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The increase in the quality and standard of living has affected the way and method 
buildings are being designed and constructed all over the world. Consequently, the 
design of electrical services in building projects is becoming more complex thereby 
creating large cost management gap in the overall pricing of electrical works. The 
cost significance of this element is constantly increasing and the cost estimates 
produced for electrical services have not been satisfactory. This paper examined the 
method used for the production of cost estimates for electrical engineering works in 
Nigeria and determined the level of accuracy. Questionnaires were administered to 
225 electrical engineering estimators in contracting and consultancy firms, out of 
which 158 questionnaires were retrieved. Consultants' cost estimates and tender sums 
submitted by contractors for the same projects constructed in Lagos and Abuja 
between 1993 and 2003 were also collected for 89 projects out of which 80 were 
appropriate for analysis. Relative Importance Index (RII) and Coefficient of Variation 
(CV) were used to analyze the data collected. The results showed that the most 
frequently used method of estimating was the Superficial Area method and that the 
estimators sourced their cost data through market survey, use of cost data files and 
priced Bill of Quantities of similar projects. The results also revealed that the mean 
CV for electrical engineering works was 16.70% which was not within the range of 
5% - 9% specified as acceptable. The paper concluded that the method of estimating 
used for the production of cost estimates for electrical works was inappropriate and 
that the estimates produced were inaccurate. 
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INTRODUCTION 
The quest for mankind to increase ‘quality of life’ has impacted on the way we live 
and construct buildings today. Never have buildings been constructed without such a 
high level of electrical services incorporated into the design from advancements in 
mains installation and special services to telecommunications and information 
technology. The cost significance of these elements is constantly increasing and the 
cost estimates for electrical services have not been satisfactory (Ellis and Turner, 
1986; Davis, 1990 and Swaffield and Pasquire, 1996). The current methods of using 
historical cost data for electrical services cost estimating has been found to be 
inappropriate and cost in-effective (Swaffield and Pasquire 1996 and Mok et al., 
1997). Furthermore, the effects of non-availability of design drawings, lack of 
expertise on the part of the quantity surveyors and production of inaccurate estimates 
for electrical services are becoming increasingly significant as engineering services 
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assume a greater proportion of building costs and often involve the largest 
subcontracts (Darke, 2002). 

Cost estimating is of great importance to construction contract tendering because it 
provides a basis for establishing the likely cost of resource elements for construction 
works. Hicks (1992) opined that without an accurate cost estimate, nothing short of an 
act of God can be done to prevent a loss, regardless of management competence, 
financial strength of the contractor and technical know how. Smith (1995) also 
concluded that the process of cost estimating is very important as it enables 
construction companies to determine what their direct costs would be and to provide a 
‘bottom line’ cost below which it would not be economical for them to carry out the 
work. There is indeed a general view in the construction industry that the accuracy of 
cost estimates is crucial to all parties involved with construction projects.  

Inaccurate cost estimating has a significant impact on contracting business. 
Overestimated costs result in a high tender price being submitted by the contractor, 
which could lead to the tender being unacceptable to the client. On the other hand, an 
underestimated cost could lead to a situation where a contractor incurs losses on the 
contract awarded by client. Studies by Al- Tabtabi and Diekman (1992) noted that the 
large variances in costs or schedules will have an impact on the profitability, cash 
flow and in extreme cases, the viability of projects. A survey carried out by Anderson 
and Tucker (1994) revealed that about one-third (1/3) of cost estimates for engineering 
services miss cost targets. With the financial value of the electrical contents in 
building rising, this is an area where the estimator’s weakness needs to be rectified as 
there is obviously a need for tighter cost control in the engineering field (Davis, 1990). 
More so that Barrie and Paulson (1992) observed that the cost of engineering services 
has a high level of influence on project costs. 

The first step in controlling cost of electrical items is to examine the methods used for 
the production of the estimates and determine the level of accuracy of the estimates so 
produced. This is the main focus of this paper. 

PREVIOUS STUDIES 
Review of available literature revealed that little research had been carried out on 
estimating practice of electrical services items. Research works on building services 
had been on other areas such as procurement and management of building services 
work, risk injuries and safety issues and labour efficiency. Among the few research 
works on estimating for building services are those by Swaffield and Pasquire (1996) 
who evaluated methods used for the production of budget estimates for mechanical 
and electrical services. They examined the availability and suitability of historic cost 
data for mechanical and electrical (M&E) services. They argued that current methods 
of budget estimating for building structure and fabric works are in-appropriate for use 
with the M&E services elements and concluded that the format and detail of the cost 
data published by the Building Cost Information Service (BCIS) is inadequate for the 
production of budget estimates for M&E services and that a method of collecting 
more appropriate information is required. 

