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ORDER NO: NERC/117

ORDER on the Establishment of a Distribution/Retail
Tariff

PART ONE

The Nigerian Electricity Regulatory Commission (NERC) is Nigeria’s independent
regulatory agency for the NESI established by the Electric Power Sector Reform Act
(EPSRA) 2005. NERC was officially inaugurated on 31st October 2005.

The Act provides the legal and regulatory framework for the electricity supply
industry in Nigeria. It empowers NERC to regulate the Nigerian Electricity Supply
Industry (NESI), comprising the Generation, Transmission and Distribution/Retail
sectors.

One of the primary functions of NERC as contained in Section 32(1)(d) of the EPSRA
is to ensure that the prices charged by licensees are fair to consumers and sufficient
to allow the licensees to finance their activities and to allow for reasonable earnings
for efficient operation. Section 76 of the EPSRA further empowers NERC to establish
one or more tariff methodologies for regulating electricity prices to prevent abuses
of market power.

In its effort to provide a viable and robust tariff policy for the Nigerian Electricity
Supply Industry (NESI), NERC in 2008 decided to introduce a Multi-Year Tariff Order
(MYTO) as the framework for determining the industry pricing structure. The MYTO
methodology provides the process to be followed in complying with the statutory
obligation in Section 76 of the EPSRA. It provides a fifteen (15)-year tariff path for
the electricity industry with minor and major reviews bi-annually and every five
years respectively.

In consultation with industry stakeholders and consumers, NERC adopted a holistic
and scientific approach to balancing electricity tariffs to ensure a fair and cost-
reflective tariff regime capable of sustaining the NESI and at the same time
attracting investment into the sector; all of which are non-negotiable enablers for
driving socio-economic development across the country. The key principles of cost
reflectivity and affordability were taken into consideration in evolving the new tariff
regime. The MYTO further assumes a continuous reduction in transmission and
distribution/retail loses. Revenue earned by operators which remain unacceptably
high, is made dependent on achieving these performance improvements.
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The process for adoption of this methodology was transparent as consultations took
place with government, customer groups, other major stakeholders and industry
practitioners who contributed to the proposed methodology at various public fora
and through written representations.

There are three separate Tariff Orders; one for each of the sectors in the NESI
namely: generation, transmission and distribution/retail. This Distribution/Retail
Tariff Order is divided into two parts — Part One, which is the proclamation of the
Order; and Part Two, which presents the basis of the Order. Part Two is further
divided into eight sections - the Introduction, Legal and Regulatory Framework,
Pricing Methodology, Economic and Financial Assumptions for the 2012 MYTO,
Inputs to Distribution Tariff Calculations, Retail Tariff Schedules, Major and Minor
Reviews and Dates and Conditions for Effectiveness.

Accordingly, and by virtue of the powers conferred by S. 76 of the Electric Power
Sector Reform Act, NERC hereby ORDERS that:

1. The Tables of Fixed and Energy Charges for each of the eleven (11) PHCN
Successor Distribution Companies (hereinafter called “Discos”) that shall
come into effect as from midnight 31* May 2012 and continue in force until
midnight 31°° May 2017 be as shown herein below, subject to the provisions
of this Order.

2. Upon coming into effect, the said Fixed and Energy Charges shall continue in
force subject to such minor and major reviews as NERC may conduct from
time to time.

3. This Order shall be called the Nigerian Electricity Distribution/Retail Sector
Multi-Year Tariff Order, 2012.
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PART TWO

1 Introduction

By this Tariff Order, NERC establishes the schedule of tariffs to be paid by each
customer in the stated customer classes subject to tariff regulation by NERC. These
regulated charges are established for the period 1* June 2012 to 31* May 2017
pursuant to Section 76 of the Electric Power Sector Reform Act (2005).

These retail tariff schedules will be reviewed bi-annually and changes may be made
to the Distribution Use of System (DUQOS) charge if any or all of the generation
wholesale contract price, the Nigerian inflation rate, USS exchange rate, daily
generation capacity and accompanying capex and opex requirements have varied
materially from that used in the calculation of the tariff. A material variation for this
purpose is defined as a price variation of plus or minus five per cent (+/- 5%) in any
of these indices. A review of all inputs to the tariff calculation will commence in 2016
as the basis for a new Multi-Year Tariff Order (MYTO) to commence for 5 years from
1st June 2017.

1.1 Background

NERC is an independent regulatory agency established by the Electric Power Sector
Reform (EPSR) Act, 2005. NERC was officially inaugurated on 31st October 2005. The
Act provides the legal and regulatory framework for the electricity supply industry in
Nigeria. It empowers NERC to undertake technical and economic regulation of the
entire NESI.

The various challenges that the Industry must contend with may be summarised as
follows:

. Acute shortage of generation capacity;

. Acute shortage of natural gas;

° Transmission constraints and inadequacies;

° Lack of private sector participation;

° Inadequate generation mix e.g. solar, wind, coal, etc;

° Unacceptable technical and non-technical loss levels; and

° Unacceptably high payment or credit risk in the distribution sector.

The establishment of NERC was the direct result of a genuine desire to transform the
electricity supply industry into a market-based industry in line with the Federal
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Government’s reform agenda for the country’s economic, industrial and social
development. Thus, NERC was established to facilitate the introduction and
management of competitive, safe, reliable and fairly-priced electricity in the country.
Pursuant to the above, the objects of the Commission include:

° To create, promote, and preserve efficient industry and market structures,
and to ensure the optimal utilisation of resources for the provision of
electricity services;

° To maximize access to electricity services, by promoting and facilitating
consumer connections to distribution systems in both rural and urban areas;

° To ensure that an adequate supply of electricity is available to consumers;

° To ensure that the prices charged by licensees are fair to consumers and are

sufficient to allow the licensees to finance their activities and to allow for
reasonable earnings for efficient operation;

° To ensure the safety, security, reliability and quality of service in the
production and delivery of electricity to consumers;
° To ensure that Regulation is fair and balanced for licensees, consumers,

investors and other stakeholders.

