

According to the survey, Mabushians’ perception is that they receive between 7 to 12 hours of
power supply per day. However, it is relevant to notice the disparity of opinions, which may
indicate that Mabushians are not fully aware of the energy that they receive per day.
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Figure 15: Mabushians perception of the average hours of power supply per day

1% 8%

12%

19%

40%
20%

2.2.2

Less that 4

Between 4 and 6

Between 7 and 9

Between 10 ant 12

Between 12 and 14

More than 14

Lack of Metering and Estimated Billing

Only 15% of the households declared to have a meter installed; most of the households
receive estimated billing or do not receive any bill at all (unregistered customers to AEDC).
Customers receiving estimated billing are dissatisfied with the amount invoiced: they believe
they are inaccurately billed and often overcharged.
Figure 16: Distribution of billing practices by AEDC

5%
11%

15%

69%

Estimat ed bi lling

2.2.3

Prepaid Meter

Not bill ed

Not answered

Struggles to Pay for Service and/or Additional Expenditure on Fuel
Alternatives

Mabushians’ perception is that cost of service is expensive (80%), in addition to the fact that
because of the lack of reliability, they spend in other fuel alternatives, like diesel/petrol
gensets, kerosene stoves and lanterns, wood-fired or charcoal stoves. In this regard, 66% of
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the Micro, Small and Medium Enterprises (MSME) indicate that they spend between NGN 500
to 1,500 per day in other fuel alternatives.
Figure 17: Left: consumer perception on cost of electricity bills. Right, estimated cost of diesel/petrol
gensets in MSMEs due to the lack of power reliability

1%
Expensive

2% 4%

16%

Too expensive compared to
poor power supply
Too expensive due to the
absense of meters

7%

N500 to N1,500 a day

3%

N2,501 to N3,500 a day

52%

The by-passing makes it
expensive

Above N3,501 a day

Affordable
Not answered

N1,501 to N2,500 a day

21%

8%

66%

Not known

20%

2.2.4
Illegal/Irregular Connections
and Multiple Households Hooked in a
Single Connection
One characteristic of the dwellings in Mabushi is
that they are shared by two or three families, but
only one single household is registered as a
customer of the utility; the other residents in the
dwelling are connected internally or through
illegal connections to the LV network. In this
regard, although there are around 500 dwellings
inside Mabushi Village, it is estimated that
approximately 900 families (potential customers)
are living there.

2.2.5

Bypassing Prepaid Meters

Remarkably, many of the few metered customers
recognise that they will be willing to bypass the
meter if they have some economic constraints, or
if they believe that the cost of electricity should
be shared with other members of the dwelling.

2.2.6

Safety Hazard Issues in Internal Installations and Connections to the
LV network

Mabushi dwellings have been built in violation of building codes and technical regulations for
installations, including electrical installations. In this regard, especially during the rainy
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season, people are concerned about electrocution, as some accidents have occurred in the
past.

2.2.7

Lack of Access to Finance Hinders the Implementation of Energy
Efficiency and/or Solar Home Systems

Most of the appliances and lighting systems are inefficient (not only the electrical appliances
but also the ones using other fuels). About 57% of the residents are aware of the benefits of
replacing the inefficient equipment, which is also associated with health risks, however, the
lack of resources and lack of access to finance is considered an important barrier for
deploying energy efficiency (EE) measures. For the remaining 43% of the residents, the lack
of awareness is the main barrier for promoting EE.
Finally, the HipCitiy Hub research, included a “charter of demand” from the community to
AEDC around the identified issues. In particular, they demand AEDC to:
1)
2)
3)
4)

Increase network reliability;
Perform energy audits to be used as the basis of estimating billing;
Install meters in each household and MSMEs, and end the estimated billing; and
Improve the safety conditions of the network and inside the households.

Interestingly, if these requests were implemented, the community would agree to collaborate
with AEDC in the following:
1) Creating awareness within the community about the dangers of bypassing meters; and
2) Bringing to book anyone who bypasses the meters, taps or attempts to tap electricity
from other people.

2.3

Challenges AEDC faces when distributing electricity in
Mabushi Village

Abuja Electricity Distribution Company (AEDC) is the power distribution company that
distributes electricity in Abuja, thus in Mabushi Village. Through a number of meetings with
AEDC managers, comprehensive interviews and data analysis, the following critical relevant
facts were identified.

2.3.1

Lack of LV Network Planning

The lack of urban planning leads to a lack of LV network planning and limited and
badly deteriorated infrastructure
As explained, Mabushi village is an informal settlement growing in a plot classified as an
official and commercial land, not residential. Because of this, the municipality has not
developed any urban zoning for the Mabushi area, and this explains the lack of planning in
deployment of the electricity and other public services. Moreover, having in mind that at any
moment the settlement might be evicted, AEDC has not developed any long-term service
provision solution (LV network). Likely, no other public service utility (e.g. water, sewage,
etc.) has either.
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In this regard, the existing LV network lacks an organized and careful planning and has often
grown spontaneously as the village evolved. Consequently, according to AEDC, the network
needs to be reconfigured, the connections to end-customers reorganized and the network
legibility must be significantly improved by reducing the “spider’s web” effects, shown in the
figure below. The magnitude of the task involved, in terms of funds and other resources, in
addition to the liquidity crisis of the power sector and the risk of eviction, has prevented AEDC
from investing in refurbishing the existing network.
Last but not least, the lack of urban planning and cadastral layout results in the absence of
legal address for customer enumeration.
Figure 18: Aerial pictures of the distribution network of Mabushi village

2.3.2

Hours of Supply

Mabushi has an average of 16/18 hours of power supply per day, which is
substantially higher than the average supply to other AEDC customers.
As already explained, Nigeria has a substantial structural generation and transmission
capacity deficit, so the Transmission Company of Nigeria (TCN), as the system and market
operator, allocates the available energy sent-out to DisCos in the percentages shown in the
figure below. In general terms and according to AEDC estimates, the average hours of power
supply in AEDC ranges from 8 to 12 hours in urban areas.
Exceptionally, Mabushi Village is connected to a 33 kV AEDC feeder (Jabi Feeder) rather than
to an 11 kV feeder, which is the norm in residential areas. Indeed, the 33 kV Jabi Feeder
supplies electricity mainly to office/commercial buildings, including relevant MDAs, as the
Ministry of Power building.
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In this regard, being connected to 33 kV entails the privilege of having better network
availability, reliability and quality of supply. Therefore Mabushians receive an average of 16 to
18 hours of power supply per day at DT level, which is substantially higher than other AEDC´s
customers.
Mabushi is connected to the 33 kV feeder through two dedicated distribution
transformers (2x500KVA, 33 to 0.415kV) located inside the village. In July 2019, in the
context of this study, AEDC decided to install two bulk meters at the DT level, but without
remotely operated breakers and switcher, so Mabushi cannot be yet disconnected and
reconnected remotely.
Figure 19: Distribution Network of Mabushi village

2.3.3

Very High ATC&C Losses

The Aggregate Technical, Commercial and Collection (ATCC) losses in the Mabushi village are
close to 70%, while AEDC’s total annual moving average is 39%14, and drops to 20 - 25% in
the central areas of Abuja. A summary of the energy balance for the period of study is
provided in the following figure.

14

By the end of October 2019.
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Figure 20: Energy balance for Mabushi village (July to October 2019)15

Energy delivered to Mabushi

595,290 kWh
Energy billed
287,995 kWh

NGN 9,088,330
Collection

Equiv. 196,527 kWh

ATC&C = 67%

NGN 6,288,875

Commercial KPIs
ATC = 52%

CE = 69%

The main causes for such high ATC&C losses are:
a) High energy consumption and lack of knowledge about the energy usage
inside Mabushi
The two bulk meters installed in Mabushi registered 595,290 kWh supplied from July until
the end of October 2019. This represents around 2 GWh per year, for an average of 16/18
hours/day of power supply. In a scenario of 24/7, the energy supplied would increase up
to 3 GWh/year. This is a significant amount of energy and is equivalent to the
consumption of a large industry in a year.
Even though AEDC recently completed a customer enumeration in Mabushi village, the
real number of end-users inside the community is still unknown. This is not uncommon
worldwide: nor the municipality nor the utilities have complete visibility of what goes on
inside the slum. Although only a total of 279 customers are registered in AEDC
customer database, over 500 potential dwellings have been identified through a
satellite analysis. According to the HipCity information, it is widespread to have more than
one family living in each dwelling and to have more dwellings inside the backyards with no
access from the exterior, which means that the number of end-users could reach a total
of 900 to 1,000. We have included a sensitivity analysis in the table below, calculating
the end-user average monthly consumption, considering a different number of customers.
The average consumption per month could be as low as 277 kWh/month/end-user, in the
scenario of 900 estimated potential customers, or as high as 896 kWh/month/end-user in
the current situation of only 279 registered customers (for an equivalent of 24 hours of
power supply per day).

15

ATC&C: Aggregate Technical Commercial and Collection Losses; ATC: Aggregate Technical and Commercial
Losses; CE: Collection Efficiency
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Estimated
No.
Customers

Estimated
Yearly
Consumption
(16/18 hours/day)

Average
consumption per
end-user per
month

Estimated
Yearly
Consumption
(24/7)

Average
consumption per
end-user per
month

No.

