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TRADEMARKS:  
Microsoft® is a registered trademark of the Microsoft Corporation. Project, Excel, 
Windows and the Windows logo are the trademarks of the Microsoft Corporation. 
Primavera ®is a registered trade mark of the Oracle Corporation. 
The Supertech Logo is a trademark of Supertech Project Management. 
 
EVENGINE is a trademark of Supertech Project Management. 
 
All persons, companies, and organizations listed in examples and case studies herein are 
purely fictitious for teaching purposes, unless the example expressly states otherwise.  
Any resemblance to existing organizations or persons is purely coincidental. 

 
ABOUT THIS PUBLICATION 
This publication is a companion to the EVEngine Project Control product range and 
designed to introduce subscribers to the Theory and Practice of Earned Value and 
Schedule Performance Management and Control, and the benefit it can bring to your 
organization. 
 
The publication also serves as an introduction to the general interest readers to appraise 
themselves to the subject of Earned Value and Schedule and to describe the benefits it 
can bring to your organization. 
 
EARNED VALUE GRAPHS AND REPORTS 
All graphs and reports used in this publication are generated using EVEngine Project 
Control Software.  
 
For EVEngine product information go to www.evengine.net 
 
Contact Details: 

Web Site: http://www.evengine.net 
E-Mail: suptec@suptec.com.au 
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CHAPTER 1  EARNED VALUE BASICS 

OVERVIEW 
This chapter covers the Theory and Practice of Earned Value, defines the metrics, indicators, 
predictors and their interpretation. 

DEVELOPMENT HISTORY, GUIDELINES AND STANDARDS 
 

• EVPM - Earned Value Performance Measurement was developed as a set of guidelines 
and standards for contractors engaged by United States Government procurement and 
contracting agencies to manage, measure and report project performance.  

 

• The methodology grew out of the US Department of Defence 
experience during the 1960’s and 1970’s with significant budget 
and time overruns of high profile projects such as the C-5A Galaxy 
freighter and F-111 bomber aircraft projects.  

 

• These aircraft projects comprised complex aeronautical, structural, 
power plant, control and weapons systems developed by specialist 
contractors in geographically dispersed locations then integrated, 
assembled and tested at one location prior to delivery.   

 

• Whilst there was ample accounting evidence of cost overruns and 
delays due to technical problems, there was no uniform reporting 
system for these projects to be quantitatively measured for their 
true development status and their forecast cost and time to 
completion to be established.  
 

• In contrast the complex Minuteman intercontinental missile 
development program used a baseline budgetary control 
methodology based on systems decomposition and scheduling 
requirements using the PERT/Cost-Project Evaluation Review 
Technique. This methodology demonstrated that large and 
complex projects could have their technical, fiscal and time 
performance quantitatively measured and forecast to completion. 
  

• This methodology developed in the 1970’s to become the 
Cost/Schedule Control System Criteria (C/SCSC) embodied by US 
Department of Defence Instruction DoD 7000.2. The methodology 
evolved through several iterations to become the now commercial 
standard for Earned Value Methodology ANSI/EIA -748-B. 
 

• The methodology is widely used by Government Agencies of Australia, Canada and the 
United Kingdom and more recently by business and industry in general.  
 

• The methodology guidelines and standards is covered in a number of publications. 
following are considered as the major sources: 
 

• Project Management  Institutes 
PMBOK® Guide — Fourth Edition, 
together with the PMI’s Practice 
Standard for Earned Value 
Management. 
 

• Project Management Institutes 
PMBOK® Practice Standard for Earned 
Value Management, 2nd Edition. 
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• ANSI/EIA-748-B — Earned Value Management Systems  
 

• US Department of Defense Instruction (DoDI) 5000.02 — Operation of the Defense Acquisition 
System 
 

• Australian Standard ™ AS 4817 Project Performance Measurement Using Earned Value 
 

• PM Knowledge Earned Value Management APM Guidelines, 
 

• The methodology closely follows and supports Prince 2 Management Methodology.  

PROJECTS SUITABLE FOR EARNED VALUE TREATMENT  
• Projects Most Suitable for EVPM treatment are those that are CAPEX – capital or 

resource intensive, these can be small, medium or large with implementation periods 
greater than six reporting periods (weeks, months) sufficient to have at least three 
report period to establish a performance trend. 

 

• Projects typically include industrial construction, commercial residential, defence 
systems, information technology, pharmaceuticals, infrastructure such as water, 
transport, maritime, petrochemical and many more. 

 

 

PROJECTS NOT SUITABLE FOR EARNED VALUE TREATMENT  
 

• Projects Not Suitable For EVM Treatment include High Volume 
Manufacturing projects requiring Resource Planning 
Management (RPM) systems such as used by the Vehicle 
Manufacture industry, and Operational (Level of Effort) type 
projects (OPEX) such as providing support on call.  
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BENEFITS GAINED FROM EARNED VALUE IMPLEMENTATION 
Implementation of an Earned Value Management (EVM) system answers the following 
questions in a consistent and structured way using Metrics, Indicators and Predictors. 
 
• How much work was 

actually performed and 
how much did it cost? 
 

• How much work remains 
to be done and how much 
will it cost?  
 

• For the work performed, 
how does the cost stack 
up against the budget? 
 

• Will the remaining budget 
be enough to cover the 
cost of the remaining 
work? 
 

• Was the work performed on time? 
 

• Will the remaining work be completed on time? 

BENEFITS GAINED FROM THE IMPLEMENTATION  EVEngine PROJECT 
CONTROL SOFTWARE  
EVENGINE answers the key questions posed above in a practical and efficient way: 
  
• Integrates cost estimating and control data with project plans. 

 

• Facilitates structured cost performance analysis and forecasts to act as an early warning 
system for budget and time overruns. 
 

• Improves financial control and makes for better management awareness and decision-
making. 
 

• Improves the contract administration process and help understand the cash position of 
the project, how much profit was planned, how much profit is forecast to be made. 
 

• Focus on structured scope of work and scheduling control for successful implementation 
and subsequent report generation useful to decision making.  
 

• Takes away the burden of manual data manipulation for graphing, reporting. 
 

• Leaves time for data analysis to simulate and work strategies for performance 
improvement (reduces Data Manipulation to 20%, increasing time for Analysis to 80%).  
 

• Saves time over conventional methods of invoice reconciliation and payment (saving up 
to 20% of time). The calculated Earned Value is the basis for claim and payment.  
 

• Increases analysis and reporting productivity by 1,000% over conventional spread sheet 
analysis. Performance is measured, calculated and reported to Industry and Government 
accepted best practice.  
 

• Delivers project savings from the advanced warning of nonperforming project parts using 
a combination of cost, work and material usage trending. 
 

• Introduces rigor and consistency to project tracking and reporting workflow.  
 

• Extensible to resource and material supply chain management, financial analysis and 
contract management. 
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EARNED VALUE METRICS 
The following defines the data elements require to generate EVPM graphs and reports.  
 

Budget At Completion (BAC) & Planned Value (PV) Metrics 
 

• Report Period (RP)  is the calendar cut-off date used to calculate the Earned Value 
Metrics and associated indicators and predictors are calculated.  
 

• The caclculation for Planned Value uses the Baseline Schedule Basline Start (BS) and 
Baseline Finish (BF) elements.  
 

• Budget At Completion (BAC) is the sum of all the budgets established and allocated 
to each task to be complete on the project. The BAC for each task is the budget cost for 
labour, equipment and material usage estimated to complete the task. The BAC can vary 
over the project period based on agreed budget changes to both cost and time. 
 