In its effort to provide a robust tariff policy to support the long-term viability of the
Nigerian Electricity Supply Industry (NESI), NERC in 2008 decided to introduce a
Multi Year Tariff Methodology as the framework for determining the industry’s
pricing structure. The MYTO Methodology provides the process to be followed in
meeting the statutory obligation in S.76, EPSRA. It provides a fifteen (15)-year tariff
path for the electricity industry with bi-annual minor reviews and major review every
five years.

This is the second Tariff Order issued by NERC and it is for the period 1 June 2012 to
31 May 2017. Two other Tariff Orders are being issued concurrently to cover
generation prices in wholesale contracts and transmission tariff/institutional charges
respectively. The MYTO regulatory model depends on data received from market
participants. Institutions within the NESI have supplied estimates and forecasts upon
which the industry costs and tariffs developed in the MYTO financial model are
based. NERC is conscious that the NESI must evolve to meet the demands placed
upon it. The data inputs and estimates underlying the MYTO will be reviewed
periodically to ensure they remain up to date.

Following the procedures set out in Section 76 of EPSRA, NERC published the MYTO
Methodology upon which both MYTO 1 and 2 are based — see www.nercng.org. In
describing its methodology, NERC noted that it had adopted three basic principles.
These principles require that a regulatory methodology:
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° produces outcomes that are fair;

° encourages outcomes that are efficient in that it involves the lowest possible
costs and encourages investment in electricity generation; and
° is simple, transparent and moderate regulatory costs.

In establishing MYTO 2, NERC has sought to apply these principles more precisely in
order to produce tariffs that incentivise the NESI to attain standards of performance
set by NERC to produce the positive outcomes mandated in Section 32(1), EPSRA.

NERC'’s recent major review highlighted the need for an amendment to the existing
methodology and so a “Notice of Proposed Change to the Multi-Year Tariff
Methodology” was published, explaining the need to adjust the existing
methodology. There were two (2) major changes to the existing methodology and
these were brought about by:

° the need to be more flexible in wholesale generation pricing; and
° the need to consider a number of other variables during the minor reviews.

1.2 Insight into 2008 Multi Year Tariff Order

The 2008 MYTO was based on the new entrant cost profile for generation companies
and the building block approach to electricity pricing of transmission and distribution
services, all based upon a set of pricing principles and cost assumptions. The
ultimate objective is to provide the industry with a stable and cost-reflective pricing
structure that provides a modest return on investment to efficient industry
operators. At the same time the tariff will protect consumers against excessive
pricing, since the price is set at the entry level of the most efficient generation
company.

The MYTO provides a fifteen (15) year tariff path and allows for bi-annual minor
reviews and a major review no more than five years apart so as to keep the tariffs in
line with current realities. The minor reviews only take into consideration four
variables, namely:

1 Rate of inflation,

2 Gas prices, and

3. Foreign exchange rates

4 Actual daily generation capacity

The major reviews involve a comprehensive review and overhaul of all the
assumptions in the MYTO model. During the minor review of MYTO in May 2009,
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Successor Discos requested that the major review of MYTO scheduled for 2013 be
brought forward in order to take care of the increasing cost of power, the rising cost
of O&M expenses and also declining revenue due to the absence of the growth in
generation capacity envisaged in the 2008 Tariff Order. NERC considered this
request and the MYTO major review was brought forward.

This major review affords stakeholders the opportunity to evaluate the
methodology, inputs to the existing model, incorporate Feed-In Tariffs (FITs) for
renewable energy (wind, biomass, solar and small hydro) and also develop tariffs for
coal-fired generators. Some of the assumptions reviewed include:

° Available generation capacity

° Forecast of electricity demand

° Expansion of the transmission and distribution networks
o Capital expenditure (capex)

° Actual and projected sales

o Operating costs (opex)

° Fuel costs

° Interest rates

° Weighted average cost of capital (WACC)
° Revenue collection efficiencies

° Subsidies

Having concluded that establishing a cost-reflective tariff would ordinarily lead to a
general increase in tariffs across all classes; and in other to avoid the effects of a rate
shock on more vulnerable consumers, the tariffs paid by certain classes of
consumers will be less than cost-reflective values over the first two years, up to June
2014, following the introduction of MYTO 2. In this vein, FGN support will be
provided in the form of a subsidy to make up the shortfall between actual and cost-
reflective tariffs over this period, while the tariff moves gradually towards viable
levels.

Unlike before, this will be enjoyed only by the tariff classes that genuinely need
support. The removal of the subsidy over a period of time is expected to lessen the
burden on consumers while allowing them to adjust to the new price level. The
Federal Government subsidy is intended to exit when power availability increases
enough to enable a further rebalancing of tariffs. This rebalancing will be such that
the NESI is left with only a cross-subsidy scheme established within the framework
of the Power Consumer Assistance Fund (PCAF), as mandated by Part VIII (Sections
83 — 87), EPSRA.
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1.3 Electricity Pricing in Nigeria

In Nigeria, the true cost of electricity production is not reflected in the consumer
tariff. This new Tariff Order is intended to be cost-reflective and provide financial
incentives for immediately-needed increased investments in the industry. These
investments, in turn, lead to a significant and continuous improvement in the
quantity of energy and quality of service enjoyed by the consumer.

NERC has since September 2010 carried out wide consultations with the industry
operators, consumer advocacy groups, the legislature and relevant MDAs on both
the MYTO methodology and tariff. (See Appendix 1 for the list of stakeholders
consulted).

1.4 Rationale for Tariff Review

Electricity is similar to any other manufactured product. Its costs are made up of the
cost of inputs, such as fuel (e.g. natural gas), and capital items, such as turbines,
cables, switchyards and switching equipment, communication and data acquisition
equipment, transformers and meters. The industry is highly capital intensive and
electrical plant and equipment usually have a long technical and economic life but
also takes a considerable amount of planning, time and effort to be put in place.
Electricity differs from other products in that it cannot yet be economically stored as
it is produced. The implication of instantaneous supply and consumption is that price
has to be sufficient to cover the cost of production, otherwise supply will be
jeopardised.

If electricity is under-priced then supply will not meet demand. At the moment in
Nigeria there is a very high level of unsatisfied demand for electricity due in part to
the historical under-pricing of electricity. One indicator of this is the extensive use of
diesel generators which typically produce electricity at price levels that are much
higher than the price of grid electricity.