GWh/year

kWh/month/customer

GWh/year

kWh/month/customer

279

2

597

3

896

500

2

333

3

500

900

2

185

3

277

In Nigeria, the life-line consumption threshold is 50 kWh/month/end-user; in Mabushi
Village, for the most optimistic scenario (900 end-users and 2 GWh/year) the average
consumption is between 185 to 277 kWh/month, almost 4 to 6 times the life-line
consumption. Even assuming 900 customers in Mabushi village, the average consumption
per end-user seems extremely high and can only be explained by having many small
businesses operating inside the village, e.g. welding workshop, carpentry and sawmills,
frozen food shops and groceries, (second-hand) electronics and appliances shops, etc.
The scenario of “only 279 end-customer” results in an average monthly consumption of
600 to 900 kWh/month per family, which is extremely high and unrealistic, and confirms
our hypothesis that there are much more end-users not accounted for.
We cannot out rule as a cause for the high consumption the lack of energy efficiency
measures: appliances used are second-hand and inefficient, there is no energy efficiency
awareness and there is no incentive to optimize the use of electricity because it is not paid
for.
b) Non-registered end-users/illegal connections
As explained above, the logical conclusion for the high consumption in Mabushi Village is
to assume that there are around 900 end-users, a large share of them being small and
medium businesses (informal workshops and shops). These end-users are connected
directly either to the LV network or to the service cables. The existing substandard
network facilitates these illegal connections.
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Figure 21: “Spider-web” connections in Mabushi Village

c) Energy theft and by-passing of Pre-Paid Meters
Pre-paid meters (PPM) is the most common solution used Nigeria for metering single
phase and three phase customers. Indeed, of the 279 registered customers, 147 of them
have a PPM installed (52%), while the rest remains unmetered.
Following is the analysis and the conclusions of the token purchasing habits of these 147
customers during the period July – October 2019:
Class

Rational/possible
explanation/deviation

Facts

1

18% of the total PPM (27
PPM customers) did not buy
any token from July until
October

2

30% of the total PPM (45
PPM customers) purchased
the equivalent of NGN 1,000
or less (equivalent to 10
kWh/month), however most
of them just bought one
token in one of the four
months of the analysis

3

28% of the total PPM (42)
purchased between NGN
1,000 - 3,000 (equivalent to
10 kWh to 30 kWh)

Risk of bypassing

•
•

The dwelling is empty
The meter is bypassed

Extremely
high

•

10 kWh/month is equivalent
to the consumption of 2
incandescent bulbs (60W) 3
hours per day only.
Must probably, the customer
bypasses the meter when
the credit expires.

Very high

•

•

•

Average consumption still
very low: equivalent to a
consumption of 3 LCBs (12
hours/day), one fun (1
hour/day) in a month.
Not any other appliance (?)
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Class

Facts

4

Only 22% of the PPM (33)
pay more than NGN 3,000
and with a maximum of NGN
10,550

•

Rational/possible
explanation/deviation

Risk of bypassing

This needs to be analysed
on daily basis (load curve
analysis which is not
available with the PPMs
installed)

Business as
Usual

As noted, there are solid grounds to conclude that there is a high probability that the
PPMs are being by-passed. This is enhanced by the fact that the vulnerability of the LV
network makes it easier to bypass the meter.
d) High percentage of unmetered customers that leads to estimated billing and
low collection efficiency.
There are 132 registered customers without meters that are receiving estimated billings,
of which 60 are commercial customers (C1) and 72 are residential customers (R2). The
procedure for estimated billing is defined by NERC and it allows DisCos to redistribute the
technical and commercial losses of the feeders among the unmetered customers.
Consequently, the average billing is substantially higher than for PPM customers, and the
collection efficiency drops down as shown in the table below16. Interestingly, the monthly
average collection per customer is significantly higher than from those with PPMs (1,717
Nairas/month).
It is relevant to mention that Mabushi’s average collection efficiency is relatively high
compared to other slums. This seems to be specific to this settlement and the result of
AEDC’s close work and follow up with the community.

2.3.4

Tariff
Class

No.

C1
R2

5917
72

Average energy billed per month
(including VAT)
kWh/month
441
465

NGN/month
16,555
12,073

Average
monthly
collection
NGN
9,983
7,479

Collection
Efficiency
%
60%
62%

Important Economic Losses

Due to all of the above, AEDC´s economic losses operating Mabushi Village are estimated to
be around 104,000 USD per year, as shown in the table below. This includes the cost of the
energy losses and the operational costs (maintenance and commercial).

16

With Order No/NERC/197/2020 issued on February 20, 2020, NERC introduced a Cap on the estimated bills.

17

One C1 customer has been removed from the average analysis as it has different characteristics to the rest
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Figure 22: Economic losses for operating in Mabushi Village
Energy Metered (Bulk Meter)
Energy Received at DisCo-TCN Interphase
Energy Collected per MYTO
Revenue Requirement (Per MYTO)
Allowed Collection (Per MYTO)
Regulatory Asset

595.290
647.054
491.761
24.364.208
15.039.634
9.324.573

KWh
KWh
KWh
NGN
NGN
NGN

Tecnical Losses (%)
8%
MYTO ATCC Losses
24%
MYTO Cost Reflective Tariff (NGN/kWh)
49,54
MYTO Allowed Tariff (NGN/kWh)
30,58
Cost Reflective - Allowed Tariff (NGN/kWh) 18,96

Cost of Energy Received (G+T)

20.427.506

NGN

G+T

Amount Collected
+ Regulatory Asset
- Cost of Energy Received (G + T)
Economic losses from July to October
AEDC estimaded cost (NGN) from July to October
Total Losses from July to October
Estimated Economic losses (NGN) in a year

6.288.875
9.324.573
-20.427.506
-4.814.057
-4.425.852
-9.239.909
-27.719.727

NGN
NGN
NGN
NGN
NGN
NGN
NGN

TOTAL ECONOMIC LOSSES

-32.145.579 NGN/year
-103.695 USD/year

2.4

31,57

Distribution Tariff (NGN/kWh)

9

A few Conclusions and a Way Forward

Mabushians’ demands are clear: increased power supply, reliability and accountability
(meters). However, the risk of eviction prevents AEDC from investing in regularizing service
to the settlement (adequate LV network, anti-fraud service cable, PPM in security boxes
above the LV network, circuit breakers, capacitators, reles, switchers, etc.). But even if the
eviction risk disappears, the return on any investment in this settlement is not guaranteed
because of the magnitude of the investment and the commercial risks involved: inadequate
tariff, and low payment capacity.
An additional issue to consider is the limited resources allocated in MYTO 2015 (CAPEX and
OPEX allowances). The project to regularize the service in Mabushi Village will compete with
other more profitable projects in better commercial areas with less risks involved. In this
regard, this project will continue to be the last in the loop. In the meanwhile, because of the
relevance of the economic losses involved, AEDC will need to limit the energy supplied, using
the remotely operated breakers and switches, when available.
A different business model based in bulk metering and a load shedding contract between
AEDC and the community would require a special regulatory framework not yet available.
In the long run and provided that the eviction risk is removed by the municipality, we believe
that the electricity network should be enhanced and standardized, including the promotion of
energy efficiency technologies and the integration of solar home systems. For doing that,
Mabushi will need to access some national funds for electrification.
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3. First Inventory of ISPUAs in Nigeria: Sizing the
Challenges and the Economic Impact on DisCos
Mabushi Village is just one example of many that illustrates the challenges that DisCos face
when serving these informal settlements: huge economic losses and legal risks for the utility,
dissatisfaction of the community, and lack of regulatory incentives to regularize these areas
due to the uncertainty in recovering the investment (no funds available in MYTO, high risks,
legal/regulatory gaps/barriers, etc.).
Until now, the size of the ISPUAs market segment (number of end-users and amount of
energy delivered), was unknown, which has prevented a holistic approach to solving the
problems. Fortunately, and through the active participation of AEEDC, BEDC, EEDC, EKEDC,
IBEDC, IE, JEDPLC, KE, KEDCO and PHED, since May 2019, with the support of the CaBTAP,
the first inventory of ISPUAs in Nigeria has been completed. The full inventory is included in
Annex A. This inventory is an ongoing exercise and is expected to be updated regularly.
The main outcomes of this first inventory are:
1. This first inventory identifies a total of 1,323 ISPUAs with around 651,300
registered customers. Having in mind, Mabushi´s study case, the un-registered
customers might double or triple this figure.
2. The annual energy delivered is estimated over 1.2 TWh, which is more than the
energy received by JEDPLC in a year.
3. The average ATC&C losses are humongous, being estimated over 80%
4. The economic losses for DisCos in these areas are huge: over USD 1 billion in the
next ten years. These are not only an economic loss for DisCos; insofar as they affect
DisCos ability to pay their market bills, these losses are passed through the value
chain impacting NESI as a whole.
Figure 23: Main Findings of the First Inventory for ISPUAs

DisCo

AEDC
BEDC
EEDC
EKEDC
IBEDC
IE
JEDPLC
KE
KEDCO
PHED
TOTAL

Number of
ISPUAs

340
59
107
93
57
17
253
320
42
35
1.323

Estimated
Number of
Customers

185.890
57.086
65.836
10.633
61.386
10.824
57.665
62.048
50.548
89.384
651.300

Customers
per ISPUA

547
968
615
114
1.077
637
228
194
1.204
2.554
492

Average hourly
Is the ED
Energy
Daily Hours
ED per customer
metered or
Delivered
of Supply
(kWh/customer/
estimated?
(kWh/Month)
hour)
Estimated
Estimated
Estimated
Estimated
Both
Estimated
Both
Estimated
Estimated
Estimated

13,5
9,8
7,3
11,5
9,1
8,4
12,6
10,7
8,2
6,2
10,3

26.041.714
5.668.135
7.627.047
6.093.140
6.348.594
937.528
9.443.206
15.418.114
6.693.758
11.537.486
95.808.721

0,35
0,34
0,53
1,66
0,38
0,34
0,43
0,78
0,54
0,69
0,58
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It is important to keep in mind that only less than 10% of the ISPUAs have a DT meter so the
figures in the table should be taken only as a reference and will be updated in the following
versions. In this regard, JEDPLC and IBEDC reported 138 and 10 ISPUAs metered at the DT
level respectively. The main findings are included in the table below and these KPIs have
been used to estimate DisCos’ energy and economic losses in their respective areas.
Figure 24: Map of the ISPUAS included in the First Inventory (source: Google Maps)