• Planned Value (PV) 
is the progressive 
cumulative budgeted 
value of the work 
planned to be 
accomplished in 
accordance with the 
panned schedule 
(Baseline) to the  end 
of each report period . 

 

• At completion the PV 
= BAC. 

 

• Note:  Ensure correct 
CPM scheduling 
practice is adhered to. 
There should be No 
partially completed 
tasks in the past, and 
No partially completed 
tasks in the future. Not 
adhering to CPM rules 
can give spurious 
EVPM performance 
reports.  

 
 
Figure 1-01: Illustrates the process for deriving Planned Value (PV) to the Report Period 
and through to the planned project completion. 
 
 
 
 
 
 
 
 
Figure 1-02: Illustrates 
the calculation process for 
deriving the Planned 
Value (PV) for a task that 
is partially planned for 
completion. 
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Earned Value (EV) Metric 
 
• The calculation for Earned Value (EV) uses The Current Schedule Actual and Forecast Start and 

Finish Date schedule elements.  
 

• Earned Value (EV) is the cumulative value of work actually accomplished at the end of each 
report period.  
 

• Tasks completed before the report period have a 100% Physical Completion with their EV equal to 
task BAC.  
 

• For a Partially completed 
task, the EV is  
calculated as a Percent of 
the task BAC.  
EV =%C x BAC . 
 

• The %C used can be 
either based on the task 
elapsed days of the 
expected total forecast 
task duration or 
alternatively based on 
the assessment of 
physical measure of the 
work completed.  
 

• The Physical Measure is  
preferred where the 
Ph%C is based on the 
measure of the quantity 
of material placed as a 
percentage of the 
forecast total quantity. 
 

• At the project completion 
the EV = BAC.  

 
Figure 1-03: Illustrates the process for deriving Earned Value (EV) to the Report Period and 
through to the planned project completion. 
 
• The derivation of the 

Phy%C completion  is 
described in the following 
section “CALCULATION 
AND USE OF PHYSICAL 
PERCENTAGE COMPLETE 
IN THE TREATMENT OF 
EARNED VALUE” 
 

Figure 1-04: Illustrates 
the calculation process for 
deriving the Earned Value 
(EV) for a task that is 
partially completed. 
 
• Also illustrated in Figure 1-04 is the difference between the Planned Value (PV) and Earned Value 

(EV), where both the PV and EV utilises the BAC.  PV utilizes the Baseline dates whilst EV utilizes 
the Actual and Forecast/Scheduled dates to completion. 

 

• The difference between the Earned Value (EV) and the Planned Value (PV) is referred to as the 
Schedule Variance (SV) this shall be defined later in this chapter. 
 

• Clearly EV and PV are defined by their utilization of the Budget At Completion (BAC) also referred 
to as the Control Baseline Budget. The next metric looks to the spend. 
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Estimate At Completion (EAC) and the Actual Cost (AC) Metric 
 

• The calculation for the Actual Cost (AC) uses the Current Schedule Actual and Forecast Start and 
Finish Date schedule elements.  
 

• Estimate At Completion (EAC) is the sum of  the expected total cost of a schedule task, a work 
breakdown structure (WBS) component or the project when the defined scope of work will be 
completed.  
 

• The EAC may be calculated based on performance to date or estimated by the project team based 
on other factors. 
 

• The EAC is also described 
as the committed cost or 
estimated actual cost to 
complete the task. 
   

• Actual Cost (AC) is the 
cumulative actual cost of 
each and partially 
completed task  to the 
report period.  AC = ∑ AC 
 

• The Estimate To 
Completion (ETC) is the 
sum of the forecast 
remaining cost for each 
remaining tasks to 
completion. 
 

• Estimate At Completion 
(EAC) is the sum of the 
Actual Cost (AC) and the 
Estimate To Completion 
(ETC). 
 

• At the beginning of the 
project, the EAC should 
equal the BAC.   
 

• As works progresses it is 
highly unlikely that EAC 
equals the BAC. 

 
Figure 1-05: Illustrates the process for deriving Actual Cost (AC) to the Report Period and 
Estimate To Completion through to the forecast project completion. 
 
 
• Note the Physical 

%Completion (Ph%C) 
could be based on the 
schedule of rates 
quantity placed as a 
proportion of the total 
estimated quantity.  

 
 
 
 
 
 
 
 
Figure 1-06: Illustrates the calculation process for deriving the Actual Cost  (AC) for a task 
that is partially completed and the Remaining Work Estimate To Completion (ETC). 
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CALCULATION AND USE OF PHYSICAL PERCENTAGE COMPLETE IN THE 
TREATMENT OF EARNED VALUE 
 

Task Based Fixed Cost and Units of Rates 
 
• For Fixed Cost Item the Physical Percentage Complete is a subjective valuation of the 

Actual Cost and the Remaining Estimated Cost To Completion for actual and the work 
remaining. The percent complete for the task in %C = AC/ (AC + ETC) 

 

• For a Schedule of Rates Cost Item the Percentage Completion is Deterministic as it can 
be measured.  Actual Cost (AC) = Quantity of material measured in place multiplied by 
the Contract Cost Rate per unit of measure. The Estimate To Completion (ETC) = the 
same Cost Rate multiplied by the remaining Quantity to be placed. The Percent Complete 
(Phy%C) then calculated by either using cost based on unit rates where Phy%C = 
AC/(AC + ETC) or AQ/(AQ + ETCQ) as a percentage. When working with Units of Work 
use Actual Hours and Estimate to Completion Hours as a substitute for the units of 
material usage. 
 

• The Described %C 
are then used for 
determining the 
Earned Value based 
on the Budget At 
Completion (BAC). 

 
Figure 1-07: Illustrates 
the calculation process 
for deriving the 
Physical Percent 
Complete for the 
Calculation of Earned 
Value using units of 
Material Placement. 
 
 
The Following Makes reference How Actuals are Treated in EVEngine Project Control 
Products. 

 
 

• For EVEngine Standard, the user collects the actuals, determine the remaining work to 
completion for each task then calculates the %C as described under the Task Based 
Fixed Cost and Units of Rates Section. This %C is then used and posted against each 
task or resource based task to calculate both the Earned Value (EV) and Actual Cost 
(AC) as use to calculate metrics, indicators and predictors. 

 

• Upgrading to EVEngine Premium allows in addition to the Standard described 
methodology, to import Actuals maintained in a Job Cost Accounting system by Control 
account (CA) with the remaining cost of work to completion (ETC) calculated either from 
imported planning software data or maintained within EVEngine. 
 

• Upgrading to EVEngine Project Control allows in addition to the Standard and 
Premium described methodology, to maintain Actuals and Estimates To Complete for 
Tasks and Resource Based Tasks within the Project Control Sheet. This process then 
substantiates the calculation of the Earned Value based on measured metrics for Units of 
Work and Material Usage and their assigned cost rates. The same  methodology then 
automates the valuation  of  payments due to suppliers and contractors between report 
periods.  

 

• Having understood the derivation of the Metrics, we combine the PV, EV, AC, ETC and 
look to how we can use this data to report project performance.   
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COMBINING THE PV, EV AND AC METRICS 
The following graph illustrates the combined S-Curve and Histogram for the PV, EV, AC, 
ETC, BAC and EAC metrics.  

 
Figure 1-08: Illustrates the combined Metrics Graph for EV, PV, AC and ETC to Completion 
for each report period to the Status/Data date and then to completion where EV = BAC and  
AC = EAC..  