It is imperative that electricity should be priced such that it covers its supply costs if
adequate and reliable electricity is to be produced to meet demand. As with any
other product, it needs to cover, at the minimum, operating and capital costs. If the
price is at a sufficient level to ensure a reasonable return on investment, it will
attract new producers. At present the revenue from electricity tariffs covers about
half of the revenue required to achieve a viable and growing electricity sector. In
other words, the tariffs currently set for the industry can barely fund routine
activities and certainly cannot provide for investment in new generation,
transmission and distribution infrastructure.
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MYTO 2 is intended purely to facilitate the Industry’s successful passage through a
period of significant reform, performance improvement and growth. It will:

. Allow for the recovery of an appropriate return on capital invested,
depreciation (and replacement) of capital and recovery of fuel, operation,
maintenance and overhead costs;

° Provide an incentive for new investment in capital equipment;
° Provide incentives for reducing technical, commercial and collection losses;
° Provide viable and transparent tariff methodology that will allow NESI’s

progress towards a reformed and market-oriented system in which
generation and retail activities are mostly not subject to price regulation
while the monopoly activities of transmission and distribution continue to be
under price regulation;

o Finally, ensure that the benefits of a reformed NESI are passed through to all
consumers in the form of reliable electricity supply at the lowest possible
price consistent with the above objectives.

The NESI will, as it grows and evolves during the coming years, move to a market-
based system whereby generators and electricity retailers will be free to contract
with each other for the supply of electricity. Transmission and distribution, as
monopoly wire activities, will remain regulated.

2 Legal and Regulatory Framework

The establishment of NERC was the direct result of a genuine desire to transform the
NESI into a market-based industry in line with the government’s reform agenda for
the country’s economic, industrial and social development. Thus, NERC was
established to facilitate the introduction and management of competition in the
country’s electricity supply industry.

Pursuant to the above, the objects of NERC include:

l. To create, promote, and preserve efficient industry and market structures,
and to ensure the optimal utilization of resources for the provision of
electricity services;

Il. To maximize access to electricity services, by promoting and facilitating
consumer connections to distribution systems in both rural and urban areas;

M. To ensure that an adequate supply of electricity is available to consumers;
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V.

To ensure that the prices charged by licensees are fair to consumers and are
sufficient to allow the licensees to finance their activities and to allow for
reasonable earnings for efficient operation.

Section 76(1) of EPSRA subjects the following activities to tariff regulation:

(a)

(b)

Generation and trading, in respect of which licences are required pursuant to
this Act, and where NERC considers regulation of prices necessary to prevent
abuse of market power; and

Transmission, distribution and system operation, in respect of which licences
are required under this Act.

Section 76(2) provides for NERC to adopt appropriate tariff methodology within the
general principles established in the Act, which:

Allows recovery of efficient cost including a reasonable rate of return
Gives incentives to improve efficiency and quality

Sends efficient signals to customers on costs they impose on the system
Phases out or reduces cross subsidies

This Tariff Order (MYTO 2) is based on a set of principles designed to provide tariffs
for each of the generation, transmission, and distribution (including retail) sectors
(reference Section 1.4 above):

Cost recovery/financial viability — regulated entities should be permitted to
recover their (efficient) costs, including a reasonable rate of return on capital.
Signals for investment — prices should encourage an efficient level and
nature of investment (e.g., location) in the industry.

Certainty and stability of the pricing framework is also important for private
sector investment.

Efficient use of the network — Generally, this requires “efficient” prices that
reflect the marginal costs that users impose on the system and the reduction
of cross-subsidies.

Allocation of risk — pricing arrangements should allocate risks efficiently
(generally to those who are best placed to manage them).

Simplicity and cost-effectiveness — the tariff structure and regulatory system
should be easy to understand and not excessively costly to implement (e.g.,
facilitate metering and billing).

Incentives for improving performance — the way in which prices are
regulated should give appropriate incentives for operators to reduce costs
and/or increase quality of service.
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° Transparency/fairness — prices should be non-discriminatory and
transparent. Non-discriminatory access to monopoly networks is also a key
prerequisite for effective competition in the contestable sectors.

o Flexibility/robustness — the pricing framework needs to be able to cater for
unforeseen changes in circumstances.
° Social and political objectives — the pricing framework needs to provide for

the achievement of social policy goals such as universal access, demand-side
management and user affordability.

3 Pricing Methodology
3.1 Pricing Principles

The building blocks approach was used as a regulatory method to set Distribution
Use of System Charges (DUQS) in the MYTO, as set out in the 2007 Methodology
Paper. The building blocks approach is simply a way of bringing together all of the
industry’s costs in a consistent accounting framework. The standard building blocks
used in this approach are:

° The allowed return on capital — being the return necessary to achieve a fair
(market based) rate of return on the assets necessarily invested in the
business;

° The allowed return of capital — associated with recovering the actual capital
invested during the useful lives of the assets (depreciation); and

° Efficient operating costs and overheads.

In order to calculate a projected annual value for each of the building blocks an
estimate was required for:

° The initial value of the distribution network asset;

° A particular weighted average cost of capital (WACC) to be achieved each
year;

° A capital expenditure program developed from a forecast of feasible growth;

° An appropriate method of depreciation;

. An efficient level of operating expenditure and overheads; and

° A rate of improvement in industry losses.

Using the building block approach, the NESI’s overall revenue requirements were
established and used as the basis for calculation of the revenue to be collected per
unit of sales. The annual revenue requirements for distribution and retailing
determined, using the building block approach, was then divided by the forecast
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level of energy delivered to each of the existing eleven (11) distribution networks to
produce a DUOS charge per unit of energy to be sold and collected by the relevant
Disco.

3.2 Distribution/Retail Prices

Retail tariffs need to reflect the costs of the entire value chain for the NESI,
beginning with natural gas (fuel for generation plant), on to wholesale generation,
through to transmission, distribution, metering and billing and finally to the
consumer. The components of cost that need to be taken into account in
constructing the domestic retail tariff through these steps in the value chain are:

. Electricity supplied through Wholesale Contracts and PPAs for the supply of
wholesale electricity injected into the transmission network.

° A Transmission Use of System (TUOS) charge to TCN for each MWh delivered
to the distributor/retailer’s bulk supply point(s).