DisCo

JEDPLC
IBEDC
TOTAL

Number of
ISPUAs

138
10
148

Estimated
Number of
Customers

39.314
2.861
42.175

Average
Average hourly
Is the ED
Energy
monthly ED
Customers
Daily Hours
ED per customer
metered or
Delivered
per customer
per ISPUA
of Supply
(kWh/customer/
estimated?
(kWh/Month)
(KWh/custo
hour)
mer/month)
285
286
285

Metered
Metered

12,8
6,9
12,4

6.626.330
143.368
6.769.698

0,44
0,24
0,44

169
50
166

Collection
Efficiency
(%)

ATC&C (%)

33%
38%
33%

78%
69%
77%

According to the GPS coordinates given by the DisCos, we have created the first map for
ISPUAs in Nigeria, which is available at http://www.anedng.com/resources/ispuas/
Figure 25: Map of the ISPUAS in the First Inventory (source: Google Maps)
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The inventory also includes details regarding the condition of the network and connections,
existing urban planning and infrastructure, if it is a hazardous area and the economic and
security conditions.
For each ISPUA, a data sheet has been developed with the following information:
Figure 26: ISPUAs Data sheet included in the Inventory
NAME OF THE ISPUA: JIKOKO VILLAGE

Reference Code: AEDC-2

3.1

LOCATION

AMAC

ESTIMATED NUMBER OF CUSTOMER

500

ESTIMATED HABITANT POPULATION

3,500

ENERGY DELIVERED (KWH/MONTH)

N/A

DAILY HOURS OF SUPPLY (hrs.)

8

COLLECTION EFFICIENCY (%)

N/A

ATC&C LOSSES (%)

N/A

DISTRIBUTION TRANSFORMERS (No)

1

CONDITION OF NETWORK AND
CONNECTIONS

FAIR

URBAN PLANNING

NO

HAZARDOUS

NO

INFRASTRUCTURE

NON-EXISTING

ECONOMIC CONDITIONS

POOR

SECURITY CONDITIONS

UNKNOWN

An Approach to Electrification Costs

Assuming a total of 651,300 customers, as identified in the preliminary ISPUAs inventory, the
cost of electrification may be close to 1 billion USD. This reference will most probably
increase substantially when the unregistered customers in the ISPUAs are
enumerated.
Electrification and Formalization
Cost per customer (includes LV network, connection, meter. Does not
include internal connections nor urban planning)*
USD

1,500

Estimated number of customers

USD

651,300

Cost of Electrification

USD

976,950,000

* Cost estimate based on experience in South America

AF-Mercados EMI – Capacity Building and Technical Assistance Program for the Nigerian Power
Distribution Sector – MI1748

Page 37 (64)

DEVELOPED BY:

SUPPORTED BY:

4. Review of International Best Practices
Following is a review of the approach followed by different countries in Africa, Asia and South
America, to deal with the challenges of servicing ISPUAs, both from a regulatory as well as an
operational perspective. It is worth noticing, however, that not in all countries examined, the
power sector has been privatized; thus, not all have to deal with the issues involved in
providing adequate incentives for private utilities to invest in serving ISPUAs. The benefits of
government investment in the electricity sector can be assessed with a broader range of
impacts (some intangible or difficult to evaluate in monetary terms) that may not be present
in measuring the return of investment in the private sector. Still, their experience contributes
to understanding the challenges and provides inputs to develop the regulatory and
operational framework for ISPUAs.

4.1

Colombia

Grounds for privatization of utilities and, mainly, the power sector, were set in the Utilities Act
(Law 142) and the Power Sector Act (Law 143) both issued in 1994. The first round of
privatization of generation, distribution and transmission companies took place between 1996
– 2000.
The privatization of the distribution companies in the Caribbean region of Colombia took place
in 1998. These state-level Discos were in very bad shape and had over 65% of ATC&C
losses. Contributing to these electricity losses were the informal settlements in urban areas,
with poor and illegal connections to the distribution network. These were particularly
common in the Caribbean region, as a result of illegal real estate developers, substandard
electrification for political gain, and forced displacement resulting from the internal conflict.
By 2000, it was estimated that 320,000 families lived in these settlements in the
Caribbean region of Colombia. All these settlements enjoyed 24/7 power supply, and paid
hardly any amount for the service they received.
Although the Utilities Act calls for a special regulation for settlements with substandard
network, the initial response from the Regulatory Commission to the newly privatized
distribution companies regarding these settlements, was to apply “business as usual”: the
distribution company had to disconnect illegal consumers.
This resulted in significant public order and
security issues with nation-wide
repercussions, which prompted the issuing
of a first temporary regulation allowing
for bulk metering of these areas in
2001. The underlying idea of this
regulation issued by the Regulatory
Commission is that the substandard wiring
used by the ISPUA to connect to the
distribution network, is not a part of the
distribution network and should be
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disconnected. However, the ISPUA was allowed to be connected and receive power supply,
provided that an agreement was reached between the community and the DisCo, by which
the DisCo or a third party (i.e. the Municipality18) would undertake the electrification of the
ISPUA (constructing and/or rehabilitating and/or upgrading the network), within a period of
two years. While electrification took place, the DisCo was required to install a bulk meter in
the injection point and issue bulk invoices to the ISPUA based on the bulk meter reading. The
amount invoiced was distributed by the community among the residents.
Acknowledging that solving the issues involved in the provision of electricity service to
ISPUAS, mainly the need for electrification, was not only a regulatory but mainly a
government policy issue, the National Development Plan Act of 2002 provided the
framework for a special regulation targeting informal settlements in urban areas, less
developed rural areas and difficult to manage areas. This framework considered, not only
bulk metering, but also community engagement, subsidized power and grants for
electrification. The regulation was issued by the Ministry of Mines and Energy, responsible
for setting the policies of the power sector, comprising the following:
•

Clear definition of an ISPUA and procedure to certify a settlement as such.
ISPUAS are defined as any human settlement in urban or peri urban areas, that
obtains electricity through illegal or substandard connections to the distribution
network, and that are not located in unsuitable land (hazardous areas), provided that
the competent local authority (i.e. Major) certifies such settlement as an
ISPUA.

•

Community engagement, through the execution of written agreements with the
community. These agreements require the community to establish some type of
organized structure and appoint a community representative which is usually the
leader/chief of the community. These agreements contain provisions for bulk metering
and for the distribution of the bulk meter reading among the residents, based on the
individual household load profiles. The tariff used to invoice the community was a
special tariff, as the ISPUA is considered to be connected to a higher voltage level, so
the distribution component of the tariff excludes the cost of the low voltage network
infrastructure19. Same tariff is used when distributing the bulk meter reading among
the ISPUAs residents. In addition, the agreements contain provisions for incentivebased load shedding mechanisms, so the hours of power supply and priority for
electrification depended on the collection efficiency. Finally, the agreements included
the payment of a “fee” to the community representative to cover its costs, fee that
was a percentage of the amount collected and paid to the DisCo.

18

In Colombia, the Municipality is considered the service provider of “last resort”. If no private utility is interested in
servicing a certain urban area, the Municipality is obliged to provide service.
19
The electricity regulation in Colombia differentiates 4 voltage levels for the distribution activity: Level 1: less than
1kV; Level 2: between 1 and 30 kV; Level 3: between 30 kV and 57.5 kV; and Level 4: between 57.5 kV and 220 kV.
The customer pays the distribution tariff depending on the level it is connected. The distribution component of the
tariff for each level includes the cost of the assets in said level, as well as the cost of the assets in the upper levels.
Thus, Level 1 distribution tariff includes the infrastructure costs of Levels 1, 2, 3 and 4. The ISPUAs are connected to
Level 2, thus the distribution tariff only includes infrastructure costs of Levels 2, 3 and 4.
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To enhance this community-based approach, the DisCo operating in the Caribbean
region of Colombia, created a subsidiary to provide service only to the ISPUAs, with a
profound social approach. Within the first years of operation, this subsidiary was able
to obtain the certification as ISPUAs of more than 1,000 settlements and enter into
agreements allowing for the provision of service of more than 300.000 families.
Although the distribution of the bulk meter reading and individual billing is the
responsibility of the community representative, the company worked hand in hand
with the community to ensure this was done, and provided the community
representative with all the necessary training and tools. In fact, the individual bills are
printed by the company to assure that the allocation of the bulk meter reading is done
appropriately and that the subsidies are applied. The personnel engaged by the
subsidiary had a clear community approach profile and community involvement was an
ongoing activity.
Electrification Fund (PRONE): The purpose of this Fund is to finance projects for
electrification of these informal settlements in urban and peri-urban areas, including
construction or rehabilitation and upgrading of the network and the distribution
transformers. Recently, the Fund also sources the service line and the meter, following
standard specifications20. The market operator collects an amount per each kWh that
is wheeled in the national grid to source this Fund. The Fund is administered by the
Ministry of Mines and Energy, and periodically calls for electrification proposals to be
submitted by DisCos and sponsored by this Fund. The DisCo must include in the
proposal proof that the ISPUA is certified by the local authority, the designs and
specifications, proposed costs, portion of the project that the DisCo is willing to cofinance and a performance guarantee. Projects are awarded in competitive bidding
following eligibility and prioritization criteria, based on the cost of electrification per
consumer, the number of consumers that benefit from the project and the amount of
co-financing proposed by the DisCo21. The DisCo must execute the project following
the agreed schedule and upon completion, must connect each costumer and provide
the electricity service as in any manageable area. The assets remain property of the
government in the percentage sponsored by the Fund, thus not incorporated in the
tariff calculation, but are assigned to the distribution company for maintenance and
operation. The DisCo must replace the infrastructure when required, and the replaced
asset will enter the asset database that is factored into the tariff.
•

Social Electricity Fund (FOES): The purpose of this Fund is to reduce the tariff to
residential low-income customers in urban and peri-urban areas. This Fund provides
an amount per each kWh that is invoiced to each individual consumer in the ISPUA, up
to the life-line consumption, which is 184 kWh per month for areas up to 1000 meters
above sea level and 138 kWh for other areas. This subsidy is in addition to the
standard subsidy granted to tariffs for low-income residential customers in the

20

The Ministry of Mines has recently accepted Advanced Metering Infrastructure (AMI) as a standard for these
projects.
21
Where the Ministry of Mines and Energy has declared an area as a “priority area” as a result of recent peace talks,
projects in these areas will have priority.

