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ABSTRACT 

In Nigeria, electricity consumers are often faced with the problems of inaccurate 

consumption and irrational monthly bill due to the drawback in the billing system. 

Thus, it is essential to have efficient and effective system for such purposes by 

metering all the customers. This work presents the number of electricity consumer, 

consumption and the billing system in Abakaliki, Ebonyi State. The total number of 

customer is 47,701; with 4500 on prepaid meter, 10,843 on postpaid meter and 32,358 

unmetered customers. From the figure obtained, it was evidently clear that majority of 

the citizen in Nigeria are still billed on estimation with high bills. Consumers are billed 

with huge amount of money to be paid on electricity not consumed. The readings are 

gotten from the estimated billing receipts, prepaid and postpaid meters, and 

transformers point loads.  
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INTRODUCTION 

Electricity is the flow of electrical power 

or charge. Electricity is both a basic part 

of nature and one of the most widely 

used forms of energy. Electricity is a 

form of energy resulting from the 

existence of charged particles (such as 

electrons or protons), either statically as 

an accumulation of charge or 

dynamically as a current. Electric energy 

is most often measured either 

in joules (J), or in watt hour (Wh) 

representing a constant power over a 

period of time [1], [2]. 

Electrical Power, like mechanical power, 

is the rate at which electricity is been 

consumed, measured in watts, and 

represented by the letter P. The 

term wattage is used colloquially to 

mean "electric power in watts." The 

electric power in watts produced by an 

electric current I consisting of a charge 

of Q coulombs for every t seconds 

passing through an electric 

potential (voltage) difference of V is 

expressed as 

𝑷 =  𝒘𝒐𝒓𝒌 𝒅𝒐𝒏𝒆 𝒑𝒆𝒓 𝒖𝒏𝒊𝒕 𝒕𝒊𝒎𝒆 = 𝑽 
𝑸

𝒕  =

 𝑰𝑽       1 

𝑭𝒓𝒐𝒎 𝒐𝒉𝒎 𝒍𝒂𝒘, 𝒘𝒆 𝒉𝒂𝒗𝒆 𝑽 = 𝑰𝑹                    2 

 𝑻𝒉𝒆𝒓𝒆𝒇𝒐𝒓𝒆 𝑷 = 𝑰𝟐
𝑹 =  𝑽

𝟐

𝑹  =  𝑰𝑽                 3 

Where, 

Q is electric charge in coulombs 

t is time in seconds 

I is electric current in amperes 

V is electric potential or voltage 

in volts 

R is the resistance in ohms [3] 

Electrical energy is the product of 

electrical power and time and is 

measured in Watt-second or Watt-hour 

From the energy consumption we have 

that,  E = P × t            4 

   Where, 

P is the power in watt, t is in hour [4] 

Many cities and towns were built 

alongside waterfalls (a primary source 

of mechanical energy) that turned water 

wheels to perform work. Before 

electricity generation began over 100 

years ago, houses were lit with kerosene 

lamps, food was cooled in iceboxes, and 

rooms were warmed by wood-burning or 

coal-burning stoves. Beginning with 

Benjamin Franklin's experiment with a 

kite one stormy night in Philadelphia, 

the principles of electricity gradually 

https://en.wikipedia.org/wiki/Power_(physics)
https://en.wikipedia.org/wiki/Watt
https://en.wikipedia.org/wiki/Watt
https://en.wikipedia.org/wiki/Electric_potential
https://en.wikipedia.org/wiki/Electric_potential
https://en.wikipedia.org/wiki/Voltage
https://en.wikipedia.org/wiki/Coulomb
https://en.wikipedia.org/wiki/Second
https://en.wikipedia.org/wiki/Ampere
https://en.wikipedia.org/wiki/Volt
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became understood. Thomas Edison 

helped change everyone's life -- he 

perfected his invention -- the electric 

light bulb. Prior to 1879, direct current 

(DC) electricity had been used in arc 

lights for outdoor lighting. In the late-

1800s, Nikola Tesla pioneered the 

generation, transmission, and use of 

alternating current (AC) electricity, 

which can be transmitted over much 

greater distances than direct current. 

Tesla's inventions used electricity to 

bring indoor lighting to our homes and 

to power industrial machines. The unit 

of measurement of electricity was 

named in honour of a British scientist 

James Watt in early 1820s after the 

invention of the steam engine [5]. The 

electricity that we use today is a 

secondary energy source because it is 

produced by converting primary sources 

of energy such as coal, natural gas, 

nuclear energy, solar energy, and wind 

energy, into electrical power, [6]. 

