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Abstract  
The use of domestic 

generators as an 

alternative source of 

power in Nigeria is 

undoubtable inventible, 

since the country’s 

generated power capacity 

is insufficient. This paper 

studied four different 

types of domestic 

generators to obtain the 

running costs in four 

years with a view to using 

it to predict the life cycle 

costs (LCC). Cost 

breakdown structure 

(CBS) model was used to 

analyze these data to  

identify the various costs 

components. The study 

revealed that acquisition, 

operation, maintenance 

and disposal costs were 

prevalent in running 

domestics generators. 

Data analysis showed 

that Honda generator had 

the best performance. 

Based on its total life 

cycle costs, the 

percentage cost of 

acquisition, operation, 
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INTRODUCTION  

  There cannot be any 

meaningful social-

economic development 

in a country without a 

sustainable, regular and 

steady power supply. 

Most African countries 

are characterized by 

erratic, unsteady and 

insufficient power 

supply, thus, resulting to 

other economic and 

social backwardness 

among other things. 

Nigeria is not left out in 

this state. The economic 

consequences of 

unreliable power supply 

in a country is enormous 

(Olowoseyeye et al, 

2019). Sixty years after 

independence Nigerian 

is yet to get it right in 

terms of power supply. It 

is power supply that 

ushers in the required 

increase in living 

standard such as 

education, health and 

environmental 

protection to mention 

but few (Edema and 

Edward, 2010) and 

(Dalberg, 2019). 

Keywords:    Power 

Supply, Domestic 

Generator, LCC. 
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maintenance and disposal 

were 6.2, 75.7, 16.8 and 

1.3 respectively. Further 

analysis of the 75.7% 

operation costs revealed 

that energy, consumables 

and spare parts have 

78.4%, 11.1% and 10,5% 

respectively. The 16.8% 

of maintenance costs 

revealed that preventive 

and corrective have 33% 

and 67% respectively. 

The results further 

revealed that operation 

cost, especially energy 

cost is more dominant. 

The paper recommends 

that domestic generator 

manufacturers should use 

LCC tool to fine -tune their 

generators for fuel 

economy, emission and 

sound control. This 

information should be 

included in the original 

equipment manufacturer 

(OEM) document. This 

document should be 

made available during 

sales of the product. By 

this domestic generator 

operation will be more 

society friendly and 

ensures the livability of 

Nigerian residents. 

 

 

any reforms have made and many goals have been set in the past, it is sad 

to note that none of these goals have yielded good results. The projection 

of power supply of 10,000MW capacity by 2010 has become a mirage 

(Edema and Edward, 2010) and (Kayode et al, 2018). Today, Nigeria actual 

generated capacity is about 4,000MW as against installed capacity of 7445MW 

(Akindele and Adejumobi, 2017). The factors militating against the power supply 

includes but not limited to the following: poor government policy, economic factor, 

natural factor, society community factor, effective energy management, skilled 

personnel, efficient technology and security factor (Ohajiaha et al 2017). While the 

government and the various agencies concerned should go back to the drawing 

broad to the cross check these factors, Nigerian citizens continues to source for an 

alternative power supply.     

It is obvious that Nigeria has insufficient generated power capacity. Nigerians cannot 

pretend to have power supply sufficiency in any way, because both the installed and 

generated capacities are grossly inadequate. For instance, Brazil with a population 

of 201 million people generates about 100,000MW, South Africa with 50 million 

people generates 40,000MW and Ghana with 23.84 million people generates 

2,117MW (Ohajiaha, et al 2017) and (Dalberg 2019). The reasons for Nigeria, a 

country with about 180 million people wallowing in erratic, unreliable and unsteady 

power supply is obvious. In the midst of these problems a scientific approach is 

required for a lasting solution. This paper aims at applying cost breakdown structure 

model to the running cost of domestic generators with a view to identifying the 

component costs associated with domestic generators. The data acquired would be 

used to fine- tune the fuel economy and other associated risks to improve the 

livability of Nigerian residents. 