Mok et al., (1997) studied practices, barriers and benefits of risk management 
processes in building services cost estimation and noted that the traditional 
deterministic cost estimation method (that is, use of cost per square metre of historic 
cost data) which is often cost ineffective and reactionary in nature, was still being 
adopted by the majority of building services engineers in preparing cost estimates. 
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They also observed that Risk Management Process (RMP) has not been widely 
adopted by the building services industry in Hong Kong. Swaffield and Pasquire 
(2000) discussed the existing methods of pre-design cost estimating for the M&E 
services elements of building projects. The authors noted that the existing early cost 
estimating method generally used floor area as the main basis for the estimates and 
that estimates are based on historic cost data.  

The accuracy of contractors’ estimates has been widely researched but there is no 
evidence in the published literature relating to the research concerning level of 
accuracy in relation to cost estimates for electrical services. One of the works in 
forecasting accuracy of construction estimates is that produced by Ashworth et al., 
(1980) who analysed the accuracy of builder’s estimating. The results of the analysis 
revealed that the highest estimate can be as much as 1.88 times the lowest and that, 
typically, the estimated figure was more than 27% higher than the actual. Greig (1981) 
studied the factors that influence the level of accuracy of construction works and 
found that the level of accuracy is dependent on several factors namely the quality and 
amount of information available, the techniques used, the stage at which the advice is 
given, the nature and type of the project and the prevailing economic conditions. In 
addition, Stevens (1983) concluded from survey of contractors’ estimating methods in 
the UK that the average estimating error induced by quantity surveyors on the priced 
work section of bill of quantities is approximately 13%.  

Bowen and Edwards (1985) also drew attention to the need to establish “acceptable” 
levels of accuracy in the context of the provision of price forecasts and plans. 
Skitmore et al., (1990) in a detailed study of the quality of price forecasts in the UK, 
stated that the quality of any forecast is a function of five factors: the nature of the 
target (that is, the nature, type and size of the project), the information used, the 
forecasting technique utilized, the feedback mechanism employed and the person 
providing the forecast. A rather more common findings in the practice of estimating is 
that a detailed estimate prepared from complete plans and specifications should be 
within + / - 5% to + / - 10% of cost (Lorenzoni, 1986) 

In summary, analysis of researchers’ findings (Skitmore, 1986, Runeson, 1988, 
Ogunlana, 1989 and Gunner and Betts, 1990) regarding the accuracy of contractors’ 
estimates indicates that accuracy of between 5% and 9% coefficient of variation (CV) 
is achievable.  

METHODOLOGY 
The objective of this study was achieved through administration of structured 
questionnaire and personal interview to obtain information from electrical services 
estimators. Greig (1981) concluded that the client is the judge as to the acceptable 
level of accuracy. As a result of Greig (1981)’s finding, secondary cost data such as 
tender sums, location of project, date of award for electrical services were collected 
from consultants (identified by Babalola (2006) whose clients were satisfied with the 
services rendered on engineering cost estimates, to be able to determine the level of 
accuracy actually achieved in practice. Secondary data on consultants’ cost estimates 
and tender sums of electrical works for contracts tendered for by electrical contractor 
between 1993 and 2003 in both Lagos and Abuja were collected for 89 electrical 
works out of which 80 cost data each were adequate for analysis. Lagos and Abuja 
were chosen because about 70% of electrical services cost estimating firms are located 
in the two States. 
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The estimates produced at the tender stage are the most detailed estimates by both the 
consultant’s and the contractor’s quantity surveyors. These estimates are therefore 
presumed to be the most accurate (Stevens,1983) and since they are prepared at the 
same point in time and are based upon the same information, this is the only point at 
which estimates produced by both consultant’s and sub-contractor’s quantity 
surveyors are directly comparable. 

For the purpose of this research, the five-point Likert-type scale was used for the 
rating because it has been found to communicate interval properly to the respondents, 
and therefore produce data that can be assumed to be intervally scaled (Schertzer and 
Kernan, 1985; Madsen, 1989). To analyse the data collected for rating, Total Weight 
Value (TWV) and Relative Importance Index (RII) were calculated. It is discovered 
from literature that accuracy can be measured by the range (Beeston, 1983, cited in 
Pearl, 1992), the mean deviation (Pearl, 1992) and the coefficient of variation 
(Beeston, 1983, cited in Pearl, 1992; Ogunlana, 1989 and Pearl, 1992). Because most 
authors used the coefficient of variation (CV) to express their results and because 
there is no basis upon which the assessment of an empirical study of Nigerian 
electrical services estimators can be structured, the CV was also used to evaluate the 
accuracy of electrical services estimating in this study to allow for comparison. 
Hypothesis was set to test whether the electrical services estimators produce accurate 
estimates based on the customary 5% level of significance.  

