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Abstract 
The comparative comparison of construction projects utilizing the earned value management technique was the 
main topic of this study. The objective is to assess how construction projects fared in regard to budget and 
timeline expectations and to pinpoint any potential variances. The primary technique for project monitoring and 
for analyzing the performance of four selected construction projects in Nigeria's Akwa Ibom State was the 
earned value analysis (EVA) model. Due to significant negative cost and time overruns, the research shows that 
the majority of the projects exhibit some signs of "fatigue." This issue appears to be the result of insufficient 
planning and implementation, which manifests as a financial deficit and a time issue. As a result, the study 
suggests using an appropriate project management method like EVA and that funds be released promptly and in 
accordance with the plan. Also, for time and cost control to be worthwhile, project planning must be used to 
implement an effective cost and time control strategy. 
 
Keywords: Construction projects, earned value analysis, cost variation, time overrun, project planning, project 
performance.   
 
1.1 Introduction 
Earned value analysis is used by both small and large enterprises as an early-warning system to spot and address 
problems with present efforts. It includes details about schedule and cost variance. According to Akpan, (2009) 
management can use variance information to monitor projects and make the necessary adjustments to guarantee 
that they are completed on time and under budget. Both small and large businesses utilize earned value analysis 
as an early-warning system to spot and handle problems in current initiatives. It contains information on 
schedule and expense variance. Akpan (2009) asserts that management may keep an eye on projects using 
variance data and make the necessary adjustments to ensure that they are completed on time and under budget. 
To determine whether the cost, timeframe, and work completed are continuing as anticipated, the earned value 
analysis (EVA) approach compares the amount of work that was anticipated with what has actually been 
performed (Echeme, 2015; Akpan, 2009). According to Chike (2022), EVA plays a big part in determining how 
well a project is planned and carried out. While this is going on, the bulk of construction specialists don't appear 
to apply EVA in project management processes. As a result, estimating the degree of success of the majority of 
construction projects has grown to be difficult, resulting in disagreements and legal action. 
Casual observation has demonstrated that the level of EVA adoption in evaluating the performance of 
construction projects is not optimal and has limited the ability to identify the actual differences in project plan 
following implementation. How may project managers and operators identify the project task(s) that attracted 
deviations in the cost and/or schedule established objectives, then, is the question that urgently needs a solution. 
According to Akika (2019), the use of unqualified employees in project planning and monitoring, the use of 
rule-of-thumb and imprecise approaches in project performance evaluation, and the issue of cost and schedule 
deviations and their attendant repercussions have grown more concerning.     

It was blamed on a number of internal and external issues, including lack of use of proper planning tools and 
procedures, lack of expertise among the majority of project planners, political and economic instability, among 
others, according to Akpan and Igwe (2001). There is no denying that the effectiveness of the planning and 
scheduling has a significant impact on the realization of the advantages that the firm or other project groups can 
anticipate. This study will examine how the EVA model may be used to evaluate project performance and 
pinpoint the tasks that affect project planning and execution's varying costs and schedules. 
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The objective is to assess how construction projects performed in regard to budget and timeline expectations and 
to pinpoint any potential variances. The focus of this study, however, is restricted to a selected building 
construction projects developed and carried out by construction companies in Nigeria's Akwa Ibom State. The 
State is situated in Nigeria's South-South geopolitical zone, namely in the Niger Delta region. One of Nigeria's 
oil-producing states is Akwa Ibom. 
2.0  Conceptual Review 
This study is based on the idea that key goals for determining a successful plan are project planning and 
actualizing projects within budgetary constraints and in accordance with technical requirements. This is due to 
the fact that meeting project goals in terms of time, budget, specifications, and user satisfaction is a well-known 
metric for determining project success. Kezner (2003), on the other hand, emphasized that a project's 
implementation is successful if it is adopted and used by the target clients as well as completed on schedule and 
within budget. Turner (2004) names on time, within budget, and to specification as the criteria for measuring 
success, which denotes the successful attainment of time, cost, and quality objectives as well as the quality of 
the project process. On the basis of this, the study holds that an accurate evaluation of the performance of 
building projects using the EVA model will display the cost and schedule performance indices for use in 
decision-making. 

2.1 Cost Variations in Construction Projects 

Businesses offer a fixed price in their bids for a construction project. In order for a corporation to turn a profit 
on a building project, it will establish a budget in order to prevent cost variances or overruns. Cost variations are 
expenses that lower job profitability and result in project losses for construction companies (Hamilton, 2015). 