Electricity is also referred to as an 

energy carrier which means it can be 

converted to other forms of energy such 

as mechanical energy or heat. Primary 

energy sources are renewable or 

nonrenewable energy, but the electricity 

we use is neither renewable nor non-

renewable. 

However, this research focused on the 

electricity consumption and the billing 

system in Nigeria, using Abakaliki 

Ebonyi State as a case study. Nigeria. 

Electricity consumption is the amount of 

electrical power an appliance or a 

household consume in a given period of 

time. It is measured in Watt hour, [7]. In 

the Nigeria’s electricity industry, 

majority of the consumers are 

unmetered. This situation has continued 

despite attempts by the Nigerian 

Electricity Regulatory Commission 

(NERC) to reduce the metering gap in 

recent years [8]. The problem of billing 

out-of-the-meter gave room for 

asymmetries which were mostly against 

the consumers. The Power Holding 

Company of Nigeria (PHCN) bills 

consumers who were on direct 

connection (otherwise known as without 

meter) and those on post-paid meters 

with estimated bills. The main problem 

with billing by estimate had been the 

tendency to overcharge electricity users 

and provoke payment apathy which is 

one of the reasons for this work. In the 

past five years, over 80 per cent of 

complaints received by NERC from 

consumers had been centered on issues 

of estimated metering, excessive tariffs 

with the metering methodology and 

poor metering infrastructure [6]. 

Defaults in payment of electricity bills 

by consumers raised a protest to 

perceived exploitation and negligence to 

complaints made to the PHCN authority. 

The problem with out-of-the-meter 

billing has been that bills do not tally 

with the exact amount of energy 

consumed which is a good reason why 

electricity consumed cannot be 

ascertained correctly. This study 

examines the size of the asymmetry in 

the billing of both metered and 

unmetered electricity consumers by the 

NERC within the Enugu Electricity 

Distribution Company (EEDC).  

A number of evidences suggest that 

electricity billing in Nigeria is 

asymmetric. [4] observed that the 

issuance of estimated bills by the 

electricity distribution companies 

(discos) gives room to cheating the 

consumers. He opined that metering all 

electricity consumers would assist the 

customer to effectively monitor their 

electricity usage, as well as enable the 

discos determine their revenue. The 

prepaid metering platform was aimed at 

addressing the asymmetries from both 

the sides of the consumers and the 

PHCN. While the general consensus of 

the consumers supports the 

introduction of the prepaid meters, the 

PHCN officials seemed averse to the 

development, owing to their preference 

for the distribution of the analogue than 

the prepaid meters [1].  

Electricity Billing System in Nigeria 

Billing system otherwise known as 

power billing system is the process of 

assessing and costing of customers’ 

energy consumed [2]. Power Billing 

System is an Executive Information 

System (EIS) that determines the 

consumed power per unit time and 

performs its computation based on the 

sale rate of power per unit time and 

other parameters. The importance of 

Power Billing System (PBS) cannot be 

over emphasized because its calculation 

reflects the exact power consumption 

for the prospective consumers, and in 

monitoring the billing details of the 

electricity consumer, [4]. 
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In the traditional system, files were used 

to maintain the database which was 

done manually. This existing system 

consumes a lot of time. This time 

consuming evaluation coupled by the 

huge maintenance problem and also 

leads to erroneous results in most cases. 

The various operations performed on 

these files by the personnel of Power 

Holding Company of Nigeria (PHCN) like 

sorting, adding, modifying and deletion 

of the records are very tedious. 

Moreover, these manually maintained 

files have the possibility of getting worn 

out. Thus, less durability, reliability, 

privacy, prioritization and efficiency is 

achieve. The recognition of 

electromagnetism, the unity of electric 

and magnetic phenomena; electricity 

and magnetism were eventually linked.  

The Power Holding Company of Nigeria 

(PHCN), formerly the National Electric 

Power Authority (NEPA) is an 

organization governing the use of 

electricity in Nigeria. Despite the 

problems faced by NEPA, the authority 

has played an effective role in the 

nation's socio economic development 

thereby steering Nigeria into a greater 

industrial society. The success story is a 

result of careful planning and hard 

work. The statutory function of the 

Authority is to develop and maintain an 

efficient co-ordinate and economical 

system of electricity supply throughout 

the Federation. 