AF-Mercados EMI – Capacity Building and Technical Assistance Program for the Nigerian Power
Distribution Sector – MI1748

Page 40 (64)

DEVELOPED BY:

SUPPORTED BY:

manageable areas22. Sources for this Fund come from energy exports, $/kWh wheeled
in the national grid (collected by the market administrator) and the national budget.
The distribution companies report to the Ministry of Mines and Energy the informal
settlements duly certified by the local authority and the auditor. The funds are
allocated to the DisCo per registered consumer in every reported ISPUA, on a monthly
basis; the DisCo gives the individual consumer the subsidy as a discount in the invoice.
•

Cost Reflective Tariff: The Colombian Regulatory Commission recognized that
serving the ISPUAs entailed additional collection losses for the DisCo and added a
percentage to account for these collection losses in the cost-reflective tariff. The costreflective tariff for the ISPUA includes the five components of any other tariff:
generation, transmission, distribution, trading and energy losses. The generation and
transmission components are the same as for any other tariff. The distribution
component is the Level 2 voltage charge, which excludes the cost of the LV
infrastructure. The energy losses correspond to the Level 2 voltage losses (lower than
the LV recognized energy losses). But the retail component is higher, because of the
collection losses factor that is added as an additional cost of the retail activity.

Around 35 USD million per year is allocated for the Social Electricity Fund and a
similar amount for the Electrification Fund.

4.2

Kenya

It is estimated that around 2 million people live in informal settlements in Kenya, and
many of them, below the poverty line. Because these settlements are located in urban areas,
they have access to power, but through illegal connections, so electricity is unreliable and
unsafe, and fires and electrocutions are frequent.
The national utility, Kenya Power (or KPLC) initiated in 2012 a program to take down the
illegal connections and regularize the service to these informal settlements, but was faced by
resistance from the community, arguing they already had power supply. During the first two
years, only around 4,000 people were formally connected. Soon KPLC realized that the
program lacked community engagement. This community-based approach started by
explaining the community the benefits of regularizing the service and having safe power.
From December 2014 there was a dramatic change in the program, and it went from 5,000
household connections to over 150,000 connections by May 2015.

22

There are four tariff classes in Colombia: Residential, Commercial, Industrial and “Official”, which includes
government buildings. The Residential tariff is divided in 6 subclasses, depending on the cadastral classification of
the land where the premises are located. Residential class 1 receives a subsidy of 50% of the cost-reflective tariff;
residential class 2, a subsidy of 40%, and residential class 3, a subsidy of 15%. Residential class 4 receives no
subsidy. Residential classes 5 and 6, as well as the commercial and industrial tariffs (with the exception of “basic
industries”) pay a contribution equivalent to 20% of the cost-reflective tariff, which is used to pay for the subsidy,
operating a cross-subsidy scheme nation wise. The deficit is paid from the national treasury. The ISPUAS are billed
Residential Class 1, with a 50% subsidy, up to the life-line consumption.

AF-Mercados EMI – Capacity Building and Technical Assistance Program for the Nigerian Power
Distribution Sector – MI1748

Page 41 (64)

DEVELOPED BY:

SUPPORTED BY:

Figure 27: Slum Electrification by KPLC23

This program had the commitment from the top management of Kenia Power and the
support of World Bank and two of its trust funds. In addition to community engagement,
the program included: (i) the payment of a subsidized connection fee only USD 11; (ii) the
use of a split meter which records electricity usage at the top of the electricity line and a
keypad inside the house to ensure that there is no electricity theft; and (iii) the payment of
an affordable tariff.

4.3

South Africa

Electricity distribution in South Africa is carried out by the state-owned utility Eskom (also
responsible for the majority of generation and transmission) and licensed municipal
distributors.
Informal settlements are considered an enduring feature in South Africa. It has been
estimated that by 2012, over 10% of the population lived in informal settlements.
South African government has been eager to overcome this problem and has embarked in a
massive electrification program, which is considered one of the largest in the world24.

23

Source: World Bank Video

24

Louise Tait, Evaluating the Electrification Programme in Urban Settlements in South Africa, Energy Research
Centre, university of Cape Town, 2015.
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The Free Basic Electricity (FBE) Policy launched in 2003 aimed at supporting indigent
households in meeting their basic needs. It provided for an allowance of 50 kWh per
month, tariff-free, to all poor households connected to the national electricity grid. It was
later concluded that this policy had failed in improving access to electricity for the most
impoverished living in informal settlements and a shift in policy followed: instead of trying to
eradicate informality, the objective was to electrify the informal settlements.
By 2007, the Informal Settlements Policy Guidelines for Integrated National
Electrification Programme (INEP) was launched, to reach universal access to electricity by
2012, recognizing the need to accelerate electrification. In 2011, the Policy guidelines for the
Electrification of Unproclaimed Areas was issued, with the objective of providing guidelines for
the electrification of unproclaimed areas / informal settlements, as part of the INEP.
According to these guidelines, depending on the type of settlement, these can either be
upgraded or relocated, and the Department of Energy allocates funds for electrification of
qualifying settlements. The amount awarded is determined by available funds and the
allocation per connection is restricted to the cost of a connection meeting national minimum
design standards.
The following table shows the criteria for determining if the settlement is eligible for
electrification:
Figure 28: Settlement Eligibility for Electrification

Category

Condition/Status

Response

Category 1

On suitable land and subject to in situ
upgrading

Eligible for electrification funds

Category 2

Settlements that do not need
immediate relocation and will go
through the process of preformalization (putting basic services
with plans to relocate in future)

Will be eligible for electrification if
the settlement will not be
relocated in the next 3 years

Category 3

On unsuitable land (i.e. dolomite land,
toxic or dangerous areas) and need
relocation

Settlements that have been there
for a reasonable amount of time
will be considered on a case by
case.

A compelling case worth highlighting is the package of innovative service solutions launched
by Citypower in Johannesburg, intending to improve service delivery of energy to informal
settlements. This program follows the categorization of the settlements described above.
Still, the service solution includes not only electrification but it is complemented with energy
efficiency measures, such as providing gas stoves and ensuring the supply of LPG (cylinder
exchange depots), and the use of 230 V system, consisting of a 3 kW microgrid system
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featuring PV panels, batteries, charger and inverter, that can be used to put solar energy
back to the grid.

4.4

Dominican Republic

The Dominican Republic launched the privatization program in 1999, privatising both
generation as well as distribution activities. Due to power shortage, in 2001 an “Outages
Reduction Program” (Programa de Reducción de Apagones – PRA) was launched, with the
purpose of rationalizing power outages. A specific program was also introduced to supply
electricity to slums that provided for a 100% subsidy on the electricity supplied to these
settlements, 75% paid by Government and 25% paid by the distribution companies and
establishing a monthly fixed fee to be paid by the end-users. By 2007, the subsidy reached
USD 118 million, there was no improvement in the collection, and the situation became
unbearable, especially for private investors. This and other issues regarding the impossibility
of Discos to pass through the cost of generation to the consumers, led to the renationalization of the distribution companies. Today, IDB provides financing to the stateowned utilities, for investment in regularization of the slums, as part of the loss reduction
programs.

4.5

Philippines

In the Philippines, the government has been involved in electrification programs since the
1990s. The Depressed Areas Electrification Program (DAEP), the largest, targeted
320.000 households across 229 areas.
Interestingly, this program targeted electrification both in formally owned as well as in land of
contested ownership. After liberalization of the electricity sector in the 2000s, Meralco
became the sole distribution utility in Manila and the surroundings, following the country’s
Electric Power Industry Reform Act for the city of Manila. This Act allows Meralco to deny
electricity service to households without proof of secure tenure. Because of this, Meralco’s
approach towards informal settlements, sought to engage government officials, civil
society groups and other actors to agree on electricity service conditions for these
settlements.
In 2011, the RAISE program was launched, an electrification program specifically aimed at
these informal settlements. This program is funded by Meralco and the Department of Social
Welfare and Development. It includes the installation of elevated metering clusters to
minimize energy losses and ensure adequate collection levels once the electrification is
concluded. The end-user bears the cost of the connection (service line). The state policy to
subsidize the electricity tariff based on consumption levels has continued.

4.6

Brazil

In Brazil, regulation mandates utilities (private or state-owned) to service 100% of their area,
but only to street level, via overhead cable. This has resulted in increased, illegal,
substandard connections, especially in places like Rio de Janeiro, where the “favelas” (slums)
are abundant. Different programs have been launched at the local level to overcome these
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issues, engaging the local authorities, the community and private investors. What is
especially interesting of these programmes, besides involving different actors and the
community, is the use of anti-theft technology to overcome the high levels of
recidivism in terms of illegal electricity connections, experienced in the past.
One of these programs, the Slum Electrification and Loss Reduction Program (SERL),
was instituted in 2005 as a collaboration between the association of electrical component
manufacturers, International Copper Association (ICA), and USAID, and engaging the
electricity utilities and the community. Another interesting program was deployed in the
Paraisópolis favela, in Sao Paulo, which was joined by 80% of the residents; in addition to
providing electricity connection, it provided energy efficiency equipment as a way of
reducing the cost of supply. The distribution company, AMPLA, in Rio de Janeiro, regularized
the connections of the favela utilizing anti-theft technology: electronic meters were placed
on the poles, allowing for remote reading and remote disconnection.
The distribution company in Ceará, created the ECOELCE program in 2007, by which the enduser receives a bonus in the electricity bill, in exchange of recycled solid residues. The
programme is sought to address the three dimensions of sustainability: environmental,
economic and social, educating the consumer in recycling habits, lowering the cost of
electricity and providing the consumer with an electricity bill that enables them to prove
residence or even open a bank account.