2.2 Tools used to handle Cost Overrun   
     a. Cost Variance and Cost Performance Index 

b. Schedule Variance and Schedule Performance Index 
c. Earned Value 

2.3 Cost Variance (CV) and Schedule Variance (SV) in a Project 
A variance is calculated by measuring against a baseline. The cost variance and schedule variance of a project 
show if it is on time and within budget (Echeme, 2015). An example of how project cost variance and schedule 
variance calculations are aided by earned value management. 
i.) Cost Variance (CV): When compared to the planned cost, this shows how much the work actually cost. By 
dividing the earned value by the actual cost, or EV - AC, the cost variance is determined. For projects that go 
over budget, Cost Variance will be negative according to the algorithm (Akpan and Chizea, 2013). To make 
sure the project is completed within budget, it is essential to monitor project cost variance. To ensure there is no 
considerable cost variation, using realistic project estimations is a smart place to start (Echeme, 2015). 
ii.) Schedule Variance (SV): When compared to the anticipated schedule, this is the work that has been 
performed. Schedule Variance is calculated by subtracting the earned value from the projected value, or EV 
from PV. A project is said to be ahead of schedule if the schedule variance is positive, while it is said to be 
behind schedule if the variance is negative. In order to finish the project on time, it is essential to monitor 
schedule variance (Echeme, 2015). 

Cost Variance (CV) is a crucial component of project performance measurement. The project's CV shows how 
much it is over- or under-budget. 

Akpan and Chizea (2013) and Payne et al (1996) claim that This formula can be used to determine CV: 

Cost Variance (CV) = Earned Value (EV) - Actual Cost (AC) OR BCWP - ACWP = Cost Variance (CV) 

The previously mentioned formula is used to determine the cost variance. 

i. The project's strong CV demonstrates that it is on budget. 

ii) If the CV is negative, the project's budget was overrun. 

a.) Percentage of Cost Variance (%)  

The percentage Cost Variance metric indicates the project's percentage over- or under-budgeting. 
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To calculate percentage of cost variation (%), apply the formula below: 

CV (%) = Cost Variance (CV) /Earned Value (EV) 

Given the formula, the variance is represented as a percentage. 

i. Positive Variance (%) indicates that the budget was met. 

ii) Negative Variance (%) indicates going over budget. 

2.4 Cost Performance Indicator 
The Cost Performance Indicator (CPI) is a measure of how effectively resources are used on a project (Akpan & 
Chizea, 2013). This formula can be used to determine CPI: 

CPI is equal to either BCWP/ACWP or Earned Value (EV)/Actual Cost (AC) 

The aforementioned method determines how efficiently the project's resources were utilized. 

i.) A CPI score above 1 means that the project is effectively allocating its resources. 

ii.) A CPI score below 1 implies that the project may not be utilizing its resources as efficiently as it could. 

2.5 Complete Cost Performance Indicator 

An indicator of how efficiently resources should be used during the project's duration is the Total Cost 
Performance Indicator (TCPI). To calculate it, use the formula below: 

TCPI is equal to the product of the total budget's EV and AC, or it is equal to the sum of the total budget's 
BCWP and ACWP. 

The aforementioned formula, according to Akpan and Chizea (2013), gives the efficiency at which the project 
team should be utilized throughout the project. 

i.) A TCPI rating above 1 shows that the project team's usage during the project's remaining stages may be 
restricted. 

ii.) A TCPI rating below 1 implies that the project team should only be utilized sparingly during the project's 
remaining phases. 

The outcome is presented in monetary terms as a cost or schedule variance. If this figure is negative, the project 
is not doing well. Nonetheless, if this figure is higher than zero, the project is doing well. (Akpan & Chizea, 
2013) 

The issue with variance is that, if your firm has multiple projects, it is impossible to compare the health of one 
project with another. As a result, managers measure the health of a project to other projects using Performance 
Indices (PI). 

A manager can determine the state of the projects by taking a quick look at the ratios between the parameters 
that make up the Performance Index. Nonetheless, Performance Indices facilitate comparisons of the relative 
health of the projects for everyone (Thibodeaux, 2019). 