There are two billing system in Nigeria 

namely: 

i. Metered Billing and 

ii.  Unmetered Billing. 

Metered billing 

Metered billing involves the use of 

electronic meters to obtain and get the 

actual amount of electricity consumed 

for a given period of time by a 

consumer, which includes the use of 

prepaid meter and postpaid meter. 

Postpaid Metering 

Postpaid meter is an electronic meter 

that reads the actual amount of energy 

consumed by the customer for a given 

period of time. In postpaid metering the 

actual amount of energy consumed for 

the giving period of time is calculated 

and then billed after consumption with 

the tariff rate been put into 

consideration. The unmetered billing is 

simply based on estimation. 

 

Prepaid Metering 

Prepaid meter is also an electronic meter 

that reads the actual amount of energy 

consumed by a customer too but here 

the customer has to buy the amount of 

unit he or she wishes to consume for 

that giving period of time, [7] 

Unmetered Billing 

This billing system actually don’t need 

meter to get the actual amount 

consumed rather the amount consumed 

is estimated by the EEDC. There is 

asymmetry in the billing system making 

it not the better way to bill consumers. 

Here, there is actually no need to for 

meters because the billing is strictly on 

estimate as suit the monetary demand 

for the moment. 

Asymmetry in Electricity Billing 

Asymmetry in electricity bill is used to 

refer to arbitraries and lack of 

transparency occurring in the process of 

assessing and costing of consumers’ 

energy consumed. In Nigeria, the 

common form of arbitrariness in PHCN 

billing includes charging of electricity 

rate outside the approved tariff4, 

irregularity in metering, and estimated 

billing [4]. Four propositions are used to 

define an asymmetric electricity bill.  

i. Under asymmetric billing regime, 

consumers are faced with 

estimated bill, which do not 

depend on actual energy 

consumed.  

ii. In the bill, the charged amount of 

energy consumed remains same 

for all customers under the same 

classification within a district, 

town or state. This is irrespective 

of the variation in actual amount 

of electricity consumed by the 

individuals concerned or the size 

of the buildings/households. 

iii. For the consumers who were 

unmetered (including metered 

but non-prepaid consumers), the 

bill for the current month was 

prepared even while the period 

has not ended.  

iv. Within the billing menu, 

consumers were neither required 

to be metered within a specified 

period of time, nor were 

immediate availability of meters 

provided for them.  

At times, consumers were charged 

discriminatory on a monthly basis for 

loss of revenue instead of being 
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properly billed. The occurrence of the 

fourth proposition was common with 

new buildings and or tenants who had 

just been connected to electricity. 

Usually, such consumers were given 

hand written bills for the interim period 

before the consumers were properly 

registered and being billed as estimated 

pending the time that a meter will be 

acquired. Payment for most of such 

payment comes under the name such as 

loss of revenue, reconnection fee, etc. 

Experience shows that the payments 

made for those hand written bills are 

rarely remitted to the purse of the 

electricity company. The occurrence of 

the first proposition is the reason why 

most consumers on estimated bills see 

the PHCN bills as being against the law 

[7]. The illegality arises because of their 

disenfranchisement in the metering 

process. Estimated billing mainly keeps 

the consumers oblivious of the method 

and procedure applied in the 

computation of own bills. The first two 

propositions above hold true in all of 

the PHCN distribution companies in 

Nigeria. It is a norm that all of the 

consumers, who are without meters, are 

charged with estimated bills irrespective 

of individual amount of energy 

consumed. The third proposition 

suggests some element of prepayment 

for electricity that is not yet consumed 

even for non-prepaid consumers. The 

PHCN officials embark on the pre-

charging of customers as a strategy to 

beat early distribution of bills in the 

new months. Pre-charging of the 

consumers on direct connection before 

actual consumption was made supports 

the inexactness of their estimated bills 

and subjects the amount to be expected 

to be billed for every month to gamble. 

While the fourth condition may differ 

slightly across the distribution 

companies, each of them operate a 

general conservative policy in terms of 

massive metering of the public [8]. In 

addition, delay and high price for the 

acquisition of the meters have posted a 

major barrier for willing consumers 

wishing to be metered. One major crux 

with the estimated billings was that the 

bills were in variant with the quantum 

of consumptions and energy supplied. 