° Electricity distribution through the local distribution network owned and
operated by the distributor/retailer.

° Marketing, metering, billing and revenue collection (retailing).

° Institutional charges.

° FGN tariff subsidy targeted at vulnerable tariff classes (R1 and R2).

Payments to generators are set out in NERC’s Tariff Order on Wholesale Contract
Prices. TUOS charges are also set by NERC in the Tariff Order on Transmission
Pricing. All other charges applicable to the distribution/retail sector are set within
this Tariff Order.

The distribution charges cover the network component of the cost of distribution
and are calculated according to the building blocks methodology, including
allowances for a return on capital expenditure, depreciation, operation and
maintenance of the network, aggregate losses across the distribution networks,
meters and metering costs.

Retail costs are brought into the building blocks framework as on-going operation
and administrative costs and added to the costs of distribution companies to provide
an overall cost of distribution/retailing. The capital expenditure and operation and
maintenance allowance included in the tariff calculation includes an allowance for
additional meters and improvements in metering, billing and revenue collection. As
a consequence, the tariff calculation also includes rates of aggregate loss that reduce
each year of the Tariff Order.
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The three major losses to distributors/retailers are: technical losses, commercial
losses and collection losses. Technical losses result from losses in quantities of
energy as they move across the distribution network. They occur naturally but can
be minimised through good network management and design. Commercial losses
arise from electricity that is stolen or not metered and not paid for. It is the most
significant area of loss in Nigeria and a reduction of these losses represents the
single most effective strategy for improving distributor/retailer revenues. Collection
losses represent sales that have been billed but revenue has not been collected. This
is also another significant area of loss. A reduction in aggregate losses, particularly in
commercial and collection will improve sales revenues significantly.

3.3 Major changes in the 2012 Distribution/Retail Tariff Order

Most of the cost of the distribution network arises from the capital expenditure
needed to build and maintain it. The most useful guide to the future level of
necessary capital expenditure comes from the forecast of peak demand for each
electricity distributor. Distributors will likely grow at different rates and their capital
needs will therefore vary. The Distribution Use of System (DUOS) tariff will cover the
cost of distribution and marketing. DUOS charges are calculated according to the
building blocks methodology and include allowances for capital expenditure,
operation and maintenance of the network, losses across the distribution networks
and metering costs.

A major change in the 2012 MYTO model is the recognition that separate revenue
requirements will need to be established for each Disco and this will require
establishing building blocks for each of the Discos. The Nigerian distribution system
currently suffers from high levels of technical and non-technical losses. NERC'’s
preferred approach to tariff regulation for the distribution sector, in tandem with
one of the major objectives of the electricity reform, is to provide incentives for
reducing these losses.

Losses

The targets set for the reduction of aggregate losses were developed based on
available data. For the Discos to improve their performance in loss reduction, they
will need to make investments in capital equipment, staff training and change
management. The allowances in MYTO 1 for these activities were based on poor
guality data on the administration, operation and maintenance costs of the Discos.

Recognising the need for credible data to support efficient target setting and
monitoring, NERC has commenced a comprehensive programme to develop an
accurate baseline database that will enable distribution companies to determine
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accurate levels of losses and then build into the model acceptable and realistic levels
of improvement in subsequent years of the tariff path.

Customer Service Standards

MYTO 2 makes provision for delivery on customer service standards as part of the
index for daily energy allocation. Appropriate indicators have also been developed in
discussion with the Discos and are set out in the NERC’s KPI and customer service
standards regulations. NERC is aware that during the ongoing electricity privatisation
programme, preferred bidders for each Disco will be required to execute
Performance Agreements that set certain minimum performance standards.
Performance to these minimum standards will be very firmly monitored and
rewarded or sanctioned by NERC. These service standards are derived from
Regulations established by NERC, which are listed at the last page of this Order.

End-user tariffs/retail tariffs

End-user tariffs reflect the costs associated with all the components of the Industry.
Until customer choice is introduced, the end-user tariffs will be regulated in order to
protect the interests of consumers. NERC, by law, is required to ensure that prices
are cost-reflective; but also to ensure that losses are reduced and as little as possible
of the costs of such losses are passed on to customers.

MYTO will continue to maintain the policy of unwinding cross-subsidies, which are
currently embodied in the tariffs. The end-user tariff covers the cost of electricity
(energy & capacity), transmission use of system cost, regulatory and market
administration charges, the Discos’ distribution charges and costs associated with
metering, billing, marketing and revenue collection.

Uniform Tariff/Tariff Equalisation

Uniform tariffs as practiced under the 2008 Tariff Order relied heavily on tariff
equalisation principles through the market operator collecting higher payments from
distributors with lower costs and redistributing the funds to high cost
distributors/retailers. This principle has been very difficult to apply in the market
because the technical issues that may have justified equalisation (heavy transmission
losses, low voltages and high distribution cost caused by distance from energy
suppliers) were exacerbated by commercial issues such as poor revenue collection,
poor subsidy disbursement, etc.

NERC also recognises that there is no statutory basis for equalised tariffs at all levels.
Indeed, it is clear from the National Electric Power Policy and EPSRA that there is no
place in the NESI for uniform national tariffs. Rather, there are clear provisions only
for lifeline tariffs for low-income consumers that are to be the same across the
country. Thus, a uniform lifeline tariff of =N=4 per kWh, with no fixed charge
whatsoever, has been set for the low-income R1 customer class in all eleven Discos.
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Aside from this, recognition has been given to the fact that all other tariff classes in
each Disco has its tariffs set on the basis of that Discos specific cost profile in serving
that customer class.

Return on Working Capital

MYTO 2 allows for working capital to the Discos so that they can continue their
operations cash flow sufficient to meet both maturing short-term debts and
upcoming operational expenses.

Consumer Class Consolidation

The MYTO 1 tariff schedule had nineteen (19) consumer classes (see table 1). It was
inherited from NEPA/PHCN in 2007 and NERC recognised the need to review these
classes with a view to merging some of them and having fewer tariff classifications of
customers. As the market deepens in capacity and sophistication individual Discos
may wish to review their rate classes with the approval of NERC.

