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Abstract:  Earned Value Management has widely been used and considered as the best approach to Measure Performance of a Project. The 

reliability of EVM in measuring project's current cost performance and forecasting its final cost at completion has been well appreciated 

since the concept’s inception which is considered as a success area of the concept which is also found to be true in case of construction 

projects. However, it is being discouraged in measuring current schedule performance of a construction project and forecasting Final project 
duration. This research work identifies the Success areas and Limitations of Application of Earned Value Management in Construction 

projects by applying it on real time construction projects and then relate the Earned Value Analysis results with what various authors have 

said in their literatures regarding the Success areas and Limitations of EVM to finally validate the Success areas and Limitations of 

Application of Earned Value Management in construction projects. The purpose of this research work is to help in making the Construction 

project management team conscious about the success areas and limitations of Application of Earned Value Management in construction 

projects so that they can efficiently Monitor (Measuring cost and Schedule performance of the project) and Control the same. In the end this 

paper derives that EVM schedule measures (SPI, SV) can only indicate whether there is a delay in a construction project or not but cannot 

measure schedule performance accurately or state by how many days the construction project is running behind the schedule and also 

recommends what are the various techniques that can cater to the limitations of Application of Earned Value Management in Construction 

projects. 

Index Terms - Application of Earned Value Management, Indian Construction projects, Success and Limitations of EVM. 

I. INTRODUCTION 

One of the most widely used and best performing approaches to measure project cost and schedule performance and their forecasts is based 

on the Earned Value Management (EVM) matrices. The utility and reliability of EVM as a method for evaluating a construction project's 

current cost performance and forecasting its actual cost has been endorsed ever since the introduction of the technique in the 1960s for all 

kinds of projects, (Vanhoucke, Batselier, 2016). EVM outcome prediction for cost is reasonably reliable for large scale projects like Defense 

new system development, and software development etc. The result of EAC = BAC/CPI is a reasonable running estimate for the final cost as 

per US DoD database, (Lipke, Zwikael, Henderson, Anbari, 2009). The significance of the CPI metric in Earned Value Management system 

is empirically proven with over 700 DoD projects studied in USA, (Fleming, Koppelman, 2002). Earned Value Analysis (EVA) methods 

produce cost-based performance indicators which are not reliable in measuring Schedule performance of a construction project, (Fleming, 

Koppelman, 2002). The performance of EVM for the time dimension, however, only got the necessary boost from the introduction of the 

concept of earned schedule (ES) given by Walt Lipke in 2009 which has been successful for construction projects except for its limitations in 

accurately forecast Project’s duration at completion, (Vanhoucke, Batselier, 2016). 

II. NEED OF THE RESEARCH 

The reliability of EVM in measuring and forecasting Cost and Schedule performance of various types of projects is already proven based on 

their robust database i.e. large scale Defense new system development projects, Software development projects, DoD projects etc. Since 

construction projects are also large scale projects and shows similar degree of complexity the results are likely to be relatable with the above 

mentioned projects. But the reliability of the concept cannot be established for Construction projects also without analyzing the results of EVM 

Measures applied on them. Reliability of the concept is defined as how far the concept is successful in measuring and forecasting cost and 

schedule performance of a construction project and what are its limitations. The concept’s reliability for construction projects can only be 

validated by applying EVM on several construction projects (at least 6 to 8) with varying building typology, diversity in project cost and 

duration data and the scale of the projects instead of dragging conclusion from analysis carried out on other similar types of projects. Hence 

ample amount of research is required regarding Application of EVM in construction projects and to validate the concept’s reliability for 

construction projects EVM is needed to be applied on the same and results are needed to be well analyzed. 
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III. AIM OF RESEARCH 

The aim of this research paper is to understand the success areas and limitations of Application of Earned Value Management in construction 

projects. 

IV. OBJECTIVES 
1. To identify the success areas and limitations of Application of Earned Value Management in Construction projects. 

2. To apply Earned Value Management on construction projects in order to create a database for further analysis which shall   lead to 

validation of the concept’s success and limitations. (8 Case studies). 

3. To validate the Success areas and Limitations of Application of Earned Value Management in construction projects. 

V. RESEARCH METHODOLOGY 

To achieve the research objectives, the following research steps are followed:  

Step 1 - Identify the success areas and limitations of Application of Earned Value Management in construction projects.by doing 

comprehensive Literature review and formulate a Hypothesis originated from the same. 

