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Abstract— Efficient Management of projects in construction 

industries are becoming a challenge with the passing time. It has 

become a concern for the project managers to make sure that 

the project is on schedule and within budget. EVA evaluates the 

project performance by integrating both cost and time aspects 

thereby measuring the overall progress. This paper discusses 

how EVA is introduced to a real time project on Road Works. It 

helps to identify the schedule and/or cost overruns beforehand 

and thereby giving an opportunity to managers in identifying 

and controlling problems. This study addresses both the costs 

and the benefits of earned value. The earned value concepts and 

the related criteria are considered.  
 

Keywords—EVA, Road Works, schedule overruns, cost 

overruns 

I. INTRODUCTION 

Feedback is critical to the success of any project. Timely and 

targeted feedback can enable project managers to identify 

problems early and make adjustments that can keep a project 

on time and on budget. Earned Value analysis is a method of 

performance measurement. Earned Value Management 

(EVM) has proven itself to be one of the most effective 

performance measurement and feedback tools for managing 

projects. It enables managers to close the loop in the plan-do-

check-act management cycle. EVM has been called 

‘‘management with the lights on’’ because it can help clearly 

and objectively illuminate where a project is and where it is 

going as compared to where it was supposed to be and where 

it was supposed to be going.EVM provides organizations with 

the methodology needed to integrate the management of 

project scope, schedule, and cost. 

A. Concept of EVA 

 Earned Value Management (EVM) relies on three key 
data points:  

● Planned Value  

● Earned Value  

● Actual Cost 

Planned Value  

Planned Value (PV) describes how far along project work 
is supposed to be at any given point in the project schedule.It 
is 

Also known as Budgeted Cost of Work Performed (BCWP) 

 

Earned Value 
 Earned Value (EV) is a snapshot of work progress at a 
given point in time. Also known as the Budgeted Cost of 
Work Performed (BCWP),it reflects the amount of work that 
has actually been accomplished to date (or in a given time 
period), expressed as the planned value for that work. 

Actual Cost 

 Actual Cost (AC), also known as the Actual Cost of Work 
Performed (ACWP), is an indication of the level of resources 
that have been expended to achieve the actual work performed 
to date (or in a given time period). 

 

 

 

 

 

 

 

 
Fig 1 : Standard Earned Value Analysis Graph

 

Schedule Variance (SV) is the difference between the 
planned value of the work scheduled and the value of the work 
accomplished for the same time phase. It displays objectively 
how much the project is ahead or behind schedule.  

SV= EV – PV                                     (1)     

SV > 0, ahead of schedule     

SV < 0, behind of schedule  

Cost Variance (CV) is defined as the difference between 
the values of the work accomplished and the actual cost 
incurred to perform the work; and utilizing this parameter, the 
percentage of cost overrun or under run can be calculated.   

CV= EV – AC                                   (2)    

CV > 0, under budget     

 CV < 0, over budget  

Schedule Performance Index (SPI) is an index showing the 
efficiency of the time utilized on the project.   

SPI = EV/PV                                    (3)    
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 SPI > 1, efficiency in utilizing the time allocated to the 
project is good    

 SPI < 1, efficiency in utilizing the time allocated to the 
project is poor 

Cost Performance Index (CPI) is an index showing the 
efficiency of the utilization of the resources allocated to the 
project.  

CPI = EV/AC                                   (4)     

CPI > 1, efficiency in utilizing the resources allocated to 
the project is good     

CPI < 1, efficiency in utilizing the resources allocated to 
the project is poor  

Budget at Completion (BAC) is the cost of total estimated 
work in the plan, located at the end of the PV curve.   

Estimate to Complete (ETC) is the estimated cost required 
to finish all the remaining work, calculated when the past 
estimating assumptions become invalid and a need revised 
estimates.   

ETC = (BAC – EV) / CPI                 (5) 

Estimate at Completion (EAC) is the projected final cost 
required to finish the complete work and based on a statistical 
prediction using the performance indices.  

EAC   = BAC / CPI    

Variance at Completion (VAC) is the variance on the total 
budget at the end of the project. It is the difference between 
what the project was originally planned to cost, versus what it 
is now estimated to cost.  

VAC = BAC – EAC                      (7) 

Time Estimate at Completion (EACt)  

(When are we likely to finish work?)  