EARNED VALUE INDICATORS AND PREDICTORS  
 

The following, Earned Value Performance Measurement Summary Report, tables all 
key project performance Metrics, Indicators and Predictors used to undertake Earned 
Value based performance measurement. 

 
Figure 1-09: Illustrates the Earned Value Period(Quarterly) Metrics, Indicators and 
Predictors. The data in this table is the basis of all Earned Value Graphs and Reports. 
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INTERPRETATION OF EARNED VALUE  INDICATORS  
Use the following triangle to help understand the data source for the derivation of indicators.  
 

 

Figure 1-10: Illustrates the Metrics and Indicator Triangle designed to help understand the 
derivation of the Indicators and the Predictors.   
 
The following describes how the metrics are used to derive variance indicators used to 
interpret project performance: 
 
COST VARIANCE (CV) – determines the cost amount each task and project overspends or 
under-spends its allocated budget. 
 

CV = EV – AC 
If CV =>$0.00 This is interpreted as either breaking even or making a cost saving. 
If CV <$0.00 This is interpreted as overspending. 

 

SCHEDULE VARIANCE (SV) - determines the cost amount each task and project is behind 
or ahead of the baseline (Contract) plan.   
 

SV = EV – PV 
If SV =>$0.00 This is interpreted as either on schedule or ahead of schedule. 
If SV <$0.00 This is interpreted as behind schedule. 

 
On completion of the project SV will always equal zero.   
 

SPENDING VARIANCE (SPV) - determines the shortfall or surplus of funds available to 
the project where funding is provided strictly in accordance with the PV. 
 

SPV = PV – AC 
If SPV >$0.00 This is interpreted as having a surplus of funds available to meet 

actual/accrued costs. 
If SV <$0.00 This is interpreted as having a shortage of funds to sustain the project. 

 

On completion of the project, the SPV = VAC. 
 

SCHEDULE CONVERGENCE  (SC) – determines the schedule convergence trend by Report 
Period (RP) to the Baseline. 
 

SC= SV/PV{RP} 
If SC is < 0 trending to 0, it is unlikely that the baseline finish date will be met. 
If SC is >0 and trending down to 0, it is likely that the baseline schedule shall be met. 

$PV 
(Scheduled Dollars) 

$AC 
(Spent Dollars) 

Cost Performance Index 
(CPI) 

CPI = EV/AC 

Schedule Performance Index 
(SPI) 

SPI = EV/PV 

Spending Rate Index (SRR) 
SRI = PV / AC 

Cost Variance (CV) 
CV = EV-AC 

Schedule Variance (SV) 
SV = EV - PV 

$EV 
(Achieved Dollars) 

Spending Variance 
SPV = PV - AC 
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INTERPRETATION OF EARNED VALUE  INDEX BASED INDICATORS  
The following describes how the metrics are used to derive indices used to interpret project 
performance: 
 

COST PERFORMANCE INDEX (CPI) - used to measure cost performance at the project, 
control account and task outline level.   
 

CPI = EV/AC 
If CPI is < 1 Spending for the work completed is greater than the allocated budget 

indicating overspending. 
If CPI is > 1 Spending is less than the allocated budget indicating a cost saving. 

 
SCHEDULE PERFORMANCE INDEX (SPI) - used to assess schedule performance at the 
project, control account and task outline level.  On completion of the project, the SPI = 1 
 

SPI = EV/PV 
If SPI is < 1 Project is behind the scheduled baseline completion and will be delivered 

late. 
If SPI is > 1 Project is ahead of the scheduled baseline and will be delivered early. 

 

 
SPENDING RATE INDEX (SRI) - used to assess the availability of funding to a project 
where funds are released in accordance with the PV - Planned Value.  The SRI - Spending 
Rate Index should not be used as an alternative to the CPI to assess cost performance.  

SRI = PV/AC 
If SRI is < 1 Spending is outpacing that allocated by the Planned Value, indicates a 

shortage of funds to sustain the project. 
If SRI is > 1 Spending is occurring within the allocated by the Planned Value, indicates 

sufficient funds are available to sustain the current work. 
 
The SRI gives a simplistic view of cost performance, can be misleading and should be used 
with caution and only in conjunction with the CPI and SPI to assess and trend project 
performance.  It is possible to have a SRI > 1.0, implying good cost performance with both 
the CPI and SPI < 1.0, stating poor cost and schedule performance. 
 
The SRI in conjunction with SPV are the traditional accounting metrics for project 
performance measurement and can overstate or understate project performance. Using 
these metrics alone does not recognize, until the later part of a project, that there may be a 
cost and schedule overrun, by then corrective action may be too late.  
 
TO COMPLETE PERFORMANCE INDEX, TCPI (BAC) - indicates how well the project or 
project element needs to perform in comparison with the baseline plan from the report 
period to completion in order to achieve the current (BAC) Budget At Completion.  
 

TCPI (BAC) = (BAC-EV)/(BAC-AC) 
If TCPI is < 1 It is likely that the BAC - Budget At Completion could be achieved during 

the remaining work periods to completion. 
If TCPI is > 1 It is unlikely that the BAC - Budget At Completion could be achieved 

during the remaining work periods to completion. Indicator of an 
unfavourable cost performance in the future. Performance needs to be 
better than planned. 

 

TO COMPLETE PERFORMANCE INDEX, TCPI (EAC) - indicates how well the project or 
project element needs to perform in to achieve the current (EAC) Estimate At Completion. 
Good practice is to re-examine the remaining work and re-estimate the Estimate to 
Completion. 
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TCPI (EAC) = (BAC-EV)/(EAC-AC) 
If TCPI is < 1 It is likely that the EAC could be achieved during the remaining work 

periods. 
If TCPI is > 1 It is unlikely that the EAC could be achieved during the remaining 

work periods to completion. Indicator of an unfavourable cost 
performance in the future. Performance needs to be better than 
planned 

INTERPRETATION OF INDEPENDENT ESTIMATES  
The Independent Estimate At Completion (IEAC) is a predictor that uses past 
performance as an indicator to calculate how that might affect performance for the 
remaining work. Each IEAC uses the AC to the Status Date then uses the Remaining Value 
to be earned after the Status Date adjusted by the applicable Index.  EVENGINE supports 
the following predictors:  
 

IEAC (1)  = AC+(BAC-EV)/CPI 
IEAC1 is used where it is assumed the remaining future cost performance shall be 
influenced by entirely by cost performance of the past. 

 
IEAC (2)  = AC+(BAC-EV)/(0.8*CPI+0.2*SPI) 

IEAC2 is used where it is assumed the remaining future cost is influenced by 80% of 
the past cost and 20% past schedule performance. 

 
IEAC (3) = AC+(BAC-EV)/( Average 3x CPI) 

IEAC3 is used where the remaining future cost is influenced by the average of the 
past three report periods. 

 
IEAC (4) = AC+(BAC-EV)/(CPI*SPI) 

IEAC4 is used where the remaining future cost is influenced by past cost and schedule 
performance. 

 
IEAC5 = AC + (BAC - EV)/SPI 

IEAC5 is used where the remaining future cost is influenced  by the past schedule 
performance. 

 
IEAC6 = AC + (BAC - EV)/(Average 3 X SPI) 

IEAC6 used where the remaining future cost is influenced by the average schedule 
performance over the past three report periods. 

 
MEAC = AC+BAC-EV 

MEAC is used where it is expected that the remaining future cost is equal the 
remaining value of work to be earned.  