Step 2 - Apply Earned Value Management on 8 Indian construction projects as Case studies using Earned Value Analysis (EVA) as a tool 

in order to create a database for further analysis which shall lead to validation of the Hypothesis addressing the concept’s success areas and 

limitations.  

Step 3 - Validate the Hypothesis addressing Success areas and Limitations of Application of Earned Value Management in construction 

projects by relating its statements to the results of Earned Value Analysis (EVA) applied on 8 live construction projects. 

VI. LITERATURE REVIEW 
To have a reasonable understanding on the subject matter, a comprehensive literature study has been carried out to identify success areas 

and limitations of Application of EVM in construction projects in the following key areas: 

 

6.1 Cost Performance Measurement   

EVM is a reliable method for evaluating a project's current cost performance (Lipke, 2009), (Lipke, Zwikael, Henderson, Anbari, 2009), 
(Jose, Carlos, 2006), (Fleming, Koppelman, 2002), (Vanhoucke, Batselier, 2016). CPI which is a Cost performance measure gets stabilized 

at the 20% completion point of a project. The final CPI does not vary by more than ±10% from the value at 20% completion. Thus, the CPI 

can be used to forecast the final project costs from 20% completion point of a construction project (Fleming, Koppelman, 2002), (Lipke, 

Zwikael, Henderson, Anbari, 2009). But for small scale construction projects (1 – 1.5 year; $1,000,000 – $3,000,000) CPI stability is seldom 

observed (Lipke, Zwikael, Henderson, Anbari, 2009). 

 

 6.2 Cost Performance Forecasting 
EVM drags the performance of old activities which are not even relevant in forecasting future cost performance of construction projects. 

The concept also gives equal importance to every past activity while predicting project cost outcome (EAC$) of construction projects. EVM 

outcome prediction for cost (EAC$) is reasonably reliable for large scale construction projects. but not very much reliable for small scale 

projects (Vanhoucke, Batselier, 2016). 

 

6.3 Schedule Performance Measurement 

Schedule Performance Index (SPI) in EVM is expected to deliver similar accuracy level of Cost Performance Index (CPI) as far as measuring 

and forecasting schedule performance of construction projects is concerned. However, EVM does not measure schedule performance using 

time series data instead of that it uses cost based schedule performance indicators which makes them practically useless and often misleading. 

SV, SPI are not reliable indices to assess project schedule performance since it uses cost base EVM fundamentals to measure Schedule 

performance of a construction project (Lipke, Zwikael, Henderson, Anbari, 2009), (Vanhoucke, Batselier, 2016), (Khamooshi, Golafshani, 

2013). SV = 0 or SPI = 1, could mean that a task is completed, but could also mean that the task is running according to plan. Towards the 

end of a construction project, SV always converges to 0 indicating a perfect performance even if the project is late. Similarly, the SPI always 

converges to 1 towards the end of the project, indicating a 100% schedule efficiency even in the project is late (Vanhoucke, Vandevoorde, 

2005). SV and SPI works fine for construction projects which go as per planned schedule and are not subject to delay (Lipke, 2009). SPI 

may give reasonable results in the initial stage of a construction project (1/3) but are not reliable in the later stages of project (2/3 completion 
percent), (Fleming, Koppelman, 2002). 

 

6.4 Schedule Performance Forecasting 

EVM outcome prediction for schedule performance, EAC (t) is not at all reliable since it is a function of SPI which already has fundamental 

flaws at the concept’s foundation level. (Lipke, Zwikael, Henderson, Anbari, 2009), (Khamooshi, Golafshani, 2013), (Vanhoucke, Batselier, 

2016). Calculation of SPI drags along the performance of the earliest project phases as well which may not necessarily affect the future 

schedule performance of the project (Vanhoucke, Vandevoorde, 2005). EAC(t) calculations also do not consider the criticality of tasks that 

are on the Critical path since delay in these activities can result in delay to the overall project (Settlemire, 2016). 