When it becomes related, the 

correlations were usually less than 

random and weak. The fixity of the bill 

in the face of irregular electricity supply 

and the subsistence of estimated billing 

by the distribution companies (Discos) 

in the industry join to point to the 

existence of asymmetry in the billing 

system. 

RESULTS 

Data was collected from Enugu 

Electricity Distribution Company, EEDC 

in Abakaliki in Ebonyi State of Nigeria 

and the following results were obtained. 

The appliances used by the consumers 

in Abakaliki metropolis are listed in 

table 1 (EEDC data source) 
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Table 1: Appliances used by the consumers in Abakiliki metropolis. 

S/N CATEGORY APPLIANCE RANGE POWER IN WATT 

 

Mean       Mode          

Median 

1  Incandescent lamps 60–100  80 80 80 

2 LIGHTING Fluorescent lamps 9–18  10 9 9 

3  Compact 

fluorescent 

3–85  11 5 8 

4  Rice cooker 450-1500 946 1000 1000 

5  Water dispenser   500–670 607  640  640 

6  Food blender   250–700 323 300  300 

7  Refrigerator  225 225 225 225 

8 Cooking Freezer  277–386 286 277 277 

9  Toaster  700-1300 754 750 750 

10  Coffee machine    700–1300 983 700 1000 

11  Microwave oven    600–1550 814 700 800 

12  Boiling ring  1000 1000 1000 1000 

13  Electric kettle   800–3000 1832 2000 1800 

14  Hot plate  1000–1500 1215 1000 1000 

15  Electric 

cooker/oven  

1000–2000 1215 1000 1000 

16  Mobile phones   2–4 3 3 3 

17  TV  70–339 205 205 205 

18 Entertainment PC (desktop)   80–120 100 100 100 

19  Radio  60 60 60 60 

20  CD/DVD player  17 17 17 17 

21  PC (laptop)   60–250 155 155 155 

22  Washing machine  200–460 228 200 200 

23  Iron  800–2400 1254 1200 1200 

24 Laundry Hair dryer  850–2200 1069 1000 1000 

25  Vacuum cleaner  700–2300 1709 1600 1600 

26  Water heater  1500–5000 1916 1500 1500 

27  Fan  47–140 80 75 75 

28 Cooling Air conditioner  845-12,500  1872 1200  1230 

 

 

Table 2: Commercial and industrial tariff plan 

 

 

 

 

Customer 

 

Sources of supply and type of 

meter description 

Tariff 

kWh 

(naira) 

Where it is 

used 

Loads 

R1T Life line less than or equal 

50kwh 

4.00 Rural 

houses 

<5kVA<50kWh 

R2S Single phase  residential tariff 30.93  >5kVA<15kVA 

R2T Two and three phase residential 

tariff 

34.28 Bungalows >15kVA<45kVA 

R3 LV maximum demand 48.12 Storey 

buildings 

>45kVA<500kVA 

R4 HV maximum demand (11/33KV) 46.08  >500kVA<2mVA 
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Figure 1: Residential tariff plan and amount in naira 

 

Table 3: Commercial and industrial tariff plans: 

Customer Sources of supply and 

type of meter 

description 

Tariff 

kWh 

(naira) 

Where it is used Load 

C1S Single phase commercial 

tariff 

34.28 Multi-purpose 

stores 

>5kVA<15kVA 

C1T Double phase 

commercial tariff 

39.25  >15kVA<45kVA 

D1S Industrial single phase 45.24  >5kVA<15kVA 

D1T Industrial two phase 45.85 Quarry, welders  >15kVA<45kVA 

A1S Special accounts 34.16 Churches, Schools,  >5kVA<15kVA 

AIT Special account two 

phase 

39.25 Agricultural 

institutions, etc. 

>15kVA<45kVA 

MD Maximum demand 46.83 Banks, Hospitals, 

etc. 