Using the Schedule Performance Index (SPI) and the 
average Planned Value (PV) per unit of time, the project team 
can generate a rough estimate of when the project will be 
completed, if current trends continue, compared to when it 
was originally supposed to be completed 

EACt = (BAC/SPI)/ (BAC/months)    (8) 

To-Complete Performance Index (TCPI) 

(How efficiently must we use our remaining resources?)  

Another very useful index is the To-Complete 
Performance Index (TCPI), which helps the team determine 
the efficiency that must be achieved on the remaining work for 
a project to meet a specified endpoint, such as the Budget at 
Completion (BAC) or the team’s revised Estimate at 
Completion (EAC). 

II. OBJECTIVE 

• To provide an efficient management control system 
for the firm whose projects are being considered for this 
thesis. 

 To provide an opportunity for the PM to make sure        
that the project is on time and on budget. 

  To determine if the cost, schedule, and work 

accomplished are progressing in accordance with the 

plan.   

  To identify potential problem areas creating delays 

and cost over-runs and take necessary actions for 

their rectification.  

 
II.  SCOPE  

  Paper focuses on the EVA done on a real time project 
on Road Works.  

  Scope of the research is to throw light on the existing 
developed technique on EVA using MSP to measure 
and forecast project performance.  

  Paper does not take in to consideration certain 
aspects like Risk Analysis, Quality or Technical 
Performance of project.  

  EVA parameters, variances and indices helped the 
project perform better by providing “early warning” 
to detect deficient or endangered progress.    

III.  METHODOLOGY  

The methodology of this paper is shown in the 
following flow diagram  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Data collection for different road works based on 

Cost and Schedule.  

Literature Review and elaborate study on Earned 

Value Management System.  

Defining Work Breakdown Structure  

Estimating the resources required by calculating 

material  consumption, preparing detailed rate 

analysis etc.  

Assigning resources to each activity and tracking 

the project in MSP  

Performing Earned Value Analysis  

Conclusions based on the results obtained  

Deviations identified and warning signals 

formulated.  
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•The first step is collecting the existing research papers and 
analyzing in details the work done on earned value analysis 
also collecting maximum details about the same from the 
internet. Followed by an elaborate study. 

•Second step includes visiting a reputed firm and collecting 
cost and schedule data of some ongoing projects required for 
this thesis work so that EVA could be done and conclusions 
useful for the firm could be drawn. 

•Third step is defining the Work Breakdown Structure. This 
could be done with the help of BOQ obtained from the firm. 

•Fourth step consist of preparing the Material Consumption 
sheet, Detailed Rate Analysis sheet etc. Help is taken from 
DSR, DAR and RA bills. 

•Fifth step includes use of software called MSP.Activities are 
defined and durations are provided. Then Resources and 
related  cost are assigned, Baselines are created and 
scheduling is done. 

•Sixth step is the application of EVA so as to analyse the 
project performance. 

•Seventh step consist of obtaining the results and drawing 
conclusions. It is identified whether the project is over or 
under budget, behind or ahead of schedule, good or poor 
performance. 

•Last but not the least deviations are taken into consideration 
and PMs are given potential warnings so that necessary 
actions could be taken before it becomes too late. 

IV. APPLICATION OF EVA 

Earned Value Analysis is done on a road work project in 
Mumbai. The contract for this work is taken by a reputed firm 
named Swastik Infra Logics India Pvt Lmt.The work is in 
progress and earned value analysis is done at a certain point of 
time. Based on the analysis result, the efficiency with which 
the work is done and the rate at which the work will get 
completed is obtained. It also shows whether the firm will 
make profit or loss if work is continuing at the present manner 
with respect to what was originally planned. 

A. Planning And Scheduling 
The first stage of project is Planning. Proper planning consists 
of identifying each activities and assigning proper durations to 
each. 

Duration   =          Total quantity of   work   

            (Quantity of work done by labour, equipment, 
material) 

Scheduling which is the second stage is the process of 
determining the sequential order of activities and assigning 
planned duration. 

 

 

 

 

 

 

B. Detailed Rate Analysis And Material   Consumption 
Rate Analysis 

In order to determine the rate of a particular item, the factors 
affecting the rate of that item are studied carefully and then 
finally a rate is decided for that item. This process of 
determining the rates of an item is termed as analysis of rates 
or rate analysis. 