2.6 How to Calculate a Cost Variance (CV) & a Schedule Variance (SV) 

Cost and schedule variances measure differences between actual and planned costs and schedules, respectively.  
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a. Value Planned 

Planned value, also known as budgeted cost of work scheduled, is the sum given for the tasks that must be 
completed within a specific time limit. The budget considers all expenditures, including raw materials, direct 
labour, and administrative charges like rent and insurance. If a 6-month restoration project has a ₦24,000 budget 
and all expenses are allocated equally, for example, the estimated value after three months is ₦20,000, or half 
the total budget. 

b. Earned Value 

Earned value, sometimes referred to as budgeted cost of work executed, is the estimated value of the job that 
was actually finished over a predetermined period. Keeping with the previous example, if 30% of the task is 
finished after a month, the earned value is 30% of ₦24,000, or ₦7,200. Keep in mind that these expenditures are 
budgeted rather than actual, which may vary. 

c. Actual Cost 

The expense incurred to complete specified tasks is known as the "actual cost," sometimes known as the "real 
cost of work accomplished." Continuing with the renovation example, the real cost of the work completed is 
₦4,500 times 2, or ₦9,000, if the project costs ₦4,500 for each of the first two months. 

d. Cost Variance 

The cost variance is the discrepancy between the task's actual cost and the cost that was anticipated. To put it 
another way, it is the difference between the costs incurred for particular jobs over a given time period and those 
projected for those jobs. If there is a negative cost variation, the project is over budget; if there is a positive cost 
variance, the project is under budget. Assuming the same scenario as the previous one, if just 10% of the 
renovation work is completed in the first month, the earned value is 10% of ₦24,000, or ₦2400, whereas the 
targeted value is ₦24,000 divided by 6, or ₦4,000. If doing this task actually costs ₦3,000, the cost variance is 
₦2,000 less ₦3,000, or $600. In other words, the project is 600 naira over budget after the first month. 

e.) Schedule Variance 

The budgeted cost of work completed minus the budgeted cost of work anticipated is the schedule variation. In 
other words, it is the monetary amount that separates the work that was really finished from the job that was 
scheduled to be completed within a certain amount of time (Berlinda, 2013). A project is ahead of schedule if 
the schedule variance is positive; it is behind schedule if it is negative. To conclude the renovation example, the 
schedule variance at the end of the first month is ₦2,400 minus ₦4,000, or -₦1,600. In other words, the project 
is ₦1,600 behind schedule. 

ii.) Cost Performance Index (CPI) 

Cost performance index (CPI) is a ratio of the earned value (EV) to the actual costs (AC). 

CPI = EV ÷ AC 

If the CPI is less than one, the project is currently above budget; if it is larger than one, the project is currently 
under budget. When the CPI is 1, the project is fully funded (Berlinda, 2013). 

If you subtract the CPI from 1, you can see by what percentage you are over or under budget. 

Illustration 

You are managing the bathroom renovation project. The project has a budget of ₦1500 and is 40% complete. 
Actual costs to date have been ₦900. 
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i.e. BAC = ₦1,500; EV = ₦600; AC = ₦900 

CV = EV – AC = ₦600 - ₦900 = (₦300) <-- That’s bad: we are over budget 

CPI = EV ÷ AC = 0.67 <-- Indicates we are 33% over budget 

Although the earned value technique may be a useful analytical tool, the project manager and the project team's 
expertise and judgment are still needed to evaluate the findings. 

Cost variance = earned value minus actual costs 

Cost performance index = earned value divided by actual costs 
Solving for cost performance index (CPI) 

 
 
Summary of the EVA model formula as posited by Akpanebu, (2023);  
Cost performance index 

 

cost performance index (CPI) 

 

budgeted cost of work performed (BCWP) 

 

actual cost of work performed (ACWP) 

Schedule performance index 

 

schedule performance index (SPI) 

 

budgeted cost of work performed (BCWP) 

 

budgeted cost of work scheduled (BCWS) 

Cost variance 

 

cost variance (CV) 

 

budgeted cost of work performed (BCWP) 

 

actual cost of work performed (ACWP) 
Schedule variance 

 

schedule variance (SV) 

 

budgeted cost of work performed (BCWP) 

 

budgeted cost of work scheduled (BCWS) 
Schedule variance 

 

variance at completion (VAC) 

 

budget at completion (BAC) 

 

estimate at completion (EAC) 
Source: Akpanebu, J.I. (2023) Assessing the Effect of Planning on Construction Project of AKS Poly Consult 
Services Ltd. pp. 32  
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3.0 Methodology 