>500kVA 

L1 Street lighting tariff 32.86 Street light 1-Ph.,3Ph. 
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          Figure 2: Commercial and industrial tariff plans 

 

Table 4: Customers and their average consumption  

 

Customer class Consumption range 

(kWh) 

Number 

of 

customers 

Average 

consumption(kWh) 

Estimated billing 168-300 72 252 

Prepared billing 93-200 18 145 
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Figure 3: Consumers and their average consumption in Democracy Estate  

transformer 

 

Table 5: Household Consumption  bill and the amount in naira 

Household Power consumed (KWh) 

bill 

Amount (Naira) Amount per 

unit (Naira) 

Single room 168 5196.20 30.93 

Single room(prepaid) 120 3711.60 30.93 

Single room (post-

paid) 

126 3897.0 30.93 

Two rooms 200 6856.0 34.28 

Two rooms (prepaid) 172 5896.16 34.28 

Two rooms(post-

paid) 

180 6170.40 34.28 

Flat   245 8398.60 34.28 

Flat  (prepaid) 200 6856.0 34.28 

Flat  (post-paid)  209 7164.52 34.28 

Duplex 300 14436.0 48.12 

Duplex (prepaid) 250 12030.0 48.12 

Duplex (post-paid) 263 12655.56 48.12 
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Figure 4: Household consumption and the amount in Naira 

DISCUSSION 

A number of evidences suggest that 

electricity billing in Nigeria is 

asymmetric. We observed that the 

issuance of estimated bills by the 

electricity distribution companies gives 

room to cheating the consumers. From 

the survey carried out and data 

collection collected from the Democracy 

estate, Abakaliki, having 120 customers 

and transformer capacity of 150kVA, it 

was discovered that some customers 

were actually supposed to be on the R1 

category of billing due to their 

consumption rate in which they have no 

radio or any electrical appliance other 

than the bulb for their lighting, but none 

of these customers was on the R1 tariff 

plan rather they were all placed on the 

R2S tariff plan with high bills resulting 

to high payments of money. 

From the figure 1, we discovered that 

the billing system was actually based on 

the number of phases a customer has 

and not on consumption rate. The more 

phases you have, the more the rate of 

billing (tariff rate). A customer or 

consumer is actually categorized 

according the amount of energy 

demand, which is the load capacity and 

billed according to number of phase in 

use. The above way of categorizing and 

billing customers is applicable for 

residential, commercial and industrial 

customers were all the same. 

Figure 2, Shows that the industrial 

customers whose billings are also based 

on the load capacity. Every load capacity 

attracts a certain amount (that is, the 

higher the load capacity the more the 

charge per unit of the electricity). 

From table 4 and Figure 3, we 

discovered that customers on estimation 

billing was higher with 252 customers 

than both on the prepaid meter billings 

and the post-paid meter billing  with 

145 and 168 customers respectively. In 

true sense and base on the results 

gotten, observation carried out and data 

collected from EEDC, Abakaliki branch, 

we discovered that the customers on 

estimation pay more and while they 

don’t actually know the amount of 

power they consume. The consumer 

here pays any amount given to them by 

the EEDC, with no way to track or get 

their actual consumption as was 

discovered in Democracy Estate data 

and Utility bills collection. This is 
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because the customers don’t have 

access to the transformer point reading 

to know the actual and total amount 

consumed for the month before billing. 

Majorly, the customers on this 

asymmetric billing per say is the R1S, 

R2S and R2T. These customers are 

basically residential consumer and they 

consume less power when compared to 

the commercial and industrial 

customers whose end result is for 

business and making profit. They use 

prepaid or post-paid meter in other to 

monitor their consumption and avoid 

excessive billing by estimation.  

From table 5 and figure 4, we discovered 

that the estimated billing for the single 

room has a higher amount compared to 

the prepaid and the post-paid billing 

(i.e. 168, 120 and 126 KWh bill 

respectively), the same goes for the two 

rooms, flat and the duplex. The amount 

paid by the single room differs from the 

two rooms because of their average 

consumptions, the number of phase(s) 

and the amount per unit cost of the 

electricity respectively. From the figures 

also we saw that the flat and duplex 

customers are on same tariff plan or 

charge per unit cost of the electricity 

but their bills payment for the month 

differ because the amount any customer 

would pay simply depend on the 

average amount of energy they consume 

individually. The duplex pay more 

because it is totally on a different tariff 

plan or cost per unit power consumed. 

However, billing of electricity in Nigeria 

is not based on energy consumed by 

customers but basically on estimation.  

CONCLUSION 

From the finding, electrical energy 

consumption in Nigeria is not charged 

based on the amount of load a customer 

utilized, the amount of energy 

consumed and the tariff plan. The 

customers on estimated billing pay 

money more irrespectively of the 

category or class of customer they 

belong to. It is very imperative that the 

customers in Nigeria should be metered 

with prepaid meter so that they can be 

able to pay what they consumed. 

Government should set up a committee 

that is to monitor the electricity 

consumption and its payment to avoid 

the excessive billing and payments.  
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