VII. FORMULATION OF HYPOTHESIS 

A Hypothesis consisted of 16 statements is formulated based on the statements stated by various authors in their various literatures regarding 

Success areas and Limitations of Application of EVM in Construction projects. These statements are to be validated by analyzing the Earned 

Value Analysis results applied on 8 Indian construction projects which shall further validate the Success areas and Limitations of Application 
of EVM in Construction projects. 
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Table 7.1.1: Hypothesis addressing Success areas and Limitations of Application of EVM in Construction projects 

Key areas in 

EVM 

Hypothesis: Success areas and Limitations of Application of EVM in Construction projects 

Cost 

Performance 

Measurement 

1. CPI gets stabilized at the 20% completion point of a project. 

2. The final CPI of a project does not vary by more than ±10% from the value of CPI at 20% completion. 

3. CPI can be used to forecast the final project cost from 20% completion point of a project. 

4. EVM is a reliable method for evaluating a project's current cost performance. 

5. In small scale projects (1–1.5 year; $1,000,000–$3,000,000) CPI stability is seldom observed. 

Cost 

Performance 

Forecasting 

6. EVM drags the performance of old activities which are not even relevant in forecasting future cost 

performance.  

7. EVM gives equal importance to every past activity while predicting project cost outcome (EAC) 

8. EVM outcome prediction for cost (EAC$) is reasonably reliable for large scale projects. but not very much 

reliable for small scale projects. 

Schedule 

Performance 

Measurement 

9. SV, SPI are not reliable indices to assess project schedule performance since it uses cost base EVM 
fundamentals to measure Schedule performance of a project.  

10. SV = 0 or SPI = 1, could mean that a task is completed, but could also mean that the task is running 

according to plan. 

11. Towards the end of a project, SV always converges to 0 indicating a perfect performance even if the 

project is late. Similarly, the SPI always converges to 1 towards the end of the project, indicating a 100% 

schedule efficiency even in the project is late. 

12. SV and SPI works fine for projects which go as per planned schedule and not subject to delay. 

13. SPI may give reasonable results in the initial stage of a project (1/3) but are not reliable in the later stages 

of the project (2/3 completion percent). 

Schedule 

Performance 

Forecasting 

14. EVM outcome prediction for schedule performance, EAC (t) is not at all reliable since it is a function of 

SPI which already has fundamental flaws at the concept’s foundation level. 

15. Calculation of SPI drags along the performance of the earliest project phases as well which may not 

necessarily affect the future schedule performance of the project. 

16. EAC(t) calculations also do not consider the criticality of tasks that are on the Critical path since delay in 

these activities can result in delay to the overall project. 

 

 

VIII. APPLICATION OF EVM IN CONSTRUCTION PROJECTS – CASE STUDY 

8.1 Case study selection 

In this research paper 8 live nearly completed/completed Indian construction projects were taken as case studies. Table 8.1.1 shows Building 

typology, Project duration, Projects cost and Built-up area of all the case studies. 

 

Table 8.1.1: Hypothesis addressing Success areas and Limitations of Application of EVM in Construction projects 

Case study Typology Project Duration Project Cost (Rs) Built-up area (sqm) 

Case study 1 Residential 869 days 22.12 cr 7290 

Case study 2 Office building 807 days 63.84 cr 20469 

Case study 3 Hospital 1279 days 614.35 cr 137786 

Case study 4 Residential 431 days 4.35 cr 800 

Case study 5 Educational 697 days 66.41 cr 13570 

Case study 6 Residential 326 days 13.66 cr 4510 

Case study 7 Residential 1298 days 37.07 cr 16240 

Case study 8 Hospital 1280 days 578.48 cr 92448 

 

8.2 Data collection 

The raw data such as Planned and Actual Schedule data and Planned and Actual Cost data of 8 the case studies were collected to establish 

the Project Baseline. Table 8.2.1 partially shows Project Baseline of Case study 1. Then those construction projects were monitored 

throughout their project duration in regular interval and a Project Progress Report was formulated for each construction project. Table 8.2.2 

and table 8.2.3 shows Project Progress Report on a specific status date and Project Progress Report throughout the Project duration 

respectively. Then cost and schedule performances of all the case studies are measured and forecasted and Earned Value Analysis Report 

(EVA Report) is formulated. Table 8.2.4 shows EVA Report of Case study 1.  
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Table 8.2.1 Project Baseline - Case study 1 

 
 

Table 8.2.2 Project Progress Report as on 05-01-2018 - Case study 1 

 