4.7

India

The rapid urbanization in India has resulted in uncontrolled growth of informal settlements.
In Mumbai, between 70 to 90% of the informal settlements have access to power, with the
majority of connections being illegal and substandard. The Electricity Act 2003 provides for
universal access to electricity, with the utility responsible for the provision of service up to the
metering point, and the connection to be borne by the household. However, the threat of
eviction of land has been a challenge in regularizing these settlements. Because of this,
regularization efforts in Mumbai were led by the municipality, engaging the local community
leaders and landlords.
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Conclusions

Servicing ISPUAs is a common challenge for the power sector in the different countries, and
the approach to dealing with it differs. However, we can extract some common grounds and
lessons learned from the various cases that have been reviewed, as detailed below.
Figure 29: Common grounds and lessons learned around the world

Awareness and
recognizion of the
challenge
Complementary innovative
solutions with SHS and
promotion of EE

Community
Engagement

Long term solution:
Intervention Funds for
Electrification

Interim Solution: Load
shedding contracts
based on bulk
metering

Affordable tariffs

4.8.1

DisCos conventional business model will not solve the ISPUAs’
challenge

The existence of the ISPUAs challenge is often neglected by the authorities and there is an
initial resistance to accept that any public service development in these areas requires a
different approach rather than the business as usual solution. Moreover, in developing
countries, due to the cohabitation with many other challenges for the deployment of public
services in the growing cities, slums challenges are very often “saved for the last”.
In all international cases, it has been evident for the policymaker or regulator that servicing
ISPUAs requires a different approach, not only from an operational perspective but
also, especially, from a policy/regulatory point of view.
From a traditional stand, distribution companies should disconnect all end-users that are either
illegally hooked, connected through substandard connections, or which premises do not comply
with minimum standards. Disconnecting all slums could be not only physically impossible but
also ineffective, as immediate reconnection – due to the vulnerability of the network – is very
easy. Also, massive disconnection can become a public order and security issue, as was the
case in Colombia. On the other hand, the cost of the energy losses can be unbearable for the
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utility, usually under pressure to reduce the energy losses not only to be sustainable but also
to comply with regulatory commitments.
Likewise, most regulations provide for universal access to electricity, so as a general rule,
electrification and network expansion is a DisCo commitment. But the electrification of these
informal settlements - the long-term solution - also has challenges: it is expensive, may be
affected by tenure security issues, and the return on the investment is not always guaranteed,
because of the low income and payment capacity of the community.

4.8.2

Community Engagement

Community engagement is considered a “must” when dealing with the challenges of
serving ISPUAs. During the transition period, when bulk metering is used, the distribution of
the bulk invoice among residents requires the participation of the community. Agreements
with the community may include load shedding and future electrification linked to
performance indicators (mainly reduction of commercial and collection losses). Community
engagement is also required to prepare the community for electrification projects.

4.8.3

Interim Solution

Bulk metering has been seen, in most regulations, especially those having private owned
utilities, as an initial, transitory mechanism to deal with the energy losses generated by the
ISPUAs. Bulk metering allows to measure the problem and put some control over it.

4.8.4

Affordable Tariff

All regulations acknowledge that the tariff to be charged to these communities
needs to be subsidized, either applying cross-subsidies among tariff classes, or considering
a free tariff for the life-line consumption, or an additional amount per kWh to pay for the
generation. This, in addition to the subsidies for electrification. Experience has shown that
regularizing the electricity service is not enough: without a supporting policy that ensures
tariff affordability, illegal connections may be still preferred.

4.8.5

Long term Solution: Electrification through Intervention Funds

Likewise, most regulations accept the need to establish an electrification fund to
source the electrification projects for these ISPUAS. As indicated, this is considered the
optimum long term solution, but expensive. These funds are non-reimbursable, so the project
cost does not factor into the tariff and becomes a subsidy. Electrification projects are carried
out either by the DisCo or by a third party, but upon completion, the infrastructure is
operated by the DisCo.

4.8.6

Innovative solutions complementing the electrification of the slum

Recent programs dealing with ISPUAs have been taking advantage of developments and
innovation in the power sector. Energy efficiency, self-generation and distributed
generation, mainly solar systems, and advanced metering infrastructure, has become part of
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these programs, as mechanisms to reduce energy losses in ISPUAs, prevent energy theft
after electrification, and optimize investment in electrification.
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5. Proposal for Developing a Policy and Regulatory
Framework that will enable a DisCo Solution for ISPUAs
Beyond the proposed operational approach to be developed by DisCos, detailed in the
following chapter, there is the need to develop a policy and regulatory framework for enabling
a solution to the issues involved in the provision of electricity services to the ISPUAs. This
approach starts with the acceptance and recognition of the ISPUA challenge, designing a
policy and regulatory framework with an interim solution to mitigate the problem, and
enabling the implementation of a long term solution, which involves turning the ISPUAs into
manageable urban areas, in which DisCos can apply business as usual.

Unawareness

Figure 30: ISPUAs’ transformation timeline

5.1

Acceptance and
recognition

Interim Phase

Electrification Period

Manageable
Areas

Acceptance and Recognition of the ISPUA Challenge

Largely, the ISPUA challenge is hidden behind many other issues affecting the power sector in
developing countries, such as the lack of cost reflective tariffs, lack of investment and poor
performance, high ATC&C losses, energy theft, slow growth of the rural electrification
programs, etc. It is also true that there is an initial resistance from the policy/regulatory
maker to deploy specific solutions for ISPUAs, mainly due to a lack of information and
understanding the issues involved, the complexity of the problem and the substantial
resources needed to implement any solution.
The first inventory of ISPUAs contained in this report emphasizes that the high economic
losses of supplying electricity to the ISPUAs is a significant threat to NESI and that business
as usual is not a viable solution, as evidenced by the Mabushi Village case study. It is critical,
therefore, that key stakeholders of the power sector “buy-in” the need for enabling a solution
for the ISPUAs challenge, which will require a specific policy and regulatory framework, or
adapting existing ones (e.g. franchising regulation).
In this regard, CaBTAP has carried out several meetings with relevant stakeholders to discuss
the ISPUAs’ concept and receive their feedback concerning developing a special regulation,
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including: NERC, the Ministry of Power, Works and Housing, the Rural Electrification Fund
(REF), BPE, GIZ, the European Union and the Heinrich Boell Foundation. With regard to a
regulatory framework, it was a common opinion that we should explore accommodating
existing or proposed regulation (i.e. mini grid and franchising regulations) as well as
expanding the use of existing funds, such as the Rural Electrification Fund. This has been
analysed in this report.

5.2

Interim Phase

Unawareness

As said, a definitive solution for the
ISPUAs problem is to turn them into
manageable areas, which entails
rehabilitation and upgrading of the low
Acceptance and
Manageable
Interim Pahse
Electrification Period
recognition
Areas
voltage network and regularizing the
connection of every household in the
ISPUA. To achieve this long-term
solution, significant resources are
required, and most importantly, time.
Thus, during this Interim Phase a temporary regulatory solution is needed, that allows to
“stop the bleeding” for the DisCos and, at the same time, prepare the ISPUA for the longterm solution.

5.2.1

Enabling a community-based regulatory approach

The proposed interim regulation thrives on the Colombian experience and the lessons learned
from the Mabushi case study and aims at engaging and empowering the community in the
solution. Under this approach, the provision of electricity service to the ISPUA derives from
an agreement to be entered into between the DisCo and the community, following a template
approved by the Commission, whereby the DisCo supplies electricity to the ISPUA, metered at
a DT connection point, and the community manages the individual billing and collection within
the ISPUA. The agreement to be signed by the community, organized under a local leadership
structure or legally recognized corporate entity25, is a performance-based agreement,
requiring the community to reach certain performance indicators (basically, collection
efficiency) to determine the hours of supply and to become eligible for electrification.
In this agreement, the community agrees to pay the DisCo the power supply metered at the
DT connection point. The power supply metered at the DT connection point is then allocated
to the end-users inside the ISPUA, utilizing the load profiles resulting from energy audits
performed to each identified individual consumer. The energy audits and enumeration of all
the end-users inside the ISPUA are a joint effort of the DisCo, that provides the technical
know-how, and the community, that provides the inside knowledge, so the allocation of the
DT meter reading among all the identified consumers within the community, should be
transparent to the community. The DisCo prepares and prints the individual bills and the
community representative is responsible for (i) delivering the individual bills to each end-

25

It can be an electricity cooperative
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user; (ii) collecting payment from each end-user and (iii) paying the DisCo the amount
collected. The community representative receives a fee (agreed to with the DisCo) for the
commercial activities it undertakes. The DisCo remains responsible for the operation and
maintenance of the distribution network within the ISPUAs boundaries and shall undertake
the activities required to minimize risk of electrocution and other safety hazards.
Box 1 - Capitalizing existing regulation: Mini-Grids
Both the Mini-Grids regulation as well as the proposed Franchise regulations, contemplate
agreements with the community for the provision of electricity services. Mini-Grid
developers have been successful in developing these agreements with the community and
we can take advantage of their experience to implement this interim solution. The Mini-Grid
Investment Report, 2018, published by the Nigerian Economic Summit Group (NESG) and
authored by NESG and the Rocky Mountain Institute, cites as one of Mini-Grids success
factors and best practices, the continuous engagement of the host community to maintain
customer willingness to pay and ensure the economic viability of the Mini-Grid.