The rate of particular item of work depends on the 
following: 

1. Specifications of works and material about their quality. 

2. Quantity of materials and their costs. 

3. Cost of labours and their wages. 

4. Location of site of work and the distances from source 
and conveyance charges. 

5. Overhead and establishment charges 

      6. Profit 

Material Consumption Report 

•Material consumption is calculated in order to determine 
the exact quantities of raw materials required for each 
items in the project and to determine the overall cost 
inquired by materials.  

•The materials consumption report is a document used  to 
summarize the goods used during a specific accounting 
period.  

•This also helps in determining the percentage of cost that 
would be acquired by materials in the total budget of the 
required project . 

C. Detailed Application In Project  

Name of work: Resurfacing of internal roads in Sectors – 
1, 7, 8, 9, 10 & 13 at New Panvel (West), Navi Mumbai. 

Estimated cost of Work as per Tender: Rs. 6, 39, 
11,103.45 

Completion Period: 15 months (Including monsoon) 

a) Creating WBS, inputting activity durations, Start-
Finish dates and Predecessors in MSP 
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b) Preparing Detailed Rate Analysis and Material 
Consumption 
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c) Identifying and Assigning the resources and 
expenses to each tasks 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

d) Performing Earned Value Analysis 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

e) Results and conclusions 

Parameters Results 

C.V (Rs) 12,77,247.14 

C.V % 29 

S.V (Rs) 1,53,375.14 

S.V % 4 

CPI 1.4 

SPI 1.04 

BAC (Rs) 6,57,82,615.04 

EAC (Rs) 4,68,90,535.41 

VAC (Rs) 1,88,92,082.63 

EAC(t) (month) 14.43 

TCPI 0.98 

 

•This Project has a favorable C.V % = 29%.This means 
that the project is 29% under budget for the work 
performed. 

•The Project has a favorable S.V% = 4%.This indicates 
that the project is 4% ahead of schedule. 

•The Project has a favorable CPI of 1.4. This means that 
for every rupee spent, 1.4 rupee in earned value is 
accomplished. 

•This Project has a favorable SPI of 1.04. This means that 
for every rupee worth of project planned to accomplished, 
1.04 rupee worth of work is accomplished. 

•The project is estimated to get completed in 14.43 months 
if the current consistence of work is followed. 

•VAC is Rs.18892082.63 which is the profit the contractor 
is predicted to make. 

•Then project has a TCPI of 0.98 which means that the 
remaining resources must be used at an efficiency of 0.98 
worth of every one rupee spent. 
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V. CONCLUSION 
 

Practicing Earned Value Management (EVM) can help project 
stay on time and on budget. It often produces valuable insight 
to organizations. However, many find it difficult to 
empirically quantify the financial benefit of implementing 
EVMS.For a project controls organization, EVMS can provide 
valid benefits like the integration of work, schedule, and cost; 
early warning signals through CPI and SPI; and an index-
based method to forecast the final cost of the project. 

Some of the benefits of EVA needed for effective project 
management which we can understand from this thesis are: 
• Biggest benefit to implementing EVM is that it is a single 
system that can track the project in terms of work, time and 
money; Project managers do not have to learn multiple 
systems.  
• EVM can measure the amount of work actually completed; 
forecast the cost and completion date; compare the actual 
performance of the project versus the plan; and track the 
project's budget in real time. 
• Variance is an examination used in EVM of what caused a 
difference between the projected baseline and the actual 
performance. 
• The variance can show how far away the project is from 
"normal." It can also help track down the root of the problem. 
• Performance Indices helps determine the current status of the 
project, be early warning signals if the project goes off track 
and estimate the total cost and time frame.  
• The SPI measures all of the work completed on the project 
and calculate whether the project will meet, beat or miss its 
planned finish date. 
• The CPI measures cost efficiency for the work completed. 
Simply put, it can tell you if your project is under or over 
budget at any point during the process. 

• When the results obtained show that changes are needed, the 
project manager can adjust the work or budget to help bring 
the future performance of the project back in line with 
projections. 

• EVM allows for changes to be made in a flexible, timely 
manner at any point during the project's development and 
implementation. 
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