 

M 
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Literature Review  

(Ohajiaha, et al, 2017) and (Kayode et al, 2018) enumerated the factors militating 

against the success of the power sector in Nigeria. The inability of the government to 

provide regular supply rest squarely on her shoulder since all the powers to make 

policy, secure life and proporties is with her. (Azimazi, 2020) said a bill is on the floor 

of the national Assembly to ban the importation of generators. This is receiving 

attention because of its hazard and other negative effect on the power sector 

(Aborisade and Awoyinfa, 2020), (Akindele, A. and Adejumobi, 2017) and (Dalberg 

et al, 2018) pointed the attendant problems of domestics generators such as, health 

hazard, noise, heat up of the ecosystem among other. (Adaju, Segun, 2020) also 

mentioned the risk of these emissions. (Adaju, 2020), lamented that 70 million 

generators are imported in just few, years. It is on record that 28,678 generator sets 

cost N40.8 billion in 2014, predicting that the value of importation may rise from 

$450 million in 2011 to $950.7 million in the year 2020 (Okotie, R, 2015). These 

observations are laudable but not insurmountable by the government. 

No one is complaining of too many cars because emissions have been contained by 

the automobile manufacturers Nitel suffered natural death in the presence of strong 

private telecom companies. A strong, vibrant, sufficient power sector could minimize 

the importation of generators and not the bill to ban it.  

In another development it is obvious that Nigeria has insufficient power supply so it 

is needful for citizens to search for an alternative sources. The domestic generators 

used by residents are gasoline- driven, perhaps because of the cost and its 

availability (Dalberg, 2019). Various types of domestic generators are found in 

Nigeria markets, they include but not limited to Elipaq, Tiger, Sumec, Thermocool, 

Yamaha, Honda, Elimax, Lutian and Mikano. The capacities of this generators vary 

from 1KVA to 4KVA (Dalberg 2019). It is worthy to note that generators vary in 

quality. Quality is the degree of the attractibility of a product to a customer. The 

attributes of quality are reliability, maintenanceability, serviceability, cost, colour, 

compatibility and performance. Since generator economy has come to stay it is 

imperative that one should acquire a quality one. It is only a strong competition of 

the power sector that may cause the disappearance of domestic generators from 

Nigeria. The total capacity of generators nationally is eight times larger than grid 

peak capacity and the cost of alternative solar power is beyond the reach of the 

average Nigerians (15-20 times the cost of acquiring domestic generator (Dalberg, 

2019). Nigerians depend more on the alternative sources (Osac-Brown and 

Olurounbi, 2019).    

Specific problems require specific solutions. While most citizens would believe that 

total ban of generators is drastic and represents the opinion of the haves, not-haves 

see it as a deprivation of their daily livelihood. The major problems of these 



 
INTERNATIONAL JOURNAL OF AFRICAN SUSTAINABLE DEVELOPMENT 

(VOL. 12 NO.2) JUNE, 2020 EDITIONS 
 

 
  
 

448 

generators are fuel economy, emission and sound control which have been handled 

by automobile manufacturers in the 80s.  

They achieved this by developing life cycle cost software to track the performance of 

cost implications of their product. Today most cars are fuel economy, emission and 

sound control compliance (Rafacl, et al 2006). Manufacturers of generators are yet 

to achieve this. Life cycle cost uses cost breakdown structure model. When applied 

to any product the various cost components are identified and the data therefrom is 

used for improvement (Rafacl, et al 2006).  

 

Materials and Methods  

Four generators were studied with a view to knowing the life cycle cost for four 

years. The generators were run for four hours per day, from 2016 to 2019. The 

generators are: Elemax (G1), Honda (G2), Yamaha (G3) and Sumec (G4). Each of the 

generator has a nominal output of 2.5KVA. The generators were used for domestic 

purposes where record of blackout is pronounced due to bad transformer. Care was 

taken for adequate loading and maintenance procedures were followed. Table 

3.1shows the specifications of the generators.  

 

Table 3.1: Generator Specification 

 Data  G1 G2 G3 G4  

1 Product  Elimax  Honda  Yamaha  Sumec  

2 Purchase date  2016 2016 2016 2016  

3 Power Rating KVA 2.5 2.5 2.5 2.5 

4 Avg loading(%)  80 80 80 80  

5 Fuel  Gasoline  Gasoline  Gasoline  Gasoline  

6 Power Factor 1.0 1.0 1.0 1.0 

7 Running (hr/day  4 4 4 4 

8 Frequency (H3)  50 50 50 50  

 

A cost breakdown structure (CBS) is like a Christmas tree with main branches and 

sub branches. There is a pre-defined CBS from which a specific CBS is made for the 

domestic generator product. For domestic generators, the specific CBS is shown 

below:  

(a) Acquisition: 

- Logistic Cost  

- Installation Cost  

- Purchase Cost  

(b) Operation Cost: 

- Energy Cost (fueling)  
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- Consumables Cost (oil, filters, plug etc) 

- Spare parts cost                 

(c) Maintenance Cost  

- Preventive Labour Cost  

- Corrective Labour Cost    

(d) Disposal Cost (if any)  

Below is the table showing the fuel consumption per hour (H), the consumption per 

day (D) and the consumption per 4 years (Y).  