ANALYSIS OF DATA 
Tables 1 to 3 reveal that 61% and 19% of the respondents engaged quantity surveyors 
and electrical engineers to estimate for electrical engineering services respectively. 
Fifty-one percent (51%) of these estimators were HND holders while 49% were B.Sc. 
holders. Fifty-four percent (54%) of the estimators were not professionally qualified. 
It is disturbing, however, to note that 14.6% of the respondents employed mechanical 
engineers for the production electrical services cost estimates.  
Table 1: Electrical Engineering Services Estimator 
 Estimator Frequency Percentage 
a. Quantity surveyor 97 61.39 
b. Builder  8 5.06 
c. Mechanical engineer 23 14.56 
d. Electrical engineer 30 18.99 
e. Civil engineer 0 0.00 
 Total 158 100.00 
Source: Field Survey (2006) 
 
Table 2: Academic Qualification of Electrical Services Estimator 
 Academic Qualification Frequency Percentage 
a. M.Sc. 0 0.00 
b. B.Sc. 77 48.73 
c. HND 81 51.27 
d. OND 0 0.00 
 Total 158 100.00 
Source: Field Survey (2006) 
 
The study showed (Table 4) that 79% of the respondents used in-house professionals 
for electrical cost estimating while 3% employed electrical estimators for a particular 
job. All the respondents sourced their cost data from cost data files, market survey, 
technical journals and priced BOQ of similar projects with only few of the estimators 
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sourcing cost data from catalogues. Out of all these sources, market survey and cost 
data files ranked 1st and 2nd, priced BOQ of similar projects ranked 3rd, technical 
journals ranked 4th while catalogues ranked 5th  (Table 5). These results are in partial 
agreement with the findings of Mok et al., 1997 and Swaffield and Pasquire (2000) 
that the production of cost estimates for building services (electrical services 
inclusive) were based on historic cost data. 
Table 3: Professional Qualification of Electrical Services Estimator 
 Professional Qualification Frequency Percentage 
a. ANIQS 24 15.19 
b. MNIOB 8 5.06 
c. MNSE 40 25.32 
d. None of the above 86 54.43 
 Total 158 100.00 
Source: Field Survey (2006) 

Table 4: Means of M&E Services Cost Estimating 
 Means Frequency Percentage 
a. Contract it out 29 18.35 
b. Use of in-house professional 124 78.48 
c. Employ M&E estimator for a 

particular job 
5 3.16 

 Total 158 100.00 
Source: Field Survey (2006) 
 
Table 6 shows that the respondents used building cost indices to update historical cost 
data and the method ranked 1st while none of them used consumer cost indices which 
ranked 4th. 

Table 7 shows the cost estimating methods used by the respondents for electrical 
services items while Table 8 shows the factors that influenced choice of the estimating 
methods used. The mostly used method by the respondents was superficial floor area 
method but it is surprising that none of the respondents used cost estimating software 
for building services. However, these results are in agreement with the findings of 
Mok et al., 1997 and Swaffield and Pasquire (2000) that the existing early cost 
estimating method for electrical services in the U.K. was floor area. Estimates arrived 
at on the basis of a rough cost per square metre taken from a similar previous project 
can be in-accurate or fail to reflect what the client should be paying (Grounds, 1991). 
Table 5: Relative Significance of Sources of Data 
 Sources 1 2 3 4 5 TWW RII Ranking 
a. Cost data files 0 0 0 56 102 734/158 4.65 2nd 
b. Market survey 0 0 0 13 145 777/158 4.92 1st 
c. Technical 

journals 
0 0 63 74 21 590/158 3.73 4th 

d. Catalogues 38 4 65 27 24 469/158 2.97 5th 
e. Priced BOQ of 

similar projects 
0 0 25 29 104 711/158 4.50 3rd 

Source: Field Survey (2006) 
 
Table 6: Relative Significance of Methods Used to Update Historical Cost Data 
 Methods 1 2 3 4 5 TWW RII Ranking 
a. Building Cost Indices 31 24 58 26 18 447/158 2.83 1st 
b. Consumer Cost Indices 147 11 0 0 0 169/158 1.07 4th 
c. Tender-based indices 94 19 23 15 7 296/158 1.87 2nd 
d. Factor Cost indices 132 19 4 2 1 195/158 1.23 3rd 
Source: Field Survey (2006) 
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It is observed from Table 7 that only 4 out of the 13 cost estimating methods listed 
were used by the respondents. This observation agrees with the view of Raftery (1991) 
and Ashworth (1999) that relatively few of the estimating techniques were actually 
used in practice by estimators.  