In 2009, a report by Omega Systems and Tractebel Engineering (2009) on a “National
Load Demand Study” had recommended the need to collapse the existing nineteen
rate classes to a smaller number. NERC has, at the instance of the Discos undertaken
the current consolidation but hopefully the impetus to review this in future will
come from the Discos themselves. For this Tariff Order, NERC has reduced the tariff
classes from nineteen customer classes to fourteen as per table 2.

The new customer classification is based on metering capacity i.e. single phase,
three-phase, LV, HV maximum demand meters with the exception of R1 customers
who are classified on a maximum consumption of 50 KWH. However for R1
consumers to move to the next tariff class (R2), average monthly electricity
consumption for the preceding three (3) months must be taken into consideration.
The average consumption for three months shall be calculated and if the
consumption exceeds 50 KWH, the consumer shall be moved to the next tariff class.
However, if the average is below 50kwh, even if it exceeds 50kwh in one or two
particular months, the consumer shall remain on R1.

Table 1: Retail Tariff Classes

Old Class New Class
Residential
R1 R1
R2

R2
R3
R4 R3
R5 R4
Commercial
C1

C1
C2
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Cc3 C2
ca C3
Industrial
D1
D1
D2
D3 D2
D4 D3
Special
Al Al
A2 A2
A3 A3
Street Lighting
S1 S1
Table 2: Tariff Class Descriptions
Customer Description Remarks
Classification P
1 | Residential
R1 Life-Line (50 kWh)
R2 Single and 3- A consumer who uses his premises exclusively as a
phase residence - house, flat or multi-storeyed house
LV Maximum where people reside.
R3
Demand
HV Maximum
R4 Demand (11/33

KV)

2 | Commercial

c1 Single and 3-
phase A consumer who uses his premises for any purpose
2 LV Maximum other than exclusively as a residence or as a factory
Demand for manufacturing goods.
HV Maximum
C3 Demand(11/33
KV)
5 | Industrial
D1 Single and 3-
phase A consumer who uses his premises for
D2 LV Maximum manufacturing goods including welding and
Demand ironmongery.
HV maximum
D3 Demand (11/33

KV)
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4 | Special

Al Single and 3 Customers such as agriculture (agro-allied
Phase enterprises involving processing are excluded),

A2 LV Maximum water boards, religious houses, Government and
Demand teaching hospitals, Government research institutes
HV Maximum and educational establishments.

A3 Demand (11/33
KV)

5 | Street Lighting

51 Single and 3-

phase

4 Economic and Financial Assumptions for 2012 Tariff Order

4.1 Introduction

To develop the tariffs, NERC developed and took into account a considerable mass of
economic and financial assumptions. These include:

4.2 Inflation

An inflation rate of 13% was adopted. This however, is subject to minor review bi-
annually. In an event of any material change in inflation rate, this would be reflected
and the tariff adjusted accordingly.

In the MYTO, the rate of inflation is used to ensure that investors are well
compensated against rising cost of doing business and workers in the industry are
paid living wages. To achieve this, NERC escalates the following variables:

° WACC
° Fixed labour cost
° Fixed admin cost

° Variable O&M cost
° Other Fixed O&M cost
° Capital Investment
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Table 3: Projected Nigerian Inflation Rate (2012-2016) %

2012

2013

2014

2015

2016

Inflation

13

13

13

13

13

4.3 Exchange Rate

Being an importer of electricity generation equipment components opens Nigeria to
foreign exchange risk. This foreign exchange risk is taken care of in the MYTO model
and accommodated on a bi-annual basis during the minor reviews.

Though this is regularly adjusted during the minor reviews to bring it to current
realities, investors have informed the Commission that the official CBN rates are not
always accessible to them and that they are often charged a commission. NERC
therefore recommends a 1% premium above CBN rates. The exchange rate adopted
is assumed to increase steadily over the years. This is also subject to review bi-
annually.

Table 4: Assumed Naira/US Dollar Exchange Rate (2012-2016)

2012 2013 2014 | 2015 2016

Exchange Rate 161 169 178 186 196

4.4 The Weighted Average Cost of Capital (WACC)

The cost of capital included in the MYTO is intended to provide a return on existing
assets and appropriate incentives for future investment. The cost of capital is an
important component of the tariff and is included in the annual revenue
requirement calculation as a return on the value of capital invested. The regulated
asset value at the start of a given year is calculated by taking the depreciated
replacement cost of capital assets at the start of the immediate proceeding twelve
months and adding the investments in new capital assets acquired during the same
period.

The Capital Asset Pricing Model (CAPM) is used here to estimate a WACC for the
NESI. While this approach gives a method for estimating the average cost of capital
in a sector and is widely used by regulators, it requires consideration of volatility of
returns in the sector as well as the domestic cost of debt. Even in developed
economies the calculation of a WACC frequently requires estimation of a number of
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inputs. This is the case here and most of the inputs to the WACC calculation are
estimates. The WACC is set at the level that attracts investment funds to the industry
but is not sufficient to produce super profits.

The CAPM provides estimates of the appropriate return on equity and debt and the
returns to equity are measured in relation to the risk premium on the equity market
as a whole. Thus:

Re = Rf + ke (Rm - Rf) (1)
Where:

Re is the return on equity

Rt is the risk free rate observed in the market

Be is the correlation between the equity risk and overall market risk

Rm is the return on the market portfolio

Rm —R¢ is the market risk premium

The WACC lies between the cost of equity and the cost of debt. The WACC is
calculated as:

WACC=RdxD/(D+E)+RexE/(D+E) (2)
Where:

D is the total market value of debt

E is the total market value of equity

R4 is the nominal cost of debt; and

Re is the nominal cost of equity.

This formulation does not include the effects of tax. The formulation of the WACC
that allows for the effects of taxation — specifically the corporation tax rate (T.) —
and used extensively by regulators is as follows:
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Nominal post tax WACC (w) =Re x E/V + Rd (1- Tc) x DIV (3)

Where:
Tc is the company tax rate,
Vv is the total market value of the business, i.e. debt plus equity

A transformation is applied to derive an estimate of the real pre-tax WACC, as
follows:

Real pre tax WACC (RW) =[(1+w/(1-Tc))/ (1+i)] -1 (4)
Where:

W is the nominal post tax WACC, as given by equation (4)

| is the inflation rate

The company tax rate used is the statutory corporation rate of 30% plus 2%
education tax.