Table 8.2.3 Project Progress Report - Case study 1 

 

Table 8.2.4 Earned Value Analysis (EVA) Report - Case study 1 

 
8.3 Database formulation 

Project Baseline data, Project Progress Report and Earned Value Analysis Report of all the 8 case studies shall act as key inputs to Post 

Earned Value Analysis I.e. Comparative analysis of EVA measures of case studies, CPI/SPI Trend analysis, %Deviation analysis etc. which 

shall lead to Validation of the Hypothesis addressing Success areas and Limitations of Application of EVM in Construction projects. 
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IX. VALIDATION OF HYPOTHESIS 
Comparative analysis EVA measures of case studies, CPI/SPI Trend analysis, %Deviation analysis etc. are tools used in this paper to validate 

the 16 Statements of the Hypothesis addressing Success areas and Limitations of Application of EVM in Construction projects. The 

validation of the 16 statements are as followed: 

 

9.1 Statement 1 

CPI gets stabilized at the 20% completion point of a project. (Fleming, Koppelman, 2002), (Lipke, Zwikael, Henderson, Anbari, 2009) 

Table 9.1.1: CPI Comparison and %Deviation 

 
CPI comparison in table 9.1.1 shows that in 7 cases the minimum to maximum %Deviation ranges from 0.14% to 2.80%. One exceptional 

case which is showing 14.20% of deviation from 20% completion to 100% completion state of a construction project. If this value is 

considered as an outlier there is 87.5% probability that the CPI gets stabilized at 20% completion state of a construction project. It is observed 

that in most the cases at 20% completion state the activities like Site Preparation, Excavation, Foundation etc. gets completed and Structural 

work of Substructure i.e. RCC works of Basements etc. remains under progress. Figure 38 shows irrespective of how worse the CPI gets 

during the execution of construction project the Trend remains stable. Hence “Statement 1” is validated as True by using %Deviation analysis 
and CPI Trend analysis as tools. 

 
Figure 9.1.1: CPI Trend Analysis 

9.2 Statement 2 
The final CPI does not vary by more than ±10% from the value at 20% completion of a project. (Fleming, Koppelman, 2002), (Lipke, 

Zwikael, Henderson, Anbari, 2009) 

Table 9.1.1 clearly defines that in most of the cases (7 in 8 cases) the %Deviation from CPI at 20% completion state to CPI at100% completion 

state vary within the range of ±10% if we consider Case 1 as an exception. Figure 9.2.1 bellow shows a graphical representation of 

the %Deviation from CPI at 20% completion state to CPI at 100% completion state of 8 construction projects. Therefore “Statement – 2” is 

Validated as True using %Deviation analysis as a tool. 
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Figure 9.2.1: CPI %Deviation 

9.3 Statement 3 

CPI can be used to forecast the final project costs (EAC$) from 20% completion point. (Fleming, Koppelman, 2002), (Lipke, Zwikael, 

Henderson, Anbari, 2009) 

Table 9.1.1, Figure 9.1.1 and 9.2.1 supports the fact that CPI of Construction project gets stabilized at 20% completion state. More stable 

the value of CPI more accurately EAC ($) can predict the Final cost at completion Now EAC ($) or Estimated cost at Completion which is 

use to Forecast Cost performance of a construction projects is a linear function of CPI i.e. [EACCOST = AC + (BAC-EV) / CPI]. Table 32 

shows a comparison among Actual cost at completion and Estimated cost at completion of 8 construction projects. %Deviation analysis says, 

every 7 out of 8 cases show a range of ±0.14% to ±5.19% deviation between Actual cost at completion and Estimated cost at completion. 

Therefore “Statement – 3” is Validated as True. 