The major factors influencing choice of method (as shown on Table 8) were time 
available (1st), purpose of estimate and cost data available (2nd each). The result agrees 
partially with Pearl (1992)’s and Bowen (1993)’s findings on the factors that influence 
the selection of price forecasting method.  
Table 7: Relative Significance of Estimating Methods Used  
 Methods 1 2 3 4 5 RII Rkg 
a. Conference 151 7 0 0 0 1.04 6th  
b. Financial 156 2 0 0 0 1.01 10th  
c. Unit 151 7 0 0 0 1.04 6th  
d. Resource analysis 149 9 0 0 0 1.06 4th  
e. S/Perimeter 151 7 0 0 0 1.04 6th  
f. Volume 143 15 0 0 0 0.92 13th  
g. Enclosure 150 8 0 0 0 1.05 5th  
h. Systems 156 2 0 0 0 1.01 10th  
i. T/Breakdown 154 4 0 0 0 1.03 9th  
j. A/Quantities 133 12 21 4 0 1.49 2nd   
k. Elemental 132 6 10 4 1 1.23 3rd  
l. Superficial floor area 5 0 1 16 135 4.73 1st  
m. Cost Model 156 2 0 0 0 1.01 10th  
Source: Field Survey (2006) 
 
Table 8: Relative Significance of Factors Influencing Choice of Estimating Method 
 Factor 1 2 3 4 5 TWW RII Ranking 
a. Time available 0 13 61 69 15 560/158 3.54 1st 
b. Purpose of estimate 0 14 69 60 15 550/158 3.48 2nd 
c. Cost data available 4 13 65 55 21 550/158 3.48 2nd 
d. Flexibility of Project 40 63 45 10 0 341/158 2.16 6th 
e. Estimator’s expertise 38 71 30 16 3 349/158 2.21 5th 
f. Ease of communication with 

design team 
83 46 25 4 0 266/158 1.68 7th  

g. Design information 31 29 76 15 7 412/158 2.61 4th  
Source: Field Survey (2006). 
 
The Coefficient of Variation (CV) of consultants’ cost estimates and the tender sums 
submitted by contractors for the same project were calculated. The result of the 
analysis gave mean CV of 16.70% 

TEST OF HYPOTHESIS 
This section compares the result of the analysis on CV with the expectation (U = 5% - 
9%, on the average, 7%) in order to determine whether the difference between the 
obtained CV value and the acceptable value, U, which ranged between 5 and 9% is 
statistically significant. The following hypothesis was tested:  

(i) Ho: Electrical services estimators produce accurate estimates 

That is, Ho: u = 7% 

(ii) Electrical services estimators do not produce accurate estimates 

That is, Hi: u ≠ 7% 

If -1.96 < Z < 1.96, do not reject Ho 



Electrical services cost estimates 

81 

If Z > 1.96 or Z < -1.96, reject Ho 

Z = (X – U) / (SD/ √n) 

Z = (16.70 – 7) / 6.52 / √ 80) 

= 13.3059 

Z > 1.96, so, Ho is rejected. 

The mean coefficient of variation of 16.70% (Tables 9to 9c) falls outside the 5% - 9% 
bracket suggested as being acceptable. The test of hypothesis shows that the 
estimators produce inaccurate cost estimates for electrical services. This result is in 
agreement with the findings of Anderson and Tucker (1994), Mok et al., (1997) and 
Swaffield and Pasquire (2000). 

CONCLUSIONS 
From the obtained results, it can be concluded that traditionally in Nigeria, the 
estimates for electrical services are usually arrived at on the basis of a rough cost per 
square metre taken from a similar previous project. The electrical services cost 
estimating firms in Nigeria use superficial floor area method to produce cost estimates 
for electrical services and source their cost data through market survey, use of cost 
data files and priced Bill of Quantities (BOQ) of similar projects. Building cost 
indices are used by the estimating firms to update historical cost data. The factors that 
influence the choice of the estimating method used are the time available, purpose of 
estimate and the cost data available. None of the estimating firms in Nigeria use cost 
estimating software for the production of electrical services cost as the analysis of 
responses on estimating software used for electrical services gave a zero Table which 
cannot be included in the main text.  

In addition, the firms still employ non-qualified quantity surveyors and use the 
traditional estimating method, which researchers had proved ineffective, for the 
production of electrical services cost estimates. Consequently, the cost estimates 
produced by these firms for electrical services installations are inaccurate and fall 
short of the acceptable standard. 
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