4.4.1 Estimating the WACC Components

This section provides NERC’s estimates of the various components required to
calculate a WACC for the NESI. These estimates are then drawn together in a
description of the process used for the first WACC calculation.

The Risk Free Rate

The yield on government bonds is regarded here as the risk free rate and NERC has
had regard to relevant yields on Nigerian Treasury bonds and has selected a risk free
rate of 18%.

Many regulators use 10-year bond rates or 10-year (indexed linked) bonds or their
local equivalent. The longer term also ensures consistency with the risk free rate
used to estimate the market risk premium - that is also based on 10-year bonds.
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The Cost of Debt

NERC adopted a nominal cost of debt of 24% for generation reflecting current debt
levels for business and project. The cost of debt is generally determined by adding a
debt premium, and sometimes a transactions cost, to the risk free rate.

Rd =Rf + DRP + DIC (5)
Where:

DRP is the debt risk premium

DIC is the debt issuance cost lending in Nigeria

Betas

Beta reflects the risk rating of an asset relative to the market as a whole (usually
represented by the stock market). Equity betas will reflect the financial risk carried
by shareholders, which is in turn influenced by the level of gearing since high levels
of debt increase the risk to shareholders.

Electricity supply is not an area with any history of steady private investment from
which to draw information on the relative risk of investments and it is not
considered possible to derive statistically significant betas.

Beta is a measure of risk in the electricity supply industry compared to risk in the
market as a whole. NERC has decided not to apply any value of beta for the current
tariff order and appropriate estimate will be made against the next tariff review
when enough data exists for estimates to be made.

Gearing

The ratio of equity and debt is used to weight the equity and debt returns in the
WACC calculation.

In the past, independent power producers in developing countries were financed
with high gearing ratios, commonly 80:20 debt to equity. However, the World Bank
considers that in future greater caution by lenders will result in project sponsors
being expected to assume a greater degree of the project risk, by accepting lower
debt-equity ratios. The Bank suggested that future ratios would be closer to 60:40.
This level would also apply to regulated assets, such as transmission and distribution.



The Commission has selected a gearing ratio of 70:30 in the development of the
WACC for the NESI.

WACC estimate

The following are the main assumptions used in the WACC calculations:

Risk free rate 18%
Nominal return on equity 29%
Nominal cost of debt 24%
Gearing level (debt/equity) 70% : 30%
Total Corporate tax rate 32%

These assumptions provide the following WACC estimates:

Nominal before tax WACC 25%
Nominal after tax WACC 17%
Real pre-tax WACC 11%
Real after tax WACC 7%

4.5 Asset Valuation and Rate of Depreciation

NERC has adopted the depreciated optimised replacement cost (DORC) method to
determine the value of each Disco’s assets. This value is then used to calculate the
depreciation charge in the annual revenue requirement. The DORC methodology

involves:
o Determining the replacement cost of modern equivalent assets;
. Optimising its capacity (i.e. normalising the asset to the size most appropriate

to perform the task it is required to do now and then taking account of the
state of maintenance and serviceability); and
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o Applying depreciation over the economic life of the individual asset or groups
of assets.

The depreciation schedule for regulatory purposes would be applied to each group
of assets so that, to the maximum extent that is reasonable, it reflects the remaining
economic life of the asset or group of assets. In the case of a regulated monopoly,
such as the eleven (11) current distribution networks, technical life will usually
approximate economic life as there are no competitive forces that might reduce the
economic life of an asset in future. Similarly, the capital expenditure assumed in the
tariff calculation has been developed as the appropriate expansion for the sales
growth assumed.

Within the life of the Tariff Order, NERC does not envisage that any distribution
assets would be further optimised beyond NERC’s recent valuation. The rationale for
this is that currently there is a severe deficit of reliable infrastructure in the NESI and
most infrastructure will be used to the fullest. It is difficult to foresee a time when
distribution investments will be surplus to requirements. Nevertheless, the DORC
approach is very useful in preventing expenditure on “gold plating” (or over-
spending on) assets and thereby unfairly boosting the regulated annual revenue
requirement. NERC will continue to examine capital expenditure to make sure that
this does not happen. The asset lives used for the purposes of deriving an allowance
for depreciation are set out below:

Table 5: Asset lives used in depreciation

Existing assets Years New assets Years
Plant & Machinery 20 Plant & Machinery 35
Land & Buildings 40 Land & Buildings 50
Furniture & Fittings 10 Furniture & Fittings 10
Motor Vehicles 5 Motor Vehicles 5
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5 Inputs to the Distribution Tariff Calculation
5.1 Asset Value and Capital Expenditure

At the start of a regulatory period such as this, it is necessary to establish initial
values for assets and for methods of calculating additions to assets and depreciation.

NERC has engaged local and international consultants to determine the
distributor/retailer’s asset values on the basis of optimized replacement value and
conditioning principles to arrive at the fair value of assets. This asset base was
depreciated using rates shown in Section 4.5.

5.1.1 Valuation methods

The Gross Replacement Cost Method (GRCM) was adopted for the valuation of the
regulated distribution assets of the successor companies. The basis for this choice is
that it is not only a more robust method for valuation but the electricity services
sector is illiquid in Nigeria and the MYTO 1 tariffs are substantially below the actual
tariffs. Though the GRCM does not normally take into cognisance the existing
condition of the assets, the method was adopted alongside a consideration of asset

age. The methodology used covered the following items:

o Valuation of assets

° Establishing a fair value

° Approach to asset expansion and replacement
° Prevention of windfall profits

The table below shows the asset values determined by NERC for the start of the

period (beginning of 2012) for each of the distributor/retailers.