OTHER EARNED VALUE  BASED METRICS AND INDICATORS 
The following indicators are normalized to their percentage values for comparison and 
reporting purposes. 
 
• %COMP (BAC) – Percent Complete of Plan (EV/BAC)*100  
• %SPENT (EAC) – Percent Spent of Estimate At Completion (AC/EAC)*100 
• SV% - Schedule Variance Percent (SV/PV)*100 
• CV% - Cost Variance Percent (CV/EV)*100 
• SPV – Spending Variance Percent (SPV/PV)*100 
• VAC% - Variance At Completion Percent (VAC/BAC) 
• PV% - Planned Value Percent (PV/BAC)*100 
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CHAPTER 2 FINANCIAL PERFORMANCE BASICS 

OVERVIEW 
This chapter covers Earned Value based Financial (Commercial) Performance Metrics and 
Indicators, outside of the PMBOK definitions, supported by EVEngine and used to analyze 
and forecast profit and loss. 

FINANCIAL BASED METRICS 
These include: 
 

• Sell Price/Revenue is not EVM mandated but makes commercial sense together 
with BAC and EAC to track and trend the project’s Profit or Loss. 

 

• Sell Price/Revenue (SP) is the revenue for the project and its tasks charged by the 
contracting agency.  
 

• EVEngine Project 
Control software treats  
Sell Price/Revenue the 
same way as PV and 
EV. 
 

• Planned Sell (PSP) is 
the cumulative 
Revenue for work 
planned to be 
completed at the end 
of each report period.  
 

• Earned Sell/Revenue 
(ESP) is the 
cumulative Revenue 
for work actually 
completed to the end 
of each report period.  
 

 

• At completion the PSP 
and ESP equal the SP. 

 

Figure 2-01: Illustrates 
the combined PSP and ESP 
S-Curve and histogram.  
 
 
• The ESP calculation 

uses the EV% used to 
calculate the EV. 

 
Figure 2-02: the 
calculation process for 
deriving the Planned Sell 
Price(PSP) and the Earned 
Sell Price (ESP) for a 
partially completed and 
the Remaining Work To 
Completion. 
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FINANCIAL INDICATORS  
The table below lists the key project performance Metrics and Indicators generated by 
EVEngine to undertake financial performance measurement and is generally in line with 
accounting practice. 
 

 

Figure 2-03: Illustrates the Financial/Commercial Period(Quarterly) Metrics and Indicators. 

INTERPRETATION OF FINANCIAL INDICATORS  
Use the following triangle to help understand the data source for the financial derivation of 
indicators.   These Indicators combine Financial Metrics with Earned Value Metrics to extend 
conventional Earned Value Methodology to financial management and control.    
 

 
Figure 2-02: Illustrates the Financial Metrics and Indicator Triangle designed to help 
understand the derivation of the Financial Indicators..   
 
PROFIT (P) - defined as the revenue remaining at the end of each report period after the 
deduction of all expenditure at each report period.  At completion P = SP – EAC. 
 

P = ESP – AC 
If P > $0 Then for the Project there is a profit to be made. 
If P < $0 Then the Project is making a loss. 

 
PLANNED PROFIT (PP) 
 

PP = PSP – EV 
PP is defined as the expected profit at the end of each report period where there is no 
variation in expenditure. At completion of the PP = SP - BAC. 
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PROFIT VARIANCE (Pvar) - defined as the difference between the Profit and the  Planned 
Profit. The difference in turn equals the Cost Variance. PVar = CV  

 

 
PROFIT PERFORMANCE INDEX (PPI)   - defined as the rate at which profit is 
accrued over the project.  
 

  

Using profit analysis allows the contractor to schedule the progressively take profit during 
project execution without creating a negative cash position.  Progressively taking profit can 
be used to pay investors dividend instalments, used to finance other projects or banked to 
earn interest. Understanding the cash position of the project can significantly influence the 
way the project is priced and financed.  
 
SELL PRICE SCHEDULE PERFORMANCE INDEX (SPSPI) - used to assess schedule 
performance at the report period. This index is very similar to the SPI using the SP instead 
of the BAC.  
 

OTHER FINANCIAL BASED METRICS AND INDICATORS 
The following indicators are normalized to their percentage values for comparison and 
reporting purposes. 
 
• PVAC% - Profit Variance At Completion Percent (PVAC/PPAC)*100 

 

• PSP% - Planned Sell Price Percent (PSP/SP)*100 
 

• ESP% - Earned Sell Price Percent (ESP/SP)*100 
 

• PPAC% - Planned Profit At Completion Percent (PPAC/BAC)*100 
 

• PAC% - Profit At Completion Percent (PAC/BAC)*100 
 

• SPSV% - Sell Price Schedule Variance Percent (SPSV/PSP)*100 
 

• PP% - Planned Profit Percent (PP/EV)*100 
 

• P% - Profit Percent (P/AC)*100 
 

• PVar% - Profit Variance Percent   (PVar/PP)*100 
 
  

PVar = P – PP 
If PVar >$0 The project is making a profit greater than that planned. 
If PVar < $0 The project profit is being eroded away, when P = 0 then the project goes 

into a real loss. 

PPI = ESP/AC 
If PPI >1 The project is making a profit. Best Result. 
If PPI < 1 The project profit is full eroded away indicating a project loss. 

SPSPI = ESP/PSP 
If SPSPI >1 The project is ahead of the work value scheduled. Best Result. 
If SPSPI < 1 The project is behind the work value scheduled. 
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CHAPTER 3 EARNED SCHEDULE BASICS 

OVERVIEW 
This chapter covers Theory and Practice of Earned schedule, defines the Metrics, Indicators 
and their interpretation.  

EARNED SCHEDULE METRICS  
 

Earned Schedule looks to measuring and tracking performance project performance through 
a combination of Cost with corresponding Schedule Time Scaled metrics. The methodology 
gives a better representation and visualization of the Schedule Variance SV(t) and the 
Schedule Performance SPI (t) index with respect to performance. 
 

The following defines the Earned Schedule Metrics: 

 
Figure 3-01: Illustrates the ordinates to help understand the Earned Schedule..    
 
 

• Earned Schedule (ES) is the elapsed time from the start of the project to the Planned 
Value (PVcum) corresponding to the report period Earned Value (EVcum). 
 

• The Actual Time (AT) is the elapsed time from the start of the project to the Earned 
Value (EVcum) Report Period.   

 

• Planned Duration (PD) is the elapsed time from the planned start of the project to the 
planned project completion in elapsed/calendar days. 
 

• Estimated Duration (ED) is the elapsed time from the scheduled start of the project to 
the currently scheduled project completion in elapsed/calendar days. 
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EARNED SCHEDULE INDICATORS AND PREDICTORS 
The following table lists the key project performance Metrics, Indicators and Predictors 
generated by EVEngine and used to predict the project completion date and cost. 

 
Figure 3-02: Illustrates the Earned Schedule Metrics, Indicators and Predictors. 

INTERPRETATION OF EARNED SCHEDULE INDICATORS AND PREDICTORS 
The following describes how the derive indicators are used to interpret project performance: 
 

EARNED SCHEDULE BASED SCHEDULE VARIANCE (SV(t)) - determines the amount of 
time in elapsed days the project/selected work package is behind or ahead of the baseline 
(Contract) plan in elapsed/calendar days.  
 

SV(t) = ES – AT 
If SV(t) =>0 Days This is interpreted as either on schedule or ahead of schedule. 
If SV(t) < 0 Days This is interpreted as behind schedule. 