The research used a descriptive survey approach. The EVA model was used to examine four building 
construction projects carried out by construction companies in Akwa Ibom State, Nigeria. Aside from the 
internet and libraries, other secondary sources of material include textbooks, journals, and internet. 
Earned Value Analysis (EVA) model was used to examine performance data (secondary data) gathered from 
construction firms regarding the projects. Given that costs and timeliness are the primary metrics used to assess 
a project's performance, the objective is to ascertain the extent of differences that occurred in the chosen 
initiatives. According to Akpan (2013), this model is used to assess if the cost, schedule, and work performed 
are proceeding in line with the plan by comparing the planned amount of work with what has actually been 
completed. According to Payne et al (1999) .'s methodology,  
Schedule Performance Index (SPI) = BCWP/BCWS ………………………….………(1)  
Schedule Variance (SV) is calculated as (BCWP-BCWS)/BCWS*100. ………………(2)  
Calculating cost performance index (CPI) as ACWP/BCWP …………………………(3)  
Cost Variance (CV) is calculated as (ACWP-BCWP)/BCWP * 100. ............................(4)  
Although ACWP stands for actual cost of work in place, BCWP stands for budgeted cost of work in place, or 
earned value at the time of evaluation. BCWS stands for budgeted cost of work scheduled or planned budget. 
4.0 Results and Discussions 

The project performance data as it relates to cost and time indices were illustrated in the tables below. 

Table 4.0 The Four Selected Building Projects Planned and Executed by Construction Firms in Akwa 
Ibom State  
S/No. Project Title Location Contract 

Sum 
(Naira) 

Project 
Duration 
(Weeks) 

Project 
Status 

A Construction of office building and a 
VIP Toilet 

IkotEkpene Main 
Market  

37229150 63 100% 

B Construction of 5 bedroom bungalow Itu, Behind the Police 
Station  

25587627 65 100% 

C Construction of 4 class room block  Holy Family College, 
Abak 

86109358 107 100% 

D Construction of Health Centre Uyo 72400783 51 100% 

In the analysis that was done later in this study, the acronym for projects—A, B, C, and D—was used to 
symbolize the four chosen projects carried out by construction firms. 
Table 4.1 Activity Cost Variance and Cost Performance Index for Project A 

s/n Project Activities Planned cost 
( SN S) 

Actual cost 
( SN S) 

Cost 
Variance 
(CV) (SN S) 

Cost 
performance 
Index (CPI) 

1 Preliminaries  170000.00 195000.00 -25000 0.871795 
2 Sub-structure 6722021.00 7250000.00 -527979 0.927175 
3 Concrete work 10267830.00 10034400.00 233430 1.023263* 
4 Block work 3536000.00 3667400.00 -131400 0.964171 
5 Roofing  2849157.50 3124170.00   -275012.5 0.911973 
6 Carpentry/Joinery 2344886.50 2645150.00 -300263.5 0.886485 
7 Metal work 3924875.00 4230040.00 -305165 0.927858 
8 Plumbing/Engineering installation 1020000.00 1040500.00 

-20500 0.980298* 
9 Electrical installation 1275000.00 1425700.00 -150700 0.894298 
10 Floor, wall and ceiling finishing 1916112.50 2004540.00 -88427.5 0.955886 
11 External works 1503267.50 1025650.00 477618 1.465673* 
12 Painting/decorations 1700000.00 1840400.00 -140400 0.923712 

Group Total 37229150.00  -1253800 0.977716 
*above Group average 

http://www.ijiset.com/


IJISET - International Journal of Innovative Science, Engineering & Technology, Vol. 10 Issue 02, February 2023  

ISSN (Online) 2348 – 7968 | Impact Factor – 6.72 

www.ijiset.com  

101 
 

Except for concrete works and external works, all of the activities incurred cost overruns, according to Table 
4.1. The external works experienced the biggest cost underrun/saving (N477, 618) whereas the sub-structure 
works experienced the highest cost overrun (N527, 979). It was also noted that the N1, 253,800 overall group 
cost overrun was incurred. However, concrete works, plumbing/engineering installation, and external works all 
had cost performance indices that were higher than the group average of 0.977716, indicating that either all of 
the costs associated with completing them were accurately estimated or the budgeted funds were used 
effectively. Cost overruns and low performance indices, however, affected the majority of the project 
operations. Table 4.2 below displays the performance of the programme. 