5.2.2

Cross-Cutting Policies

There are some cross-cutting policies to be implemented both in the interim period as well as
when the long term solution is in place.

5.2.2.1

Affordable Tariff

The international regulatory experience is unanimous in citing an “affordable tariff” as a
“must” when dealing with ISPUAs, not only before but also after electrification efforts have
been completed.
The dichotomy between cost-reflective tariff and the allowed tariff (that is, the tariff the DisCo
is allowed to bill its customers) is enhanced in the case of ISPUAs, because the costs of
providing service to an ISPUA is usually higher than the cost of providing service to a
manageable area. Among the reasons for the increased cost of serving ISPUAs are: (i)
intensified operation and maintenance needs due to the condition of the network; (ii) higher
technical and commercial losses due to the vulnerability of the network and the lack of a
credible enumeration; (iii) higher collection losses due to lack of control over the network and
connections and the low supply reliability; (iv) legal risks involved due to electrocution and
fire hazards.
On the other hand, most of the population in the ISPUAs live under the poverty line and lack
formal jobs or steady income, which affects their ability to pay for the service.
Therefore, in addition to determining the cost-reflective tariff that will apply to ISPUA’s
dwellers using MYTO methodology, but considering the peculiarities that impact the cost of
service, as indicated above, a special tariff class should be created to be used in the individual
bills issued to the residential end-users within the ISPUA. This tariff (the allowed tariff) should
be lower than the R2 tariff, to be affordable, but not as low as the current R1 tariff of 4
NGN/kWh, to prevent it from becoming an incentive for energy inefficiency. Should there be
any commercial or industrial customers in the ISPUA, the allowed MYTO tariff should be used.
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BOX 2 - Capitalizing existing regulation: R1 Tariff Class
All DisCos have a residential life-line tariff (R1) class, for up to 50 kWh per month, of 4
NGN/kWh. The use of this allowed tariff to bill the end-users in the ISPUAS has the
following complications:
•

As evidenced in the Mabushi Village case study, the average consumption per consumer
in ISPUAs largely exceeds the 50 kWh/month life-line consumption, so the R1 tariff may
not apply;

•

Due to the cross-subsidy mechanism used in MYTO, the impact of reclassifying ISPUAs’
end-users as R1 should be carefully reviewed to avoid misalignments and to keep MYTO
model balanced.

But most importantly, the mechanism to deal with the difference between the cost reflective
tariff and the allowed tariff should be revised, to ensure that the provision of service to
ISPUAs is economically viable.
Currently, there are two mechanisms incorporated in the MYTO methodology to deal with this.
The first mechanism results from differentiating between the cost-reflective tariff (the tariff
that is calculated considering all cost components, generation, transmission, distribution,
energy losses and market institutional costs) and the average allowed tariff. When MYTO
2015 tariffs were approved, the Commission decided to sculpt the retail tariffs in order to
avoid tariff shock to consumers. Consequently, NERC designed a 10-year tariff plan wherein
the under-recovery of the first years, resulting from an average allowed tariff lower than the
cost-reflective tariff, would be compensated with an over-recovery in subsequent years,
resulting from an average allowed tariff higher than the cost-reflective tariff. This ensured
that all the required revenue would be recovered by the DisCo within the ten-year period.
However, this did not occur because the retail tariffs were frozen and the minor reviews were
never implemented until the recent minor review26 that recognized the tariff shortfall (the
under recovery) as a regulatory asset, and imposed the minimum remittance thresholds to
DisCos. The minimum remittance threshold is the percentage of the NBET and Market
Operator invoices that the DisCo is obliged to pay; the balance is to account for the tariff
shortfall. This is the current mechanism implemented by NERC to deal with the difference
between the cost-reflective tariff and the allowed tariff.
The second mechanism is the cross-subsidy mechanism contemplated in MYTO to recover the
allowed revenue. After calculating the average allowed tariff, the retail tariffs are calculated
for each tariff class. Some tariff classes pay a surcharge on the average allowed tariff to
compensate for the reduced tariff applied to other tariff classes (i.e., R1, R2 and C1). If, as
said, the R1 tariff class were to be used to bill IPUAs’ end users, this cross-subsidy
26

The 2016 – 2018 Minor Review of MYTO 2015 and Minimum Remittance Order for the year 2019, issued 19 August
2019 to all DisCos.
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mechanism may artificially increase the other tariff classes, mainly for commerce and
industry, creating an incentive for the customers in these tariff classes to migrate to captive
generation using diesel-run gensets, with a subsidized fuel.
In summary, there is the need to create a special tariff class for ISPUAs, as well as to ensure
that the tariff shortfall (difference between the cost reflective tariff and the applicable retail
tariff) is accounted for. The minimum remittance threshold mechanism may by applied, but
calculated specifically for the ISPUA, considering the increased cost of serving these
settlements as indicated above, especially, the higher ATC&C losses, and the lower applicable
tariff class. An additional mechanism to be explored is to allocate the cheapest generation to
these settlements, in order to reduce the generation cost for ISPUAs, thus reducing the tariff
shortfall. Finally, the Power Consumer Assistance Fund referred to in EPSRA may be
implemented and used to fund the tariff deficit for ISPUAs.

Box 3 - Capitalizing existing regulation: The Power Consumer Assistance Fund
EPSRA provides for a Power Consumer Assistance Fund to be established by the
Commission. Moneys for this fund come from (i) contributions delivered by designated
consumers and classes of consumers and eligible customers, at a are determined by the
Regulatory Commission; and (ii) subsidies received from the Federal Government of Nigeria
as appropriated by the National Assembly. The Fund shall be used to subsidise
underprivileged power consumers as specified by the Minister of Power. The Commission
manages the Fund and handles the procedures for disbursement of the moneys.

5.2.2.2

Energy Efficiency and Self-Generation

Education of the community in energy efficiency is also required to reduce consumption and,
consequently, reduce the economic losses as well as the subsidies allocated to the ISPUAs. A
CAP on the kWh supplied to the ISPUA at the DT metered level that is subsidised can be
established to promote energy efficiency. Additional energy efficiency programs include
promoting trading old appliances for new energy efficient ones.
Stand-alone solar solutions may be implemented during this interim phase in those ISPUAs
having very few hours of supply (which is not the normal case). However, surplus power
generation is not recommended during this interim period: the poor infrastructure will
enhance safety hazards and increase the technical losses.

5.2.3

Existing Regulatory Mechanisms that might be appropriate for
accelerating a Regulatory Solution of the Interim Period

Following is an analysis of the existing regulatory mechanisms and its application to the
interim period, as well as the adjustments that may be needed.
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Independent Electricity Distribution Networks (IEDN)

NERC issued the Regulations for Independent Electricity Distribution Networks (IEDN) in
201227.
An IEDN is a distribution network that is not directly connected to a transmission system
operated by the system operator. An IEDN can be an isolated off-grid rural IEDN, or an
Isolated off-grid urban IEDN or an embedded IEDN, all located within the area of operations
of a DisCo.
The Isolated off-grid rural IEDN is and IEDN located in rural area. Rural area is defined as
any area of the country not existing within 10 km from the boundaries of an urban area or
city and which has less than 20,000 inhabitants or population density is less than 200 per
square kilometre and which is at least 20 km from the nearest existing 11 kV line. An
Isolated off-grid urban IEDN is an IEDN located in urban area. These are off-grid IEDN
because they are not connected to a distribution network that is connected to the
transmission system operated by the system operation licensee.
An Embedded IEDN, on the other hand, is an IEDN connected to a distribution network that is
connected to the transmission system operated by the system operation licensee.
An IEDN may be required by the Commission to have a generator in its network. If it does
not have a generator, it may enter into a service agreement with the DisCo por the supply of
electric power. The generator of an embedded IEDN is regarded as an embedded generator.
IEDNs can obtain from the Commission a license to construct, own, operate and maintain, or
to procure the construction, operation and maintenance of an IEDN, provided that (i) there is
no existing distribution system within the geographical area to be served by the IEDN or (ii)
the infrastructure of an existing DisCo is unable to meet the demand of customers in the
area. The Commission will analyse if granting the IEDN license will maximize access to
electricity services and reduce distribution congestion to the benefit of consumers; it also
needs to consider the expansion plan of the existing DisCo.
The IEDN is required to sign connection agreements with every user who accepts to connect
to the IEDN. The tariffs and other charges due to the IEDN will be determined in accordance
with the general MYTO methodology. Notwithstanding, the licensee may propose to the
commission charges, tariffs and tariffs methodologies outside the limit of the general
methodology.
The main barrier for the application of this regulation has been the requirement to sign
connection agreements with every user and not with the community as a whole. In fact, the
list of licenses issued by NERC and published in its website includes only 5 licensed IEDNs.
Regarding the application of this regulation to ISPUAs during the interim period, the
challenges are: (i) the purpose of an IEDN is to construct, operate and maintain an
27

There are two IEDN regulations published in NERC website repository, one dated February 2012 and published in
the Federal Republic of Nigeria Official Gazzette and another one dated March 2012. Although with slight differences,
mainly in the presentation, the essence of the regulation is the same.
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independent distribution network, which is the proposed long-term solution, and does not
solve the problems during the interim phase; and (2) the obligation of signing connection
agreements with each individual end-user.