 
EARNED SCHEDULE BASED SCHEDULE VARIANCE SV(t)% - determines the amount of 
time in percentage relative to ES that project/selected work package is behind or ahead of 
the baseline (Contract) plan. SV(t)% can be used as a substitute to SV in the Bull’s Eye Cost 
Schedule Performance Chart  giving a more realistic view of performance. 
 

SV(t)% = (ES – AT)/ES 
If SV(t)% =>0  This is interpreted as either on schedule or ahead of schedule. 
If SV(t)% < 0  This is interpreted as behind schedule. 

 
• Substituting SV(t)% For 

(SV)%, indicates the true 
schedule variance of the 
project as the percenatges 
are time ordinate based 
and do not necessarily 
converge to Zero% at 
Completion when the  
PV = EV = BAC. 

 
Figure 3-03: The chart 
illustrates the substitution 
effect on the traditional SV% 
Versus CV% using the 
SV(t)% in the Bull’s Eye 
Chart. 
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EARNED SCHEDULE BASED SCHEDULE PERFORMANCE INDEX (SPI(t)) - used to 
assess schedule performance at the project, control account and task outline level using 
elapsed units of time in lieu of cost.   
 

SPI (t) = ES/AT 
If SPI (t) is < 1 Project is behind the scheduled baseline completion and will be 

delivered late. 
If SPI (t) is > 1 Project is ahead of the scheduled baseline and will be delivered early. 

 

EARNED SCHEDULE BASED TO COMPLETE PERFORMANCE INDEX, TSPI (PD) -
indicates how well the project or project element needs to perform in comparison with the 
baseline plan from the report period to completion in order to achieve the current Baseline 
Completion date.  
 

TSPI (PD) = (PD-ES)/(PD-AT) 
If TSPI(PD) (is < 1 It is likely that the Baseline Completion date could be achieved 

during the remaining work periods to completion. 
If TSPI(PD) is > 1 It is unlikely that the Baseline Completion date could be achieved 

during the remaining work periods to completion. This is an 
Indicator of an unfavourable schedule performance in the future. 
Performance needs to be better than currently scheduled. 

 

EARNED SCHEDULE BASED TO COMPLETE PERFORMANCE INDEX, TSPI(ED) - 
The TSPI (ED) indicates how well the project or project element needs to perform to achieve 
the current scheduled completion date. Good practice is to re-examine the remaining work 
and re-estimate the time to completion. 
 

TSPI (ED) = (PD-ES)/(ED-AT) 
If TSPI(ED) is < 1 It is likely that the scheduled completion date could be achieved 

during the remaining work periods. 
If TSPI(ED) is > 1 It is unlikely that the scheduled completion date could be achieved 

during the remaining work periods to completion. This is an 
Indicator of an unfavourable schedule performance in the future. 
Performance needs to be better than presently scheduled. 

INTERPRETATION OF EARNED SCHEDULE PREDICTORS  
The following lists and defines the Earned Schedule based Independent Estimate At 
Completion (IEAC (t)) predictors used to evaluate the project schedule and financial 
performance.  EVEngine supports the following predictors:  
 

IEAC1(t)(Date)(E)= AT + (PD - ES)/SPI(t) 
IEAC1(t)(Date)(E) is used where it is assumed the project will be completed within the 
remaining planned duration adjusted for schedule performance of the past. 

 
IEAC1 (t) = AC + (BAC - EV)/ SPI(t) 

IEAC1 (t) is used where it is assumed the future remaining cost is entirely based the 
earned schedule performance of the past. 

 
IEAC2 (t) = AC + (BAC - EV )/ (0.8 CPI + 0.2 SPI(t)) 

IEAC2 (t) is used where it is assumed the remaining future cost is influenced by 80% of 
the past cost and 20% past earned schedule performance. 

 
IEAC3 (t) = AC + (BAC - EV)/ (Average 3 X SPI (t)) 

IEAC3 (t) is used where the remaining future cost is influenced by the average earned 
schedule performance over the past three report periods. 
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IEAC4 (t) = AC + (BAC - EV)/ (CPI * SPI(t)) 
IEAC4 (t) is used where the remaining future cost is influenced by the past cost 
performance and earned schedule performance. 

 
• Using Earned Schedule base IEAC’s gives a more realistic and consistent prediction to 

the expected costs at completion where the schedule variance is the predominant 
contributing factor  in increasing the cost due to schedule delay.    

THE EARNED SCHEDULE p FACTOR  
 

The p – factor  is defined as the Earned Schedule Indicator for identifying those tasks that 
are working out of sequence earning value with the possibility of rework.  
 
For EVEngine the p – factor  can be 
calculated for units of Cost, Work and 
Material usage and can be selected for 
the report period, as a selectable field, 
from the Cost Management Report 
(CMR).  
 

P-Factor Analysis is used in combination 
with Task groupings to help isolate out 
out-off sequence work. Groupings used for this purpose include Project Control Accounts 
(CA) or Project Areas.  
 
Figure 3-04: Illustrates the p-factor result table by control account and the project. 
 
 

P - factor 
If p is < 1 
 
 
 
 

It is likely that some out of sequence work may be the subject of 
rework.  
 

Likely causes – Opportunistic out of sequence work used to balance 
trade based resources. 
 

Earn Value to maintain Planned Value (Could be subject to rework). 
 

Execution plan revised. When P < 0.9 it might be prudent to re-
baseline the project by Variation Change. 
 

 
p = 1 
 

If work on track, ahead or behind schedule, provided the work is in 
sequence with the baseline logic p will always equal 1.   

 
• For a detailed understanding of Earned Schedule refer to Walt Lipke’s book “Earned 

Schedule An extension to Earned Value Management for  managing schedule 
performance” (ISBN 978-0-557-17738-7).   
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CHAPTER 4 COST BASED ANALYTICS 

OVERVIEW 
This chapter contains examples of combined Indicators and Predictors and their 
interpretation. The chapter references the defined Indicators and predictors in Chapter 3. 

COMBINED PERFORMANCE INDICATORS INTERPRETATION  
The Schedule and Cost Performance Indices can be used to assess performance at WBS, 
OBS, CA and Resource levels for the project report period. It is possible the following 
combination results could occur: 
  

SPI –Schedule Performance Index And CPI – Cost Performance Index Combined 
Interpretation 

SPI >1, CPI >1 
SPI(t) >1 

This project is ahead of schedule and under spent. Best Result. 

SPI >1, CPI <1 
SPI(t)>1 

This project is ahead of schedule but overspent.  Money may have been 
spent to ensure the project is ahead of schedule. 

SPI <1, CPI >1 
SPI(t)<1 

This project is behind schedule and under spent.  Money saved may 
have to be spent later to ensure the project finishes on time as cost 
penalties may apply. Cost savings at the expense of schedule. 

SPI <1, CPI <1 
SPI(t)<1 

The worst result - This project is both behind schedule and overspent.  
The poor performance may result in a substantial revenue loss unless a 
re-plan is initiated to recover schedule and cost. 

If SRI is > 1 Spending is occurring within that allocated by the Planned Value, 
indicates sufficient funds are available to sustain the current work. This 
could indicate the project being late and also overspent but not 
sufficient to tip the SRI to <1, SPI(t)<1, CPI <1 alternatively the project 
has a CPI >1, SPI(t)>1 with a CPI that will not tip the SRI <1.  