Table 4.2 Activity Schedule Variance and Schedule Performance Index for Project A 

s/n Project Activities Planned 
Time 

(Weeks) 

Actual 
Time 

(Weeks) 

Schedule 
Variance 

(SV) (Weeks) 

Schedule 
performance 
Index (CPI)  

1 Preliminaries  28 35 -7 0.8* 
2 Sub-structure 8 12 -4 0.666667 
3 Concrete work 6 7 -1 0.857143* 
4 Block work 5 6 -1 0.833333* 
5 Roofing  1 3 -2 0.333333 
6 Carpentry/Joinery 2 2 0 1 
7 Metal work 2 4 -2 0.5 
8 Plumbing/Engineering installation 3 2                      1 1.5* 
9 Electrical installation 2 3 -1 0.666667 
10 Floor, wall and ceiling finishing 3 4 -1 0.75 
11 External works 1 2 -1 0.5 
12 Painting/decorations 2 3 -1 0.666667 

Group Total 63  -20 0.756151 
*above Group Average 
 
All of Project A's operations experienced a 20-week schedule overrun (delay), as shown in Table 4.2. In 
actuality, the preliminary round had the most timetable overrun. The schedule performance indices for 
preliminary work, concrete work, plumbing/engineering installation, and block work were all higher than the 
average for the group. implies that either too much time was allowed for the tasks or that the time was used very 
effectively. The Earned Value for the project is shown in Table 4.3. 

Table 4.3 Earned Value for Project A. 

s/n Project Activities Schedule 
performance 
Index (SPI)  

Cost 
performance 
Index (CPI)  

Earned Value 
(CPI/SPI) 

1 Preliminaries  0.8 0.871795 1.089744 
2 Sub-structure 0.666667 0.927175 1.390762 
3 Concrete work 0.857143 1.023263 1.193807 
4 Block work 0.833333 0.964171 1.157006 
5 Roofing  0.333333 0.911973 2.735922* 
6 Carpentry/Joinery 1 0.886485 0.886485 
7 Metal work 0.5 0.927858 1.855716* 
8 Plumbing/Engineering installation 1.5 0.980298 0.653532 
9 Electrical installation 0.666667 0.894298 1.341446 
10 Floor, wall and ceiling finishing 0.75 0.955886 1.274515 
11 External works 0.5 1.465673 2.931346* 
12 Painting/decorations 0.666667 0.923712 1.385567 

Group Average 1.491321 
Table 4.3 shows that the activities that recorded the highest earned values, are external works and roofing while 
plumbing/engineering installation have the least earned value.  
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Table 4.4: Analysis of Cost Variance and Cost Performance Index for Project B  

s/n Project Activities Planned 
cost( SN S) 

Actual cost 
( SN S) 

Cost  
Variance(CV)( SN S) 

Cost performance 
Index (CPI)  

1 Preliminaries  650000.00 950000.00 -300000 0.684211 
2 Sub-structure 4933162.00 7370840 -2437678 0.669281 
3 Concrete work 5505630.00 7940800.00 -2435170 0.693334 
4 Block work 2467920.00 3440000.00 -972080 0.717419 
5 Roofing  1303770.00 1840000.00 -536230 0.708571 
6 Carpentry/Joinery 1312025.00 1640600.00 -328575 0.799723 
7 Metal work 2146300.00 2900700.00 -754400 0.739925 
8 Plumbing/Engineering 

installation 
780000.00 700000.00 

80000 1.114286* 
9 Electrical installation 975000.00 1200400.00 -225400 0.812229* 
10 Floor, wall and ceiling 

finishing 
3323970.00 4200400.00 

-876430 0.791346 
11 External works 1019850.00 1320450.00 -300600 0.77235 
12 Painting/decorations 1170000.00 1008400.00 161600 1.160254* 

Group Total 25587627  -8924963 
 

0.805244 
 

*above Group average 
 
There is also a significant amount of cost overrun, as shown in Table 4.4. This is due to the fact that all of the 
activities—aside from painting and decorating and installing plumbing and engineering—saw cost overruns. 
Sub-structure and concrete works, respectively, experienced the largest cost overruns of N243767 and 
N2435170. Painting and decorating experienced the biggest cost underrun/saving (N161,600). The majority of 
the activities, however, had cost performance indices below 1.0. This project performs poorly in terms of its 
cost. 
 