Table 6: Conditioned values of regulated asset as at December 2011 (N’ 000)

Plant & Land & Furniture & | Motor

Machinery Buildings Fittings Vehicles pet
Abuja 39,762,155.17 3,134,660.72 50,730.00 51,171.75 42,998,717.65
Benin 33,246,331.32 313,358.36 1,920.00 129,468.75 33,691,078.43
Enugu 31,630,459.95 1,194,240.00 55,290.00 125,286.00 33,005,275.95
Ibadan 43,623,802.43 399,795.36 2,100.00 149,493.75 44,175,191.54
Jos 21,064,574.32 244,460.81 756.52 109,836.00 21,419,627.65
Kaduna 41,725,683.26 748,898.48 39,060.00 171,990.00 42,685,631.74
Kano 32,169,305.00 3,117,483.05 | 370721.95 | 72,190.00 | 35729,701.00
Eko 35,017,781.59 105,389.70 56,280.00 123,720.00 35,303,171.29
lkeja 34,324,940.11 71,730.00 567.05 - 34,397,237.16
P/Harcourt | 30,307,455.36 2,022,537.82 13,692.00 166,225.50 32,509,910.68
Yola 12,728,559.35 2,673,862.04 23,484.00 94,520.25 15,520,425.64




32

The table below shows the annual capital expenditure for each Disco in setting the
tariff for the period 1° June 2012 to 31* May 2017. These capital expenditures are
added to the asset base and annual depreciation is deducted in order to arrive at an
annual asset value to which a WACC is applied to derive the return on capital.

Table 7: Regulated asset value and forecast capital expenditures (nominal N ‘000)

Asset Value Capital Expenditure 000

2011 2012 2013 2014 2015 2016
Abuja 42,998,717.65 5,747,203 5,747,203 5,747,203 5,747,203 5,747,203
Benin 33,691,078.43 3,817,339 3,817,339 3,817,339 3,817,339 3,817,339
Enugu 33,005,275.95 4,275,065 4,275,065 4,275,065 4,275,065 4,275,065
Ibadan 44,175,191.54 6,886,880 6,886,880 6,886,880 6,886,880 6,886,880
Jos 21,419,627.65 3,572,483 3,572,483 3,572,483 3,572,483 3,572,483
Kaduna 42,685,631.74 4,703,660 4,703,660 4,703,660 4,703,660 4,703,660
Kano 35,729,701.42 4,769,432 4,769,432 4,769,432 4,769,432 4,769,432
Eko 35,303,171.29 8,510,036 7,091,697 7,091,697 7,091,697 7,091,697
lkeja 34,397,237.16 11,066,038 9,221,699 9,221,699 9,221,699 9,221,699
P/ Harcourt 32,509,910.68 4,005,775 4,005,775 4,005,775 4,005,775 4,005,775
Yola 15,520,425.64 2,061,934 2,061,934 2,061,934 2,061,934 2,061,934
TOTAL 371,435,969.14 59,415,846 56,153,167 56,153,167 56,153,167 56,153,167

5.2 Generation Capacity Projections

This is a very significant variable in tariff determination. Under MYTO 1, projected
generation capacity was put at 4000 MW for 2008, 6000 MW for 2009, 10,000 MW
for 2010 and 16,000 MW for 2011. However, none of these projections were ever
achieved, causing additional major disequilibrium in the market and contributing
very significantly to the suboptimal performance of MYTO 1. Therefore, having
consulted with key generation stakeholders, MYTO 2 is based on the following
conservative but realistic gross daily generation capacities:

Table 8: Projected Generation Capacity to National Grid- (2012-2016)

Year Projected Gross Generation | Gross Energy sent out to Grid (Gwh)
Capacity(Mwh)

2012 5,500 30,715

2013 7,500 41,884

2014 9,061 50,601

2015 10,071 56,242

2016 10,571 59,034
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5.3 Losses

The table below shows the allowance made in the MYTO for losses at various stages
in the electricity value chain. The technical losses associated with transmission
networks are held constant throughout the 5-year period as these appear to be
similar to losses experienced by transmission in other countries with comparable
networks.

NERC is particularly keen to see significantly reduced levels of commercial and
billing losses, reflecting an urgent need to see distributor/retailers increase their
revenues not by tariff increases but by reducing unmetered withdrawals from the
system and improving the rate of collecting bills. Pending surveys to validate current
loss data, NERC has set targets to reduce average commercial losses from 12%
(average across all distributor/retailers) in 2012 to 5% in 2016. Revenue collection
losses are also expected to improve from 16% in 2012 to 6% in 2016.

Given the urgency of the reform/privatisation agenda and also taking account of the
uncertainty about the credibility of some of the data from which aggregate losses
are calculated, NERC and BPE have agreed that:

a) Commitments on the reduction of aggregate losses will remain one of the
primary determinants for determining successful Disco core investors;

b) NERC has already commenced a study to create a credible industry
performance database, particularly as regards aggregate technical,
commercial and collection (ATCC) loss data, which will take at least 12
months to undertake;

c) Pending completion of the ATCC database study, the privatisation of the
Disco sector may proceed and commitments made on the basis of current
data; and

d) At the conclusion of the ATCC database study, any difference in losses will be

the subject of separate reduction targets to be agreed between NERC and
the relevant Discos; and commensurate cost implications will be the subject
of a Minor Review consultative process.

If distributor/retailers can improve on the agreed loss reduction targets then they
stand to earn and retain revenues in excess of those provided for in this Tariff Order.
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Table 9: Technical and non-technical losses allowed in the Tariff Order

Units 2012 2013 2014 2015 2016
Sent-out from stations (GWh) GWh 30,715 41,884 50,601 56,242 59,034
Transmission Losses % of SO 8.05% 8.05% 8.05% 8.05% 8.05%
Exports % of Exp 5.0% 5.0% 5.0% 5.0% 5.0%
Delivered to Distribution GWh 26,830 36,587 44,201 49,128 51,568
Distribution Losses % of DD 10.0% 9.0% 8.0% 7.0% 7.0%
Delivered to customers GWh 24,147 33,294 40,665 45,689 47,958
g;:;;s)chmca' losses (non-billed 1 o tne | 120% | 100% 8.0% 6.0% 5.0%
Billed to Customers GWh 21,249 29,964 37,412 42,948 45,560
Revenue Collection losses % of 6.0% 4.0% 2.0% 2.0% 2.0%
Sales where Revenue is collected GWh 19,975 28,766 36,664 42,089 44,649
:El/:r;l;(:gk\)/ased sales as % of Sent % 65% 69% 72% 75% 76%
;I'Oostsaelstechnical and non-technical % of SO 359% 31% 28% 25% 24%

5.4 Energy Allocation to the Discos

Given the fact of generation and transmission grid inadequacy that affects all Discos,
energy made available into the grid has to be allocated on some fair, transparent
and easily understandable basis. Tables 10-13 below show the estimated electrical
energy allocation factors for each Disco, estimated energy delivered to the Disco,
energy delivered to consumers and the total sales of all the eleven distribution
companies projected over the next five (5) years.