D = H x 4 (column 3)        (3.1)  

Y = D x 365 x 4 (column 4)      (3.2) 

Initial Cost = Acquisition Cost – Disposal Cost                       (3.3)  

The results are shown below.  

 

Table 3.2: Fuel Consumption for Generators  

Generator H(litre/hr D litre/day Yitre/year  

G1 0.751 3.004 4385.84 

G2 0.720 2.88 4204.8 

G3 0.743 2.972 4339.12 

G4 0.786 3.144 4590.24  

 

3.0   Results and Discussions  

Table 4-1: Cost of Energy for the Period  

Generator H(litre/hr D litre/day Ylitre per 

period  

Cost/Period $ 

G1 0.751 3.004 4385.84 1589 

G2 0.720 2.88 4204.8 1524.24 

G3 0.743 2.972 4339.12 1575.93 

G4 0.786 3.144 4590.24  1663.96  

The pump price used during the period was N145 at the present exchange rate of 

about $1 =N400. Hence pump price in dollar $0.3625. Cost of energy.  

E($) = Y x 0.3625         4.1  

 

Table 4-2 Cost of Maintenance  

Generator Preventive Cost + Transp. $ Corrective cost + Transp. $ 

G1 144 300 

G2 144 288 

G3 144 324 

G4 144 324  
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Table 4-3 Operation Cost  

Generator Cost of 

Consumables $   

Cost of Energy (E) 

$ 

Cost of Spares $ Total 

Operation 

Cost $ 

G1 216 1589 240 2045 

G2 210 1524.24 210 1944.24 

G3 225 1572.93 230 2027.93 

G4 250 1663.96 245 2158.96  

 

   Table 4-4 Components of the Total LCC 

Generator Cost of 

Acquisition  $   

Operation 

Cost $ 

Maint. Cost  

$ 

Disposal 

Cost $ 

Total LCC 

for each 

generators  

$ 

G1 128 2045 444 23 2796.5 

G2 160 1944.24 432 32 258.24 

G3 130 2027.93 468 20 2645.93 

G4 120 2158.96 462 18 2764.6  

 

From the above results it evident that energy is a dominant cost component 
responsible for the life cycle cost of a generator followed by maintenance cost. The 
acquisition and disposal costs are minimal. Fine - tuning the fuel consumption of the 
generator could improve the life cycle cost. Invariably fuel economy emission and 
sound control should be improved simultaneously. Improvement on these three 
variables could lead to a healthy livability of residents. From table 4-4, although the 
acquisition cost of Honda generator was more, the LCC surprisingly is less. This is 
closely followed by Yamaha. Conversely Sumec generator which appeared cheapest 
had higher LCC. The performance evaluation of Honda generator based on the data 
revealed that:   
Acquisition Cost:    6.2%  
Operation Cost:   75.7% 
Maintenance Cost:   16.8% 
Disposal Cost:   1.3% 
Of the 75.7% of operation cost analysis further revealed that:  
Energy Cost:    78.4% 
Consumables Cost:   11.1% 
Spares part Cost:   10.5% 
Also the maintenance cost 16.8% has the following breakdown: 
Preventive Cost:   33% 
Corrective Cost:   67%   
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Analysis revealed that energy cost is a determinant factor for fuel economy, emission 
control and even sound control. A stringent law on these parameters will make 
generators more environmental friendly. 
 
Conclusions and Recommendations  
      1.  The paper identified three major reasons why generator are unfriendly in the 
society:  
 

- Emissions  
- Noise  
- Fuel economy  

2. Honda generator proved to be the best of the generators  
3. The dominant cost of running a domestic generator is the operation cost which 

came from the energy cost  
4. Generator manufacturers to fine-tune their product using LCC tool.  
5. Nigeria government to sanction generators that are not fuel economy, emission 

and sound control compliance.  
6.  Generators purchasers to demand for OEM document before payment.  
7. The fuel economy, emission and Noise control to be included in the OEM 

document. 
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