Table 4.5 Schedule Variance and Schedule Performance Index for Project B Activities  
s/n Project Activities Planned Time 

(Weeks) 
Actual Time 

(Weeks) 
Schedule  
(SV) 

(Weeks) 

Schedule 
performance 
Index (CPI)  

1 Preliminaries  26 27 1 1.038462* 
2 Sub-structure 8 9 1 1.125* 
3 Concrete work 5 4 -1 0.8* 
4 Block work 4 3 -1 0.75 
5 Roofing  1 1 0 1 
6 Carpentry/Joinery 2 2 0 1 
7 Metal work 2 1 -1 0.5 
8 Plumbing/Engineering installation 3 2 -1 0.666667 
9 Electrical installation 4 2 -2 0.5 
10 Floor, wall and ceiling finishing 4 3 -1 0.75 
11 External works 2 1 -1 0.5 
12 Painting/decorations 4 3 -1 0.75 
Group Total 
 

65 
 

 
 

-7 
 0.781677 

 
According to Table 4.5, only the sub-structure and initial work showed a positive schedule variance. It freed up 
time for the other players. The consequence is that each activity was probably allocated for more time than was 
necessary during the planning phase. Concrete Work, Sub-structure, and Preliminaries all recorded SPIs that 
were greater than the group's average. 
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Table 4.6 Earned Value Analysis for Project B 
s/n Project Activities Schedule 

performance 
Index (SPI)  

Cost 
performance 
Index (CPI)  

Earned Value 
(CPI/SPI) 

1 Preliminaries  1.038462 0.684211 0.65887 
2 Sub-structure 1.125 0.669281 0.594916 
3 Concrete work 0.8* 0.693334 0.866668 
4 Block work 0.75 0.717419 0.956559 
5 Roofing  1 0.708571 0.708571 
6 Carpentry/Joinery 1 0.799723 0.799723 
7 Metal work 0.5 0.739925 1.47985* 
8 Plumbing/Engineering installation 0.666667 1.114286 1.671428* 
9 Electrical installation 0.5 0.812229 1.624458* 
10 Floor, wall and ceiling finishing 0.75 0.791346 1.055128 
11 External works 0.5 0.77235 1.5447* 
12 Painting/decorations 0.75 1.160254 1.547005* 

Group Average 1.125656 
 

 

Table 4.6 shows that Painting/decorations, External works, Electrical installation, Plumbing/Engineering 
installation and Metal works recorded SPIs that are more than the group average.  

Table 4.7 Cost Variance and Cost Performance Index for Project C Activities 
s/n Project Activities Planned 

cost( SN S) 
Actual cost 

( SN S) 
Cost  

(CV)( SN S) 
Cost performance 

Index (CPI)  
1 Preliminaries  1750000.00 2200000.00 450000 0.795455 
2 Sub-structure 16569525.00 15800000.00 -769525 1.048704* 
3 Concrete work 18473980.00 20650400.00 2176420 0.894606 
4 Block work 8527680.00 9875600.00 1347920 0.86351 
5 Roofing  3242750.00 3004600.00 -238150 1.079262* 
6 Carpentry/Joinery 5663903.00 5463070.00 -200833 1.036762* 
7 Metal work 8339100.00 10245750.00 1906650 0.813908 
8 Plumbing/Engineering 

installation 
1750000.00 2000400.00 

250400 0.874825 
9 Electrical installation 2450000.00 2054000.00 -396000 1.192795* 
10 Floor, wall and ceiling 

finishing 
10076850.00 12614500 

2537650 0.798831 
11 External works 3265570.00 3460750.00 195180 0.943602* 
12 Painting/decorations 6000000.00 6750800.00 750800 0.888784 

Group Total 86109358  667542.7 
 

0.93592 
 

 
Table 4.7 also reveals a significant amount of cost overruns as a result of the bulk of operations taking longer 
than expected to complete. Electrical installation, carpentry/joinery, roofing, and substructure showed cost 
reductions, whilst the other operations had cost overruns. Also, the total cost performance index is 0.94 points 
below 1.0, which denotes poor cost performance or overrun. 
 
Table 4.8 Schedule Variance and Schedule Performance Index for Project C Activities 
s/n Project Activities Planned 

Time 
(Weeks) 

Actual 
Time 

(Weeks) 

Schedule  
(SV) 

(Weeks) 

Schedule 
performance 
Index (CPI)  

1 Preliminaries  40 47 7 0.851064 
2 Sub-structure 10 12 2 0.833333 
3 Concrete work 6 7 1 0.857143 
4 Block work 8 6 -2 1.333333* 
5 Roofing  6 5 -1 1.2* 
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6 Carpentry/Joinery 5 3 -2 1.666667* 
7 Metal work 4 5 1 0.8 
8 Plumbing/Engineering installation 5 6 1 0.833333 
9 Electrical installation 4 4 0 1.0 
10 Floor, wall and ceiling finishing 6 5 -1 1.2* 
11 External works 3 2 -1 1.5* 
12 Painting/decorations 10 9 -1 1.111111* 

Group Average          4 1.098832 
 
The majority of the operations, as shown in Table 4.8, were completed after their scheduled times, suggesting 
that the project went over budget. Preliminaries, however, had the most time overrun. On the other hand, 
schedule performance indices for external works, block work, roofing, carpentry/joinery, floor, wall, and ceiling 
finishing, as well as painting and decorating, exceeded the project average SPI. 
 