If SRI is < 1 Spending is occurring at a rate faster than that allocated by the Planned 
Value. This could indicate overspending for the work completed verified 
by a CPI <1 or alternatively work is well ahead of schedule and below 
budget as would be indicated by a CPI >1 and a SPI(t)>1.  

 

• This table shows that Indicators for both schedule and cost should NOT be read in 
isolation. 

USING THE INDICES TO INITIATE CORRECTIVE ACTION 
Use the Schedule and Cost Performance Indices to identify both good and poor performing 
project tasks, then, analyse for causation. 
 

Poor performing tasks could be attributed to: 
 

• Accuracy of the estimate. Incorrect mix of resources. 
 

• Change in the Scope of Work without adjustment to the BAC. 
 

• Disruption due to supply of material & equipment, weather, industrial action etc. 
 

• Poor accounting or progress reporting system. 
 

• Poor supervision and trade coordination.  
 

Good performing tasks could be attributed to: 
  

• Too high allowances for budgeted assigned resources and costs. 
 

• Good performance of resource mix. 
 

• Good level of supervision and trade coordination. 



CHAPTER 4: COST BASED ANALYTICS 
  
 

© Supertech Project Management Pty. Ltd. 1998-2014 Page 24 
 

INDICATORS AND PREDICTORS FOR EXECUTIVE REPORTING  
It is possible that the Executive or Control Account manager could become overloaded with 
EVPM data available for decision making and reporting. The following lists selected EVPM 
metrics and indicators which are key in determining the project’s health. 

USING VARIANCE INDICATORS 
• SV - Schedule Variance details the value of work behind program for the report period. 

 

• SV (t) Earned Schedule Variance details the number of calendar days the schedule is 
behind that planned. 
 

• CV - Cost Variance details the cost over or under the budget for the work completed to 
the report period. A positive cost variance adds to the profit, a negative one reduces the 
profit. 
 

• PP - Planned Profit details the profit planned to the report period. 
 

• P - Profit details the actual profit or loss to the report period.  

USING INDICES 
• SPI (t) – Earned Value Schedule Performance Index indicates the rate at which the 

project is ahead or behind that planned. 
 

• CPI - Cost Performance Index indicates the rate at which the project is under-
spending or overspending against that earned. 
 

• PPI - Profit Performance Index indicates rate at which the profit is being maintained 
or trending towards a project loss. 

USING ESTIMATES TO COMPLETION 
 

• BAC - Budget At Completion indicates the budget for the project at completion. 
 

• EAC - Estimate At Completion indicates the cost at completion based on the cost of 
work completed to the report period and that required to complete the project. 
 

• IEAC4 (t) - Independent Estimate At Completion determines, based on the SPI(t) 
and CPI weighting, the expected the cost to completion at the report period. 
 

• All IEAC’s including the MEAC use the AC to the Status/Data date.  Where both the SPI 
and CPI<1 using IEAC4 will estimate the worst case scenario.  Where there are three 
consecutive report periods CPI’s available, the IEAC3 gives a reasonable deterministic 
result. On completion, the estimates converge to the last period AC which equals the 
final EAC.   
 

• It is recommended that, at each report period, the schedule, cost and material usage  
units are reforecast for at least three report periods in advance, then for reporting 
purposes select the appropriate IEAC, consider using a predictor two report periods into 
the future.  
 

• Exercise Caution when using  the IEAC, as performance for the remaining work may 
not be based on work just completed.  Industrial Engineering projects for example go 
through different stages of execution and may experience, poor performance for civil 
works, that may delay follow-on structural, mechanical, piping, electrical and 
instrumentation works. The follow-on works could complete on or before time and on or 
under budget. Therefore, past indicators may not be applicable out in the future.  Care 
should therefore be exercised when applying predictors to the whole of the project. 

   

• EVEngine facilitates predictor analysis by Project, by Control Account (CA), by 
Organizational Breakdown Structure (OBS) and by Trade based Resource. It is 
recommended to take the results described be selectively used to predict time delays. 
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SUCCESSFUL EVPM REPORTING 
Successful EVPM reporting can be made at any time during the project’s life cycle provided 
project and task data’s currency is maintained. 
 
• Update of the project plan daily to record task actual start and finish dates. This 

eliminates the need to fabricate data and records and auditable historical record in the 
event of extension of time claims. 
 

• Make changes to remaining planned task durations, execution logic and units of cost, 
work and material usage commitments as they become known.  
 

• At the end of each report period record by task and/or Control Account (CA) the spent 
effort by units of cost, work, and material usage. 
 

• For partially completed tasks record the remaining forecast units of cost, work, and 
material usage. 
 

• When actual data is sourced form a Job Cost Accounting System ensure synchronization 
with the financial report period. 

 
The described process ensures the project schedule and the Earned Value tracking system 
remains current to model and forecast metrics, indicators and predictors to completion. 
 
• Using EVPM reporting and analysis then facilitates the identification of problem areas 

before they become reality to give the project manager a chance to take corrective 
action before it is too late. 

 

EXAMPLES OF GRAPHICAL INTERPRETATION OF INDICATORS  
The following selected examples present a series of indicators and their interpretation with 
respect to cost performance reporting. 

GRAPHING FINANCIAL PERFORMANCE FOR PROFIT 
 

• This EVEngine graph and accompanying spreadsheet report (Not Shown) is a good 
profit based cost variance indicator for management to assess the health and trend of 
any project. 
 

• PP > $0 indicates the planned profit growing steadily to completion of the project. 
 

• P < $0 indicates real 
profit, less than that 
expected by the PP. 
This is due to a 
significant budget 
overspend illustrated 
by the negative cost 
variance CV over the 
project.  

 

• PVar <0 indicates a 
reduction in profit to 
the status/data date 
and a downwards 
trend to completion 
eroding the planned 
profit.  
 
 

Figure 4-01: Illustrates the Financial Profit Indicators. 
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GRAPHING FINANCIAL INDICES  
 

• This EVEngine graph and accompanying spreadsheet report (Not Shown) is a good 
generic profit based cost performance indicator for management to assess the health 
and trend of any project. 
 

• PPI < 1 indicates at 
status report period a 
marginal loss with a 
marginal profit at 
completion. 
 

• SPSPI < 1 indicates 
the project behind 
schedule for the 
duration of the project 
with no recovery in 
sight. Using the 
Earned Schedule 
Performance Index, 
SPI(t), gives a better 
visualization of the 
schedule performance 
and trend to 
completion.  

 
Figure 4-02: Illustrates the Financial Profit Indices. 

INTERPRETATION OF PERFORMANCE VARIANCE INDICATORS 
 

• This EVEngine graph and accompanying spreadsheet report (Not Shown) is a good 
example of the combined Earned Value and Earned Schedule performance indicators for 
management to measure and trend the health of any project. 
 

• SV < $0 indicating the project is behind schedule, with no later schedule recovery. The 
variance curve remains negative to completion of the project. The trend to zero cost 
variance is due to EV and PV = BAC at completion. 
 

• CV <$0 indicating and overspend for the work completed, with no cost recovery at 
completion.  
 

• SPV >$0 indicates for 
the work completed 
sufficient funds are 
available to cover 
costs through to two 
thirds of the project 
timeline, then there 
are no more funds. 
The spending rate is 
less than that planned 
until the later part of 
the project where the 
trend is to for an 
overspend equal to the 
CV. 
 