Table 9.3.1: %Deviation between EAC ($) and Actual cost at completion 

 
 

 

 
Figure 9.3.1: Comparative EAC ($) analysis of case studies 

 

9.4 Statement 4 

EVM is a reliable method for evaluating a project's current cost performance. (Lipke, 2009), (Lipke, Zwikael, Henderson, Anbari, 2009), 

(Jose, Carlos, 2006), (Fleming, Koppelman, 2002), (Vanhoucke, Batselier, 2016) 

 

Cost performance evaluation = Cost Performance Measurement + Cost Performance Forecasting 

CPI is a reliable Cost performance index since it’s a ratio of Earned cost to Actual cost incurred to the construction project i.e. CPI = Earned 

Value (EV) / Actual Cost (AC). Table 9.4.1 gives a comparative idea of CPI and %Cost overrun of Case study 4. CPI and %Cost overrun 

are very much relatable which defines CPI is a reliable indicator in measuring cost performance of a construction project. Similar type of 

relation is observed in the other 7 case studies also. Cost Performance Forecasting: Statement 1, 2 and 3 are already in support of the fact 

that CPI is a reliable EVM indices which plays a fundamental role in calculating EAC($). Therefore “Statement – 4” is Validated as True. 
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Table 9.4.1: Reliability of CPI 

 

9.5 Statement 5 

For small scale projects (1 – 1.5 year; $1,000,000 – $3,000,000 or ₹7,00,00,000 - ₹21,00,00,000) CPI stability is seldom observed. (Lipke, 

Zwikael, Henderson, Anbari, 2009) 

 

Table 8.1.1 shows that, Case study 4 and Case study 6 meets the criteria of being small scaled construction project as mentioned by the 

authors Lipke, Zwikael, Henderson and Anbari (2009). Table 9.1.1 shows similar kind of CPI stability in Case study 4 and 6 showing 

a %Deviation ranging from ±0.18 to ±2.80 which falls under ±10% range of deviation. Therefore “Statement – 5” is Validated as Not True. 

 

9.6 Statement 6 
EVM drags the performance of old activities which are not even relevant in forecasting future cost performance. (Vanhoucke, Batselier, 

2016) 

 

Table 9.6.1 shows Planned cost, Earned cost and Actual cost data of Earned Value Analysis Report of Case study 4 on 13 consecutive status 

dates. The costs appearing on table 9.6.1 are nothing but cumulative costs of construction activities of Case study 4 on 13 consecutive status 

dates starting from 05-11-2018. Therefore, on 07-03-2019 if the construction work witnesses its 20% completion completing activities like 

Site Preparation, Excavation, Foundation, RCC works of Substructure etc. on subsequent status dates irrespective of whether or not these 

activities faced any delay or cost overrun the effect of the same is likely to get carried over. Since CPI is a function of Earned cost/BCWP 

and Actual cost/ACWP, the carry over effect affects CPI of subsequent status dates.in the similar manner. The similar observations can be 

made in other 7 case studies. Therefore “Statement – 6” is Validated as True. 

Table 9.6.1: CPI – Carry over 

 
 

9.7 Statement 7 

EVM gives equal importance to every past activity while predicting project cost outcome (EAC$). (Vanhoucke, Batselier, 2016) 

 
EVM drags the performance of old construction activities in current construction activities because of the Carry over effect. But this 

phenomenon does not affect the Final cost outcome prediction (refer table 9.7.1) because in the end every construction activity will have 

equal contribution to Final actual cost of the construction project. But if we consider the Expected Cost outcome of an intermediate near 

future status date (07-03-2019) using CPI of current status date (31-01-2019, CPI = 0.91507), it’s unlikely that all past construction activities 

too will have equal contribution in forecasting the same. A comparative analysis of 8 case studies shows a wide range of %Deviation (±0.05% 

to ±54.8%) while calculating EAC ($) of intermediate status dates. Therefore “Statement – 7” is Validated as True. 
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Table 9.7.1: EAC ($) calculations on intermediate status dates 

 

9.8 Statement 8 

EVM outcome prediction for cost (EAC$) is reasonably reliable for large scale projects. but not very much reliable for small scale project 

(1 – 1.5 year; $1,000,000 – $3,000,000 or ₹7,00,00,000 - ₹21,00,00,000). (Vanhoucke, Batselier, 2016) 
 

Table 8.1.1 shows that, Case study 4 and Case study 6 meets the criteria of being small scaled construction project as mentioned by the 

authors Lipke, Zwikael, Henderson and Anbari (2009). From table 9.3.1, a range of ±0.18% to ±2.80% deviation between Actual cost at 

completion and Estimated cost at completion is observed in Case study 4 and 6. Therefore along with large scale construction projects EVM 

outcome prediction for cost or EAC ($) is reasonably reliable in small scale construction projects. Therefore “Statement – 8” is Validated as 

Not True. 