Table 4.9 Earned Value Analysis for Project C Activities 
s/n Project Activities Schedule 

performance 
Index (SPI)  

Cost 
performance 
Index (CPI)  

Earned 
Value 

(CPI/SPI) 
1 Preliminaries  0.851064 0.795455 0.934659* 
2 Sub-structure 0.833333 1.048704 1.258445* 
3 Concrete work 0.857143 0.894606 1.043707* 
4 Block work 1.333333 0.86351 0.647633 
5 Roofing  1.2 1.079262 0.899385* 
6 Carpentry/Joinery 1.666667 1.036762 0.622057 
7 Metal work 0.8 0.813908 1.017385* 
8 Plumbing/Engineering installation 0.833333 0.874825 1.04979* 
9 Electrical installation 1 1.192795 1.192795* 
10 Floor, wall and ceiling finishing 1.2 0.798831 0.665693 
11 External works 1.5 0.943602 0.629068 
12 Painting/decorations 1.111111 0.888784 0.799906 

Group Average 0.89671 
Table 4.9 shows that Preliminaries, Sub-structure, Concrete work, Roofing, Metal work, Plumbing/Engineering 
installation and Electrical installation all recorded earned values that are above the project average. 

Table 4.10 Cost Variance and Cost Performance Index for Project D Activities 
s/n Project Activities Planned cost 

( SN S) 
Actual cost 

( SN S) 
Cost  
(CV) 
( SN S) 

Cost performance 
Index (CPI)  

1 Preliminaries  1680000.00 1702000.00 22000 0.987074* 
2 Sub-structure 21157815.00 21867150.00 709335 0.967562* 
3 Concrete work 11938500.00 10875500.00 -1063000 1.097743* 
4 Block work 8139390.00 9266180.00 1126790 0.878398 
5 Roofing  2854782.00 3003100.00 148318 0.950612 
6 Carpentry/Joinery 4537596.00 4589600.00 52004 0.988669* 
7 Metal work 5192600.00 5671180.00 478580 0.915612 
8 Plumbing/Engineering 

installation 
1773380.00 1802400.00 

29020 0.983899* 
9 Electrical installation 2446080.00 2614000.00 167920 0.935761 
10 Floor, wall and ceiling 

finishing 
7380870.00 8113400.00 

732530 0.909714 
11 External works 2849770.00 3180800.00 331030 0.895929 
12 Painting/decorations 2450000.00 2675400.00 225400 0.915751 

Group Total 72400783  2959927 0.952227 
According to Table 4.10, the project had a significant level of cost variance (N2,959,927), which indicates a 
high cost overrun. Just Concrete work was completed at a lower cost than anticipated. Since the majority of the 
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project activities performed below average in terms of cost performance index, this is also reflected in the low 
cost performance index level. 
 
Table 4.11 Schedule Variance and Schedule Performance Index Project D Activities 
s/n Project Activities Planned 

Time 
(Weeks) 

Actual 
Time 

(Weeks) 

Schedule  
(SV) 

(Weeks) 

Schedule 
performance 
Index (CPI)  

1 Preliminaries  17 18 1 0.944444 
2 Sub-structure 8 8 0 1.0 
3 Concrete work 5 4 -1 1.25 
4 Block work 2 2 0 1.0 
5 Roofing  1 1 0 1.0 
6 Carpentry/Joinery 2 2 0 1.0 
7 Metal work 2 1 -1 2.0* 
8 Plumbing/Engineering installation 3 1 -2 3.0* 
9 Electrical installation 2 1 -1 2.0* 
10 Floor, wall and ceiling finishing 3 2 -1 1.5 
11 External works 2 1 -1 2.0* 
12 Painting/decorations 4 3 -1 1.333333 

Group Average 51  -7 1.502315 
 
Table 4.11 demonstrates that, with the exception of preliminary work, all project D activities were completed in 
the allotted time. The project was extended by 7 weeks. Moreover, the majority of operations recorded SPI 
above the average of 1.502. 
 