 

Figure 4-03: Illustrates the Earned Value and Earned Schedule Variance Indicators.    
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• SV(t) <0 Days indicates the schedule is behind that planned with a late recovery 
insufficient to recover the planned completion. This graph illustrates that using the 
Earned Schedule Variance in units of elapsed days is a better indicator for management 
to understand than using the traditional Earned Value Schedule Variance (SV) Indicator.   

 

• The data presented confirms that at the status date, for the work completed, the project 
is late and overspent.      

 

• This example clearly illustrates how using traditional accounting practice based variance 
illustrated by the Spending Variance (SPV) can alone provide misleading information 
with respect to project spending and schedule. Using CV is the better indicator for cost 
performance.  
 

• The example also illustrates using Earned Schedule Variance, SV(t) as the better 
indicator than using the Schedule Variance (SV) for schedule slippage, recovery and 
acceleration.   

INTERPRETATION OF PERFORMANCE INDICES 
 
• This EVEngine graph and accompanying spreadsheet report (Not Shown) is a good 

example of the generic combined Earned Value and Earned schedule approach for 
management to measure and trend the health of any project. 
 

• SPI <1 indicates the 
project is behind 
schedule with no later 
schedule recovery. 
The index remains 
below one to 
completion of the 
project. The trend to 
one is due to EV and 
PV = BAC at 
completion. 

 

• SPI (t) < 1 indicates 
the project us behind 
schedule with a trend 
to a partial recovery 
at completion.  
 

Figure 4-04: Illustrates the Earned Value and Earned Schedule Index Indicators. 
 

• CPI <1 indicates an overspend to completion of the project with marginal but not full 
cost recovery.  

 

• SRI >1  indicates a spending rate less than that planned until the later part of the 
project where the trend is an overspend at completion.  Note that at completion the SRI 
equals the CPI. 

 

• This example clearly illustrates how using traditional accounting practice based Spending 
Rate Index (SRI) can provide misleading information with respect to project spending.  
 

• Using Cost Performance Index (CPI) is the better indicator for cost performance.  
 

The example also illustrates that using the SPI (t) is a better indicator of schedule 
slippage, recovery or acceleration than the SPI.   
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INTERPRETATION OF  COST AND SCHEDULE PERFORMANCE INDICES 
• This EVEngine graph and accompanying spreadsheet report (Not Shown) is a good 

example of the generic approach for management to deterministically measure and 
trend the confidence they should have in holding the Budget at Completion (BAC) and 
the Estimate At Completion (EAC) currently held within the project. 

 

• TCPI(BAC) >1 indicates a requirement to perform better than planned with it being 
unlikely that the BAC will be met. 
 

• TCPI(EAC) < 1 indicates it is likely that the current EAC could be achieved. 
 

• TSPI (PD)>1 
indicates it is unlikely 
that the Baseline 
Completion date could 
be achieved during the 
remaining work 
periods to completion. 
 

• TSPI (ED)<1 
indicates that it is 
likely that the 
scheduled/forecast 
completion date could 
be achieved during the 
remaining work 
periods. 

 
 
 
Figure 4-05: Illustrates the To Complete Cost and Schedule Performance Indices. 
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CHAPTER 5 EXTENDING EVM TO UNITS OF WORK & MATERIAL USAGE 

OVERVIEW 
This chapter covers Theory and Practice of Earned Value can be extended t units of work 
and material usage. 

BASIS OF EXTENDED PERFORMANCE METRICS AND INDICATORS  
Governance documents referenced in Chapter 1 do not cover using Earned Value 
methodology for the purpose of tracking units of work and material usage. Cost tracking 
methodology is reliant on the tracking of defined deliverables and making a measured 
assessment as to their progress. This is the case for any Engineering, Procurement and 
Construction or Construction Management projects where deliverables are categorized as 
follows: 
 
• Engineering where progress maybe measured by the hours worked against those 

planned (Budgeted) to deliver an outcome such as a document or an approval milestone 
for example. There are criteria guidelines for this purpose where value is earned through 
a series of steps. 
 

• Procurement where progress maybe measured by a combination payments for 
completion of specific tasks such as provision of vendor documents, inspections and 
other hold points. These would be represented by earning value through a series of 
steps. Other items such as the production of volume items may be tied to a schedule of 
rates such as tons of steel fabricated, shipped and delivered to the customer. 
 

• Construction where progress maybe measured by the units erected in place in 
accordance with a schedule of rates for payment. These rates would be subject to the 
payment conditions which could be either based on 100% completion of specified 
elements or my measured units of work. This subject was covered in Chapter 1, section 
covering the Calculation and Use of Physical Percentage Completion in the Treatment of 
earned Value. 
 

• The application of a Cost Rate to either a Unit of Work or Unit of Material Usage applies a 
weighting factor based on the value of work.  
 

• Using Earned Value methodology based on units of work does not take account of the 
difference in pay rates between professional and trade based labour. It does however 
give a good indication of the level of effort expended on the project versus that planned. 
Using Resource based filters allows performance to be tracked by labour categories  
allowing for the principles and practice for cost to be applied for labour. 
 

• Using Earned Value methodology based on units of material usage can only be done on 
like commodities as any combined value could severely distort the outcome. A project 
might have 5,000 cubic meters of concrete to be placed and 500 tons of steel to be 
erected. The quantity difference and performance of one commodity could mask the poor 
performance of another.  Selecting specific critical commodities for tracking by period 
such as weekly and monthly allows actual placement rates to be compared against 
planned to determine and asses using variance indicators the contractors ability to meet 
schedule.  
 

• Using material usage also allows for determining any mix of material requirements for 
the purpose of Supply Chain Management. During the Pre-construction (Planning) Phase 
the data for selected commodities can be used to select suppliers with the capability to 
meet the required planned demand and to negotiate a competitive supply price based on 
forward planning. During the Construction (Delivery) Phase requirements can be 
continuously updated and any order for delivery adjusted in advance of demand ensuring 
sustained supply.  
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BASIS OF EXTENDED PERFORMANCE METRICS AND INDICATORS  
 

The following Table illustrates the Earned Value Performance Measurement Summary Report 
for Units of Work (Hrs). 

 

Figure 5-01: Illustrates the Earned Value Performance Summary Report for Units of Work. 
 

The following Table illustrates the Earned Schedule Performance Measurement Summary 
Report for Units of Work (Hrs). 

 

Figure 5-02: Illustrates the Earned Schedule Performance Summary Report for Units of 
Work. 
 

The following Table illustrates the Earned Value Performance Measurement Summary Report 
for Units of Material Usage (Quantity). 

 

Figure 5-03: Illustrates the Earned Value Performance Summary Report for Units of Material 
Usage. 



CHAPTER 5: EVM FOR UNITS WORK AND MATERIAL USAGE 

© Supertech Project Management Pty. Ltd. 1998-2014 Page 31 
 

The following Table illustrates the Earned Schedule Performance Measurement Summary 
Report for Units of Material Usage (Quantity). 
 

 
 

Figure 5-04: Illustrates the Earned Schedule  Performance Summary Report for Units of 
Material Usage. 
 

• EVEngine Project Control Software uses exactly the same Performance Criteria used for 
Earned Value for Units unit of Cost for Units of Work and Material Usage. The same 
analytics can therefore be applied to units of work and material usage. Care should be 
exercised for material usage as the units of measure can be substantially different.   

 

The Key Metrics common to Units of Cost, Work and Material Usage including Indicators are 
listed in the table below. 
  