 

9.9 Statement 9 

SPI is not a reliable index to assess project schedule performance since it uses cost base EVM fundamentals to measure Schedule performance 

of a project. (Lipke, Zwikael, Henderson, Anbari, 2009), (Vanhoucke, Batselier, 2016), (Khamooshi, Golafshani, 2013) 

 

Table 9.9.1 shows a comparative analysis of SPI and %Delay om 13 status dates of Case study 4. However both of them are not interpreting 
the same information since SPI uses cost base EVM fundamentals (SPI = Earned cost/ Planned cost) to measure Schedule performance of a 

construction project. Therefore “Statement – 9” is Validated as True using %Deviation analysis as a tool. 

Table 9.9.1: Reliability of SPI 

 
 

9.10 Statement 10 

SV = 0 or SPI = 1, could mean that a task is completed, but could also mean that the task is running according to plan. (Vanhoucke, 

Vandevoorde, 2005) 

 

SV or SPI cannot clearly interpret whether a construction activity is running as per plan or already finished because in both the cases they 

show an output value of “0” and “1” respectively. If we refer EVA report of Case study 7 (table 9.10.1) it can be clearly seen that at 100% 

completion SV and SPI shows output value “0” and “1” respectively, and if construction activities are running as per schedule (from 24-05-

2016 to 26-10-2017) both the indices behave in the same manner. If EVA report can be combined with Project Progress report the same 
confusion can be mitigated. Therefore “Statement – 8” is Validated as True. 
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Table 9.10.1: Case study 7 – Earned Value Analysis report 

 

9.11 Statement 11 

Towards the end of a construction project, SV always converges to 0 indicating a perfect performance even if the project is late. Similarly, 

the SPI always converges to 1 towards the end of the project, indicating a 100% schedule efficiency even in the project is late. (Vanhoucke, 

Vandevoorde, 2005) 

 

SV and SPI show output value “0” and “1” respectively at the end of a construction projects irrespective of the fact that whether the project 

is running as per schedule or delayed. But if the project is running behind schedule certainly the status date changes on which SV and SPI 

were supposed to show output value “0” and “1” respectively. If the EVA report (table 9.11.1) of a delayed construction project (Case study 

6) is closely observed the confusion can easily be mitigated. Therefore “Statement – 11” is Validated as True. 

Table 9.11.1: Case study 6 – Earned Value Analysis report

 

9.12 Statement 12 

SV and SPI works fine for projects which go as per planned schedule and are not subjected to delay. (Lipke, 2009) 

 

If we observe table 9.12.1, on first status date up to 8th status date of case study 7, %Deviation between %Delay and SPI shows 0%. It 

implies that the construction activities on those mentioned status dates are running as per schedule. Except for these dates no other status 

dates show similar interpretation of %Delay and SPI. Therefore “Statement – 12” is Validated as True. 

Table 9.12.1: %Deviation between %Delay and SPI of Case study 7 

 
9.13 Statement 13 

SPI may give reasonable results in the initial stage of a  project (1/3) but are not reliable in the later stages of the project (2/3 completion 

percent) (Fleming, Koppelman, 2002). 

 

All SPI curves of 8 case studies are superimposed in figure 9.13.1 to carry out a SPI Trend analysis. Despite of being an unreliable interpreter 

of Project schedule performance, SPI does not show any trend in the first 1/3 of the construction project neither does it show the same in the 
later 2/3 of the construction project. Therefore “Statement – 13” is Validated as Not True.  
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Figure 9.13.1: SPI Trend Analysis 

9.14 Statement 14 

EVM outcome prediction for schedule performance, EAC (t) is not at all reliable since it is a function of SPI which already has fundamental 

flaws at the concept’s foundation level. (Henderson, 2003), (Lipke, Zwikael, Henderson, Anbari, 2009), (Khamooshi, Golafshani, 2013), 

(Vanhoucke, Batselier, 2016) 

 

EAC(t) = PD/SPI. Table 9.14.1 shows %Deviation between EAC(t) and Actual project duration ranging from ±4.21% to 18.91% which is 

far more than what we have seen in %Deviation analysis of CPI. At the same time SPI Trend analysis (figure 9.13.1) shows there is an 

absence of Stability or any visible Trend that could help in increasing the accuracy of predicting Final project duration. Therefore, EAC(t) 

which is a function of SPI is appeared as an unreliable EVM measure as far as forecasting Final project duration is concerned. Therefore 
“Statement – 14” is Validated as True. 