Table 4.12 Earned Value Analysis for Project D Activities 
s/n Project Activities Schedule 

performance Index 
(SPI)  

Cost performance 
Index (CPI)  

Earned Value 
(CPI/SPI) 

1 Preliminaries  0.944444 0.987074* 1.045138* 
2 Sub-structure 1 0.967562* 0.967562* 
3 Concrete work 1.25 1.097743* 0.878194* 
4 Block work 1 0.878398 0.878398* 
5 Roofing  1 0.950612 0.950612* 
6 Carpentry/Joinery 1 0.988669* 0.988669* 
7 Metal work 2 0.915612 0.457806 
8 Plumbing/Engineering 

installation 3 0.983899* 0.327966 
9 Electrical installation 2 0.935761 0.467881 
10 Floor, wall and ceiling finishing 

1.5 0.909714 0.606476 
11 External works 2 0.895929 0.447965 
12 Painting/decorations 1.333333 0.915751 0.686813 

Group Average 0.72529 
Preliminaries, Sub-structure, Concrete, Block, Roofing, and Carpentry/Joinery all recorded SPIs above the 
project average, as shown in Table 4.12. It is thought that the earned value, which is 0.725, is poor. 

Table 4.13 Discussion of Projects’ Performance Indices 

Projects  CV (N) SV (Weeks) SPI CPI Earned Value 

A 1,253,800 20 0.756151 0.977716 1.491321 

B 8,924,963 -7 0.781677 0.805244 1.125656 

C 667,542.7 4 1.098832 0.93592 0.89671 

D 2,959,927 -7 0.72529 0.952227 0.72529 
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From Table 4.13 display above, the following observation were made; 

a.) Despite being completed, none of the projects were a success because of the tiredness brought on by the level 
of cost and time variances. 

b.) While projects A and C suffered reduced cost overruns with time overruns, projects B and D experienced 
very high cost overruns and gained 7 weeks in completion time. According to investigations, the managers and 
planners of projects B and D invested more resources in order to gain time. Because of the intense competition 
among private schools' educational facilities and the high demand for business space near the Ikot Ekpene main 
market, clients are under pressure to shorten completion time. 

c.) On the other hand, projects A and C suffered both time and cost overrun. The general implication is that the 
sampled projects were not successful since they failed to meet the cost and time objectives which are among the 
main criteria for judging project performance.  

Last but not least, Akpan, Echeme, and Ubani (2017) cautioned that due to the outcomes of the EVA model 
being intended for management usage rather than for the contractors, care must be used when interpreting them. 
The project would be finished for less money if the CV is favorable, but the management or client would not 
truly benefit from this since the contractor is very unlikely to accept a sum less than the contract sum, which is 
essentially the budgeted cost. In this instance, there is no problem with computing the anticipated cost because it 
is just worthless in practice. 
 
5.0 Conclusions   
 
This study assessed the performance of construction projects by adopting the earned value analysis technique. 
The finding show that most projects seen as completed were not actually successful based on the level of cost 
and schedule variations witnessed through EVA model.  

According to the study, the construction sector, which is a service organization, is highly characterized by 
ineffective project planning. As a result, the sector required to be given the right tools in order to avoid delays, 
low profits, resource waste, and project abandonment. 
The competition, the uncertain economy, the planners' experience, the accessibility of information, the climatic 
conditions, social factors, economic considerations, administrative factors, etc. all contributed to the project's 
cost and schedule overrun. Because there are some significant time gaps between the time of award and the 
actual building phase, project cost escalation is nearly always a given. 
The success of a project is not assured by the project management software used for project monitoring. There is 
no justification for using expense data to calculate the schedule performance index (SPI) and schedule variance 
(SV), which were then used to predict the project's final completion date. This data wasn't included in the 
analysis because all of the ongoing projects were running over schedule. From the foregoing, it can be inferred 
that, in order for the project to succeed, the money necessary for it should be made available as scheduled and 
that the right project management method should be used. 

A proper cost and time control procedure must be carried out through project planning to make cost control 
worthwhile. This will ensure that the client's objectives for starting a project are met in terms of cost, time, and 
performance function. Cost control must be effective and followed through on. Given the critical role that 
construction projects play in the growth of the country, it is clear at this point that proper and efficient project 
planning from the outset helps prevent cost and time overrun (project failure). 
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