Traditional Earned Value (Cost) Unit Of Work (in Hrs) Units of Material Usage (In Named Qty 
Units) 

BAC – Budget At Completion BAC – Budget At Completion Work BAC – Budget At Completion Quantity  
EAC – Estimate At Completion EAC – Estimate At Completion EAC – Estimate At Completion Quantity 
PV – Panned Value PV – Panned Value PV – Panned Value 
EV – Earned Value EV – Earned Value EV – Earned Value 
SV – Schedule Variance SV– Schedule Variance SV– Schedule Variance 
CV – Cost Variance WV – Cost Variance WV – Cost Variance 
SPI – Schedule Performance Index SPI – Schedule Performance Index SPI – Schedule Performance Index 
CPI – Cost Performance index WPI – Cost Performance index WPI – Cost Performance index 

 

• It is therefore possible based on comparison of progress for 
Units of Cost, Work and Material Usage to have a different 
progress metric as illustrated in the adjacent table. 
 

• In the adjacent table production deliverables associated 
with the project at the status/data date have not yet started 
all preceding work was associated with engineering and the 
procurement of materials. 

 
Figure 5-05: 
Illustrates the 
Combined Earned 
Value S-Curve 
and the 
Production 
Histograms for 
Units of Cost, 
Work and  
Material Usage. 
 

• The three combined graphs for Units of Cost, 
Work and Material usage illustrates the different 
measurement metrics including Planned, Earned, 
Actual and Remaining, and the Average burn rate for 
units of cost, work and material usage. 
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CHAPTER 6 THE EVEngine RANGE OF PRODUCTS  

OVERVIEW 
This chapter briefly covers range of EVEngine products and features designed to bring 
practical and cost effective Earned Value and Schedule based project Control to your 
organization. It also directs you to the EVEngine website where you can meet the EVEngine 
family and download the full feature data sheet and request a Free Trial of EVEngine 
Standard.  

EVENGINE STANDARD  
This is an entry level project performance reporting system designed for those organizations 
wishing to trial and evaluate the benefits gained from the introduction of an Earned Value 
based project control and reporting system. 
   

As your analysis and reporting requirements grow to full project, program and portfolio 
management reporting, the base data seamlessly migrates to the more capable 
EVENGINE™ PREMIUM and EVENGINE™ PROJECT CONTROL. 

EVENGINE PREMIUM  
This is the mid-range product for those wanting to undertake project, program performance 
reporting without the advanced cost engineering and contract financial administration 
features. Premium also includes Government Agency Reporting for Defence Contractors.  
 

Premium features builds on those available to STANDARD. As your analysis and reporting 
requirements grow to full project, program and portfolio management reporting, the base 
data seamlessly migrates to the more capable EVENGINE™ PROJECT CONTROL 

EVENGINE PROJECT CONTROL  
This is the heavy weight feature rich world-class cost and project management control and 
reporting system developed for the Project Controls Specialist, Cost Engineer  and Project 
Manager engaged in tracking and reporting project performance in an Engineering, 
Procurement and Construction or Contract Management (EPC & EPCM) environment. Project 
Control features builds on those available to STANDARD and to PREMIUM. 

EVENGINE PRODUCT RANGE FEATURES  
 

For the full description of all the product features go to the 
website: 
 
www.evengine.net 

 
and download the product 
data sheets. 
 
 
 
 
 
  

http://www.evengine.net/
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VERSION FUNCTIONALITY COMPARISON TABLE 
 

The following table lists the key functionality for each of the EVEngine products and is 
designed to self-assess and select the product to meet your business need. 

BUSINESS CASE FOR LICENCE SUBSCRIPTION TO EVENGINE 
PROJECT CONTROL 

The following describes the business justification for the purchase of EVE – Earned Value Engine 
subscription licence. 

The Requirement 
• The company requires a simple to use PC based business solution to evaluate and 

measure project performance using “World Best Practice” conforming to industry 
standards. 
 

• The solution must use and build on the company’s existing software and hardware 
infrastructure to minimize cost and impact of introducing new technology and know-how. 
 

• The solution must automate manual means of collating information, processing and 
reporting and introduce a common methodology to be applied across the whole of the 
company organization. 
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• The solution must be able to assess the value of work completed and prepare claims for 
work completed and payments to contractors substantiated by backup task based 
progress sheets.  
 

• The solution must be spreadsheet based to allow project managers and cost 
administrators ready access to view data in a structured manner. 

The Solution 
• Supertech’s range of EVEngine Project Control products are Microsoft Excel Add-Ins that 

can be used in stand-alone mode or work in conjunction with planning software such as 
Microsoft Project, Primavera P6 or any other scheduling tool. It provides integration of 
traditionally separate accounting and financial control with project management processes. 
Case studies show that utilizing EVEngine  is 1,000% more efficient in data analysis than 
conventional spreadsheets, providing consistent analysis and reporting across all projects in 
the enterprise. 

• EVEngine gives visibility to project performance status with respect to units of cost, work 
and material usage compared to the project’s baseline budget. It releases project staff from 
the tedium of data preparation to utilize their time more effectively undertaking performance 
analysis, problem solving and developing strategies to maintain the project on-time and 
within budget. Spend 20% on data preparation and 80% on analysis. 

• EVEngine generates trends and estimates to completion for units of cost, work and material 
usage. It is a single source for schedule and financial reporting. No more confused 
messages about project progress and performance. Earned Value Performance 
Management (EVPM) prevents the masking of poor performance because of schedule and 
budget integration. 

• EVEngine facilitates performance analysis for single or multiple project programs to 
undertake supply chain management.  It is designed to bring sophisticated performance 
measurement to large or small, complex or simple projects, without the overhead of having 
to implement and support a database product. All source data, graphs and reports are held 
in easy accessible Microsoft Project workbooks as sheets. 

• EVEngine calculates the true cash position for a single project or program of projects based 
on the negotiated contract payment conditions. The ability to trend and have advanced 
notice of budget over and under runs well in advance of project completion is significant for 
financial planning. 

• EVEngine supports contract management by calculating certificates of claim and payments 
for work completed. Using EVEngine for contract administration in an EPC or EPCM 
environment automates the claims and payment process to save 20% of the administrative 
costs and up to 2% of the total project costs. 

• EVEngine supports productivity analysis and compares the project or program or portfolio 
results against industry published Key Performance Indicators (KPIs). EVEngine 
Implementation brings order and consistent reporting to industry accepted standards and 
guidelines such as PMBOK® Guide Fourth Addition. 

• EVEngine provides the robust means to ensure that project execution proceeds in a 
transparent way in accordance with the US Sarbanes-Oxley (SOX) Act of 2002.  Requires 
ONLY a moderate investment in the software together with training to DELIVER an 
advanced and affordable project management system to world class best practice standards 
to provide a return on your investment in as few as ONE reporting cycle. 

• For EVEngine supporting case studies in the Pre-Construction/Planning and the 
Construction/Delivery Phase of a project refer to the EVEngine website case studies. 

  

http://www.suptec.com.au/
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THE NEXT STEP   
 

For further information on: 
 

• The implementation of EVEngine™ Project Control Products 
 

• To Trial any of the EVEngine range of products  
 

• To view latest commercial Annual Subscription Licence offer. 
 

Go to the www.evengine.net website 
 
 
CONTACT DETAILS 
 
Supertech Project Management 
(Australia) Pty Ltd 
ABN: 33006539411 
 

P. +613 (0) 98666866 
F. +613 (0) 98666262 
E. EVPM@suptec.com.au 

 
 
Mailing Address: 
 
Unit 22 20 Commercial Road, 
Melbourne 
Victoria 3004, Australia 
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