Table 9.14.1: %Deviation between EAC(t) and Actual project duration 

 

9.15 Statement 15 

Calculation of SPI drags the performance of the earliest project phases which may not necessarily affect the future schedule performance of 

the project. (Vanhoucke, Vandevoorde, 2005) 

 

SPI is a function of Planned and Earned cost incurred on a specific date. This process of calculation considers carryover of Cost of previous 

construction activities to subsequent construction activities. Therefore, it cannot be accurately stated that whether the delay indicated by SPI 
on current status date is the delay caused by the running construction activities of current date or the majority of delay on current date is a 

contribution of delay caused by activities of past status dates. Therefore “Statement – 15” is True.  

9.16 Statement 16 

EAC(t) calculations also do not consider the criticality of tasks that are on the Critical path since delay in these activities can result in delay 

to the overall project. (Settlemire, 2016) 

 

This process of calculating SPI considers carryover of Cost of previous construction activities to subsequent construction activities.  

This process considers every construction activity in measuring Schedule performance of a status date irrespective of whether they are on 

Critical path or not. Because only delay in Critical activities can cause overall delay in project duration however if other Non-critical activities 

are subjected to delay they are likely to consume schedule buffer. But calculation process of SPI overlooks this fact completely and since 

EAC(t) is a function of SPI it too does not consider criticality of construction activities.  

X. CONCLUSION  

Among the 16 Statements of the Hypothesis 13 statements were found to be “True” and “Statement 5”, “Statement 8” and “Statement 13” 

were found to be “Not True” which goes in favor of Applicability of EVM in Measuring and Forecasting Cost performance in construction 

projects and it discourages the use of EVM in Measuring and Forecasting Schedule performance in construction projects.  

However, it can also be concluded that even if EVM schedule measures (SPI, SV) are used they can only indicate whether there is a delay 

in a construction project or not but cannot measure schedule performance accurately or state how much the construction project is running 

behind the schedule. Schedule performance measures of EVM works fine with the construction projects which are not subjected to delay. It 

is highly recommended that the Construction project management team should not use EVM without integrating any suitable extension while 

forecasting final project completion time if the project is already delayed. 
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XI. RECOMMENDATIONS 

Earned Schedule Method (ESM) (Lipke, 2009) and Earned Duration Method (EDM) (Khamooshi, Golafshani, 2013) are great extensions of 

EVM which can cater to the limitation of EVM to some extent. They both use time series data to measure Schedule performance of construction 

projects SPI(t) unlike Cost based schedule performance indicators of EVM. It gives similar degree of accuracy in schedule forecasting, the 

way EAC ($) does in EVM. But both of them has got certain limitations too. They assign equal importance (or weightage) to all past time 

series data while calculating EAC(t) (Vanhoucke, Batselier, 2016). ESM and EDM both do not consider the occurrence of natural performance 
improvement during the course of the project such as efficient use of resources (e.g. workers) the effect of corrective measures that were 

recently taken with the aim of improving future performance etc. Another limitation of SPI(t) in ESM or EDM is it will always drag along the 

performance of the earliest project phases as well which may not necessarily affect the future schedule performance of the project. (Vanhoucke, 

Andrade, Salvaterra, Batselier, 2015) 

 

Exponential Smoothing or XSM uses Weighted averages of time series data (Status dates) of past observations to forecast schedule 
performance of a project. Such consideration can potentially create room to incorporate natural performance improvement and corrective 

measures taken during the course of the project. (Vanhoucke, Batselier, 2016), (Khamooshi, Abdi, 2017) The accuracy of XSM is further 

refined using Reference Class Forecasting (RCF) where a relevant reference class of similar historical construction projects are used as a basis 

for making forecasts. (Batselier, Vanhoucke, 2016) 

XII. LIMITATIONS 

In this research paper EVM was applied on 8 Indian construction projects. All of them were having conditions which are generally observed 

in India. Therefore, special cases i.e. Financially distressed construction projects or projects executed under different conditions i.e. in other 

countries etc. are not considered in this research work. Therefore, real time scenario for such projects can differ from what we have seen 

while applying EVM on typical Indian construction projects. 
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