Table 10: Estimated Energy Allocation (%)

2012 2113 2014 2015 2016
Abuja 11.50% 11.50% 11.50% 11.50% 11.50%
Benin 9.00% 9.00% 9.00% 9.00% 9.00%
Enugu 9.00% 9.00% 9.00% 9.00% 9.00%
Ibadan 13.00% 13.00% 13.00% 13.00% 13.00%
Jos 5.50% 5.50% 5.50% 5.50% 5.50%
Kaduna 8.00% 8.00% 8.00% 8.00% 8.00%
Kano 8.00% 8.00% 8.00% 8.00% 8.00%
Eko 11.00% 11.00% 11.00% 11.00% 11.00%
Ikeja 15.00% 15.00% 15.00% 15.00% 15.00%
Port Harcourt 6.50% 6.50% 6.50% 6.50% 6.50%
Yola 3.50% 3.50% 3.50% 3.50% 3.50%
Total 100% 100% 100% 100% 100%
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After due consultation with TCN and the Distribution Companies on Load Allocation,
it was agreed that the above allocation schedule will be used in executing all Vesting
Contracts and will continue to be in use until such a time when the total amount of
energy (net of international exports) delivered daily to the distribution companies
consistently increases above the 3,200MW mark either through recovery of stranded
capacity from existing generators, delivery from NDPHC or other new on-grid
generators or via new procurement by Nigerian Bulk Electricity Trading Limited
(“NBET” or “the Bulk Trader”).

As from 1st June 2012, net daily generation capacity in excess of 3,200 MW will be
allocated to the Discos, purely on the basis of individual Disco performance
measured against key strategic performance indicators set out below. During each
Minor Review, i.e., bi-annually, data on each Discos performance on each of the said
indicators would be taken into account and weighed. During the six months
following the Minor review, allocations of available daily capacity over 3,200 MW
would be made by the System Operator purely on the basis of the results of this
performance review.

This will continue until a new formula is determined or a state of generation
adequacy is attained sufficient to enable each Disco to contract for and receive the
daily amounts of capacity and energy it requires. The strategic performance
indicators referred to are stated below and shown in the sample load allocation
worksheet (in MS Excel format), with the appropriate formulae for each criterion.
The sample worksheet may be found at the NERC website (www.nercng.org)

l. Attainment of metering targets — 30%;

Il.  Reduction in losses — 35%;

. Customer service ratings based on biannual customer surveys - 15%; and
IV. Attainment of network expansion targets — 15%.

Table 11: Estimated Energy delivered to Discos (GWh)

2012 2013 2014 2015 2016

Abuja 3,085 4,207 5,083 5,650 5,930
Benin 2,415 3,293 3,978 4,422 4,641
Enugu 2,415 3,293 3,978 4,422 4,641
lbadan 3,488 4,756 5,746 6,387 6,704
Jos 1,476 2,012 2,431 2,702 2,836
Kaduna 2,146 2,927 3,536 3,930 4,125
Kana 2,146 2,927 3,536 3,930 4,125




Eko 2,951 4,025 4,862 5,404 5,672
Ikeja 4,025 5,488 6,630 7,369 7,735
Port Harcourt 1,744 2,378 2,873 3,193 3,352
Yola 939 1,281 1,547 1,719 1,805
Total delivered to Discos 26,830 36,587 44,201 49,128 51,568
Table 12: Delivered to Customers (GWh)
5.4.1 2012 2013 2014 2015 2016
Abuja 2,777 3,829 4,677 5,254 5,515
Benin 2,173 2,996 3,660 4112 4,316
Enugu 2,173 2,996 3,660 4,112 4,316
Ibadan 3,139 4,328 5,286 5,940 6,235
Jos 1,328 1,831 2,237 2,513 2,638
Kaduna 1,932 2,664 3,253 3,655 3,837
Kano 1,932 2,664 3,253 3,655 3,837
Eko 2,656 3,662 4473 5,026 5,275
Ikeja 3,622 4,994 6,100 6,853 7,194
Port Harcourt 1,570 2,164 2,643 2,970 3,117
Yola 845 1,165 1,423 1,599 1,679
Total delivered to Discos e 24147 | e 33204 | e 40665 | ® 45680 | 8 47,958
Table 13: Collected Sales (GWh)
5.4.2 2012 2013 2014 2015 2016
Abuja

2,297 3,308 4,216 4,840 5,135
Benin

1,798 2,589 3,300 3,788 4,018
Enugu

1,798 2,589 3,300 3,788 4,018
lbadan

2,597 3,740 4,766 5472 5,804
J
s 1,099 1,582 2,017 2,315 2,456
Kaduna

1,598 2,301 2,933 3,367 3,572
Kano

1,598 2,301 2,933 3,367 3,572
Eko

2,197 3,164 4,033 4,630 4,911
Ikej

e 2,996 4315 5,500 6,313 6,697

Port Harcourt

1,298 1,870 2,383 2,736 2,902
Yol
o 699 1,007 1,283 1,473 1,563
Total Collected Sales

19,975 28,766 36,664 42,089 44,649
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5.5 Distribution/Retail Costs

Tables 14- 24 show the estimated share of power costs, share of transmission costs
and distribution/retail cost for individual companies brought together in a building
blocks framework, summing the running costs (operation, maintenance,
administration and metering and billing) with the return on capital and the return of
capital (depreciation).

The operation and maintenance allowance was provided to all the Discos to cover
reasonable administrative costs such as salaries and allowances, pension costs
workman compensation insurance and staff welfare. It also provides for funds
required to carry out both routine and unscheduled maintenance of all sub-stations,
transformers, lines and cables (underground and overhead) and ensure regular line
tracing and vegetation control.

Capital expenditures are projected and p