5.2.3.2

Mini-Grids

NERC issued the regulation for Mini-Grids on May 2017, to accelerate electrification in areas
without any existing distribution grid (“unserved areas”) or with an existing but poorly
electrified or non-functional distribution grid (“underserved areas”). Although the regulation
was intended primarily for rural areas, there is no regulatory restriction to apply it in urban
areas.
A Mini-Grid is defined as any electricity supply system with its own power generation capacity
(up to 1 MW), supplying electricity to more than one customer and which can operate in
isolation from or be connected to a distribution licensed network.
Mini-Grids may be either isolated (off-grid) or interconnected, but both require having a
generator in its network which can be operated either by the Mini-Grid operator or by a third
party. Isolated Mini-Grid permits are granted for unserved areas, while interconnected MiniGrid permits are granted for underserved areas. One of the conditions for granting a permit
for an isolated or interconnected Mini-Grid is an executed agreement between the community
and the Mini-Grid developer. In the case of interconnected Mini-Grids, a tripartite contract
has to be executed between the Mini-Grid operator, the distribution licensee and the
community. The community may be organized under a local leadership structure or a legally
recognized corporate entity and in both cases, capable of entering into contracts and being
capable of suing and being sued.
The ISPUAs can be considered underserved areas under this Mini-Grids regulation. However,
Mini-Grids are required to have their own power generation capacity, which is not
recommended for ISPUAs during this interim period: the poor infrastructure will enhance
safety hazards and increase the technical losses.
There is no official subsidy for Mini-Grids, but most Mini-Grids have been sponsored by donors
that provide grants for the electrification (network rehabilitation, enhancement or expansion),
so that the distribution infrastructure cost is not factored into the tariff. Notwithstanding
these grants, the approved tariff largely exceeds the MYTO 2015 approved tariff, mainly due
to the generation costs28. As stated before, an affordable tariff is paramount for serving
ISPUAs. In the case of the Mini-Grids, the end-user does not have access to power or have
access to very limited power, so they are willing to pay a higher price for reliable power; in
the case of ISPUAs, the end-user does have access to power, and can easily have access
without paying for it.

28

According to the Minigrid Investment Report: Scaling the Nigerian Market, 2018, the tariff ranges between
N120/kWh to N300/kWh.
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However, community engagement through a formal agreement executed by the community,
as required by the Mini-Grids regulation, is an interesting development and the experience
can be replicated in the proposed ISPUAs model.
Finally, the Mini-Grids’ model assumes that the Mini-Grid Developer or Operator is an entity
different from the DisCo. We do not believe the DisCo must be prevented from serving the
ISPUAs, utilizing an especial regulatory model that may be available.
We shall highlight, however, that different to what happened with the IEDN regulation, this
regulation has enabled the implementation of many Mini-Grid projects. The consultants did
not find a reliable database on the existing Mini-Grids projects, however, the Minigrid
Investment Report, 2018, published by the Nigerian Economic Summit Group (NESG) and
authored by NESG and the Rocky Mountain Institute, lists 10 audited Mini-Grids, funded
through a mix of debt, equity (70:30) and grant funding. This report indicates that the
number of commercial developments has grown to at least nine active members of the
Nigerian chapter of the Africa Mini-Grid Developers Association (AMDA) and “commercial
minigrid projects are increasing in number as well”.

5.2.3.3

Franchising

On April 2019 NERC published a consultation paper on the development of a regulatory
framework for Electricity Distribution Franchising in Nigeria. NERC justifies this regulation in
the advancement of distributed energy resources, as well as the fact that DisCos have been
unable to meet their customers’ expectations for the provision of access to safe and reliable
electricity, especially in those areas that are not considered to be economically viable.
This proposed franchising regulation allows DisCos to authorize a third party to provide
electric distribution utility services on its behalf in a particular zone within its licensed area of
supply. Proposals for the franchising arrangement can either be initiated by the DisCo, or by
customer, or by the community. The community, through a registered association, may
formally approach the DisCo to declare its interest and initiate franchising arrangements in
the area of supply. NERC highlights that any unserved or underserved community can,
additionally, explore the option of the IEDN regulations in finding solutions to their supply
challenges.
According to NERC, the objective of the distribution franchising regulations is to “facilitate the
development of favourable business models that would attract third party investments in the
supply of adequate safe reliable and presently prized electricity to customers of DisCos.” This
regulation is expected to increase network investment, bridge power supply deficit, improve
customer satisfaction, facilitate the adoption of advanced technologies and provide better
service.
In the proposed franchised regulation, the DisCo enters into an agreement with the
franchisee, by which the DisCo supplies electricity to the franchisee at some injection point at
an agreed price, and the franchisee supplies electricity to the consumers of the DisCo in the
allocated area as per tariffs approved by the Commission. There are three distinctive
franchising models:
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•

The Metering, Billing and Collection (MBC) model, by which the franchisee manages
the metering, billing and collection activities;

•

The Total Management of Electricity Distribution Function, by which the franchisee is
responsible for maintaining the electricity distribution system, in addition to the MBC
function, and undertakes the rehabilitation and upgrading of the distribution system;
and,

•

The Distribution Generation (DG) based on Electricity Distribution Franchisee model,
by which, in addition to the above, the franchisee may undertake to procure additional
power to meet the electricity deficit.

In all models, the franchisee operates under the overall guidance of the DisCo license and the
Disco NERC approved MYTO tariff applies, but if the franchisee makes investments to provide
additional power it may attract a surcharge subject to the commission's approval.
We believe a franchise model may apply to ISPUAs: the DisCo supplies electricity at some
injection point and the community becomes the franchisee under the MBC model, undertaking
the responsibility of distributing the bulk energy supplied by the DisCo to the individual endusers, delivering the bills and collecting the payment, as well as ensurinh compliance with the
performance indicators agreed to with the DisCo in order to be eligible for electrification. As
stated above, it is not recommended to engage in procuring additional generation before
electrification is completed.
In order to be able to apply the franchise model to the interim phase, following adjustments
are required to the proposed regulation:
•

Incorporate the definition of ISPUA: informal settlements in urban and peri-urban
areas, lacking cadastral layout and/or urban planning, that have access to the DisCo
distribution network through substandard connections, provided that the technical
boundaries and dedicated injection points can be defined.

•

Allow an ISPUA, through an organized structure or association, become the franchisee
of the area where it is located, without following a competitive bidding process.

•

The franchisee model in the case of ISPUAs shall be the MBC model, by which the
DisCo supplies electricity at the injection point (DT) and the community allocates the
meter reading among the identified individual consumers within the ISPUA;

•

Only in the case of the ISPUAs, the allocation of the DT meter reading among the
individual consumers shall be done based on individual load profiles resulting from
energy audits to be performed by the DisCo with the support of the organized
community;

•

The price to be paid by the ISPUA to the DisCo is the amount resulting from
multiplying the meter reading at the injection point (or points) multiplied by the retail
tariffs applied to the individual end-users, less the MBC management fee;

•

Include appropriate provisions to define a special ISPUA tariff.
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Electrification

Electrification and regularization of
the connection is considered the
long-term solution for ISPUAs, that
will transform these settlements into
manageable areas. Following are the
steps to be taken in order to
establish a viable and successful
electrification program.

5.3.1

Unawareness

5.3

SUPPORTED BY:

Acceptance and
recognition

Interim Phase

Electrification
Period

Manageable
Areas

Engaging Different Stakeholders

The electrification efforts require the involvement not only of the community but also of the
local government, in order to address and solve land tenure issues (if existing) and develop
the cadastral layout of the area, which is necessary for the construction of a technically sound
and safe LV network.

5.3.2

Determining Eligibility for Electrification

A categorization of the ISPUAs based on suitability of land and performance should be the
basis for eligibility of the electrification projects. Suitability of land should consider ownership
issues as well as ensuring that the settlement is not located in an area subject to safety
hazards, i.e. toxic area, subject to flood risk. The South African eligibility classification can be
applied.

5.3.3

Funding

There should be an Electrification Fund, to sponsor the electrification of the ISPUAs. The
funds shall cover the rehabilitation and upgrading of the LV network and the service line, plus
metering, using anti-theft technology and advanced metering infrastructure, following
standard specifications. Funding to upgrade and rehabilitate the internal electrical
installations, should be explored, in order to ensure safety hazards are eliminated
Funds provided by this Electrification Fund shall be considered grants, non-reimbursable.
Consequently, the cost of the infrastructure constructed with these grants shall not be
factored into the tariff and the entity providing the grant shall retain ownership on the
infrastructure. The possibility of expanding the Rural Electrification Fund to cover funding for
ISPUAs electrification is an alternative that should be considered.

BOX 4 - Capitalizing existing regulation: The Rural Electrification Fund

AF-Mercados EMI – Capacity Building and Technical Assistance Program for the Nigerian Power
Distribution Sector – MI1748

Page 58 (64)

DEVELOPED BY:

SUPPORTED BY:

EPSRA established the Rural Electrification Agency (REA) which purpose is to implement the
rural electrification strategy and set up and administer the Rural Electrification Fund (REF).
The purpose of this fund is to promote, support and provide rural electrification programs
through public and private sector participation. Moneys for this fund come from donations,
gifts, loans of international agencies, State Government, the Federal Government, local
communities, businesses or any other entity, as well as from contributions of licensees and
eligible customers, moneys appropriated by National Assembly and surplus funds of or fines
collected by the Commission. The Agency must develop open, competitive and transparent
procedures for making disbursements, including eligibility and selection criteria.
According to the Rural Electrification Agency’s January 2019 report, the funding sourced by
REA in the last 20 months amount to USD 550 Million and REF has co-financed 12 mini-grid
projects currently in development.

5.3.4

Project Execution

The regulation should establish the criteria and procedure for the award of funds among the
different eligible projects, one of which should be the performance of the ISPUAs during the
interim phase, in terms of collection efficiency, as well as co-financing by the investor. The
projects should comply with minimum specification standards and cost should be within a
determined range that takes into account the regional peculiarities. Applications for project
funding shall be submitted by the DisCo; but they can also be submitted by the community
representative or a third party, but with DisCos’ consent and technical review of the project.

5.3.5

Cross-cutting policies

Same cross-cutting policies mentioned under 5.2.2 apply here, regarding affordable tariff,
energy efficiency and incorporation of self-generation and distributed generation mechanisms.
Concerning the affordable tariff, if electrification is carried out with grants or intervention
funds, the cost of the infrastructure should not be factored into the tariff and becomes an
indirect subsidy29. On the other hand, after electrification, these areas become manageable
areas, so MYTO tariff classification applies. Consideration should be given to have a soft
phase out of the subsidy scheme applicable during the interim period to avoid tariff shock to
customers.
With respect to self-generation and distributed generation, the use of these mechanisms
should be analysed case by case, taking into account the hours of power availability and the
costs involved. The possibility of funding these initiatives through the electrification fund
should be analysed.

29

A review of the capex allowance in MYTO has not yet been undertaken by NERC and there is currently no
procedure to factor in new investments into the tariff, so this effect may not be seen.
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Manageable Areas

Unawareness

Once the electrification project is
completed, the area will be
considered a “manageable area”,
and the DisCo shall take over total
Acceptance and
Electrification
Manageable
Interim Pahse
management of the electricity
Recognition
Period
Areas
distribution function, that is
operation, maintenance and repair,
and expansion of the distribution
network, as well as metering,
billing, collection and customer
service operations. However, the DisCo and the community may agree to continue the
franchise agreement in any of the models contemplated in the proposed franchising
regulation, that is, franchising the commercial operations (metering, billing and distribution),
the total distribution operations, or, in addition, the procurement of additional power.
For those ISPUAs that may not be subject to electrification, because of land ownership issues
or because they are settled in unsuitable land, the interim solution shall continue until
relocation takes place.
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6. Proposal for Developing a New Operational Business
Model in line with the Proposed Regulatory Framework
In parallel to the development of the policy and regulatory framework that aims to enable a
solution for the ISPUAs challenge, DisCos must also complete some tasks for the
transformation of these areas into manageable areas

Unawareness

Figure 31: ISPUAs’ transformation timeline

6.1
6.1.1

Identification,
isolation and
quantification

Interim Phase

Electrification Period

Manageable
Areas

Identification, Isolation and Quantification
Identification of the ISPUAs in DisCos licensed areas

It is expected that migration from rural areas to urban areas will continue in the sub-Saharan
countries and with certain intensity in Nigeria as the population continues to grow. This will
require a continuous effort from the DisCos in the identification and classification of the
ISPUAs in their licensed areas, following the initial effort done during the elaboration of the
fist ISPUA inventory.

6.1.2

Isolation and Quantification

In addition to the ongoing identification of the ISPUAs, in order to be able to enter into an
agreement with the community, the DisCo shall perform the following tasks:
(i)

Defining the ISPUAs’ electrical boundaries, that is, ensuring that only dedicated DT
transformers are used to inject electricity to the ISPUA. This is of paramount
importance in order to ensure that the power supplied to the ISPUA is well
accounted for.

(ii)

Installing meters in the dedicated DT transformers to effectively measure the
power supply.

(iii)

Installing remotely operated breakers and switchers, to enable remotely
disconnection and reconnection of the ISPUA.
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DisCos are encouraged to go ahead with these activities irrespective of having a particular
framework in place, as these will allow the DisCo to have accurate information regarding the
amount of energy delivered, billed and collected in these areas.

6.2
6.2.1

Interim Phase
Community engagement

As explained before, the Interim Phase requires intensive community engagement throughout
all of its stages. Preliminary involvement with the community is sought to identify the
community leaders and promote the development of an organized community association30.
Also, to sensitise the community on the challenges of the provision of the electricity service in
the ISPUA, which could eventually lead to disconnection: poor infrastructure, illegal
connections and overload, and the resulting outages, electrocution and fire hazards.
Likewise, it is important to lay out the community expectations and the realistic deliveries of
this business model.
Community involvement continues with the negotiation of the performance-based agreement
and must continue throughout all the interim period. The DisCo and the community need to
agree on the performance indicators that will set the criteria for the agreed load shedding and
electrification. In addition, the following tasks need to be completed:
(i)

Enumeration of all the consumers within the ISPUA, task that shall be undertaken
by the DisCo with the support of the community.

(ii)

Perform energy audits to all consumers to determine the load profiles to be used in
the distribution of the DT meter reading.

The DisCo should have a dedicated team to maintain continuous interaction with the
community, obtain their feedback and build in trust. Strategies used include regular town hall
meetings to inform the community of its performance and the status of projected
electrification; supporting activities for the youth (i.e. sports teams); sponsoring local
festivities; providing finance for trading old for new energy efficient appliances; education in
energy efficiency.

6.2.2

Commercial Operations

As stated, the proposal is to franchise the commercial (MBC) operations within the ISPUA: the
DisCo supplies electricity to the ISPUA at the metered DT connection points and delivers the
meter reading to the community, which is to be allocated among all the identified consumers
within the community. The Disco prints the individual bills and delivers them to the
community representative. The community representative is responsible for delivering the
bills and collecting payment from the end-users. Because the DT meter reading will be
distributed among the consumers within the ISPUA, there is a natural incentive to identify all
consumers: the more the consumers, the less the amount to be paid by each consumer.
30

One of the forms the community can organize is the electricity cooperatives.
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Likewise, the community decides on the periodicity of the billing. Colombian experience shows
that weekly invoices seem to best match the ISPUAs’ needs: ISPUAs’ residents live a hand-tomouth existence which makes it very hard to save for a monthly invoice.
Although the community representative is responsible for managing the commercial operation
within the ISPUA, the DisCo should provide training and must support all activities (i.e.
providing software and hardware), as the improved collection is in the best interest of the
DisCo. Community should be encouraged to exercise social control to prevent meter bypass
(if such are installed) and promote willingness to pay.
Collection efficiency31 shall be a key performance indicator to determine the hours of supply
to the community (excluding outages due to events not in DisCo control) and eligibility for
electrification, which is the ultimate goal of the transformation plan. Hence, it becomes
another natural incentive to ensure payment.
Individual energy audits will serve to do the allocation of the DT meter reading. Individual
prepaid meters are not encouraged during this interim phase: as seen in the case of Mabushi
Village, probability of bypass is exceptionally high. But if any prepaid or other meters are
installed, the readings of these meters must be deducted from the DT reading. In some
cases, it might be useful to go ahead with the deployment of a “low-cost” solution of metering
to facilitate the “sharing cost” of the community bill, similar to the one applied by BEDC in
some rural communities.
The parties must ensure that the community representative retains a fee that is sufficient to
cover the costs of managing the commercial operations and is an adequate incentive to
perform.

6.2.3

Distribution Operations

Because the DisCo is responsible for the operation and maintenance of the distribution
network within the ISPUAs boundaries, as well as the DT at the connection points and the DT
meters, and shall undertake the activities required to minimize risk of electrocution and other
safety hazards, the DisCo should make available a dedicated crew (or crews) to handle these
matters.

6.3

Electrification Phase

The ISPUA shall become eligible for electrification once a steady and consistent with the
agreed targets, collection efficiency, is accomplished by the ISPUA. In this sense, in addition
to the operations describe above, the DisCo should develop the electrification project, which
may require engaging other stakeholders, such as the local authorities, to deal with urban
design and cadastral layout issues. The electrification project should be presented to the
Electrification Fund to access the resources needed to transform the distribution network into
31

Measured as amount collected by community representative from the community and paid to DisCo divided by the
amount billed by DisCo based on DT meter reading at injection point.
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a reliable and modern system, which would include a safe and secure LV infrastructure, smart
metering with anti-theft protection, and potential integration of SHS and energy efficiency
appliances, that will ultimate lower the consumption of the customers and facilitate their
integration in an urban manageable area, under a DisCo conventional business approach.
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7. Conclusions
Through the market segmentation approach proposed in NERC’s guidelines to develop DisCos
Performance Improvement Plans, a “difficult to manage” market segment has been identified,
impacting the sustainability of DisCos and consequently, of NESI. These are the ISPUAs, or
informal settlements, located within or around the cities, that have access to electricity but
through substandard connections, with limited or badly deteriorated infrastructure, which
result in unreliable service.
Figure 32: Informal Settlement in Lagos

Mabushi Village is a clear example of the challenges involved in operating these areas and the
impossibility of dealing with such challenges with the existing regulation and the standard
DisCo business model. The first inventory of ISPUAs has been completed, illustrating the
severe threat that these represent to DisCos, due to the magnitude of the ATC&C losses
involved, the complexity and cost of serving these areas and the lack of resources to
regularize the service. Up to now, 1,323 ISPUAs have been identified, having 651,300
registered customers and generating over USD 100 millions of economic losses per year. It is
expected that these figures increase, as updated inventories are completed.
A review of international best practices confirms that the definitive solution for the ISPUAs
challenges, involves undertaking the electrification of the ISPUAs, that is, rehabilitating,
upgrading or even, designing and constructing the LV network where needed, including the
service line and meter, and turning ISPUAs into urban manageable areas. However, as is the
experience of other countries, this is a long-term solution, and due to the large economic losses
resulting from the ISPUAs, a short-term interim solution is indispensable.
The proposed interim solution entails executing an agreement with the community by which
the DisCo supplies electricity to the ISPUA at DT metered connection points. The community
undertakes the individual billing and collection, and the DisCo continues to oversee the
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maintenance and operation of the distribution network. The agreement is a performancebased agreement that incentivizes payment, so the hours of supply and future electrification
depends on reaching collection efficiency indicators. Throughout this process, ongoing
community engagement is compulsory, as well as establishing an affordable tariff.
This interim solution can take the form of a franchised business model (with some minimal
adjustments), which regulation is currently in consultation. Additional measures include
revising the mechanism to secure payment of the difference between the affordable tariff and
the cost-reflective tariff, and creating an electrification fund (or extending the Rural
Electrification Fund) to sponsor electrification projects. Resources required for electrification
are significant.
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8. Annex A: First inventory of ISPUAs in Nigeria
(See folder stored at Dropbox)
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