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INTRODUCTION

One of the most under-utilized budget effective cost management tools available for project managers is the “Earned Value” performance measurement concept. There is nothing difficult or complicated about the earned value concept. It does not require highly trained people to grasp the fundamental. In fact, many people use the concept in their daily motives and are not even aware they are employing earned value. For example, anytime a cost engineer takes the time to verify the physical work actually accomplished against the requested payments being made to a supplier before actually paying the supplier, that cost engineer is unknowingly utilizing a form of the earned value concept.  The objective of this paper is to ??????

EVPM

Over the last three decades, a proven but yet underutilized project management technique has emerged and taken its place along side other valuable tools: earn value. In its formal application, it has been found to be an effective device to oversee and manage major new systems.. In a more basic form, earn value can be a useful technique in the management of any project – including, and in particular, software projects. ( Fleming  and  Koppelman, 1994)

Earned value requires that the project is fully defined at the outset and then a bottom-up plan is created. This allows measurement to take place during the entire period of performance from 1 percent to 100 percent of the project’s lifecycle. The power in this tool is that it provides accurate and reliable readings of performance from as early as 15 percent into the project. As shown in Figure 1, any project manager can use these performance readings to predict how much it will cost to complete the project within a narrow band of values. If these early warning signals convey unacceptable readings to the project manager, steps can be immediately taken to avoid the undesired results. ( Fleming  and   Koppelman, 1994)

Earned value is a management technique that relates resource planning to schedules and to technical performance requirements. All work is planned, budgeted and scheduled in time-phased “planned value” increments, constituting a performance measurement baseline. As work is performed, it is “earned” on the same basis it was planned, in dollars or other quantifiable units such as labor hours. Planned value compared with earned value thus measures the dollar volume of work planned vs. the equivalent dollar volume of work accomplished. Any difference is called a “schedule” or “accomplishment” variance. Earned value compared with the actual cost incurred for the work performed provides an objective measure of cost performance. Any difference is called a cost variance. Earned value – the objective measurement of completed work and work in process for comparison with planned and actual values for the same work – distinguishes this technique from any other  ( Abba, 1997).




 



Figure 1 – Cost risks can be managed with an “early warning” signal.

Source: (pmbok guide)

What is Earned Value?

Earned value is an objective measurement of how much work has been accomplished on a project.

Earned value can provide any project manager with an early warning tools that sends out a signal from as early as the 15 percent completion point on a project. This signal allows the Project Manager to forecast the final required funds needed to finish the job within a narrow range of values. If the final forecasted results are unacceptable to management, steps can be taken early to alter the final requirements. The end benefit is that projects can be completed that contain more final features – if the project’s management monitors the true cost performance from the beginning of the project.  ( Fleming and Koppelman,  97)

Earned Value, Performance Measurement, Management by Objectives, and Cost-Schedule Control System are synonymous terms. The use of either manufacturing standards or a Line-of-Balance methodology for measuring accomplishment on the factory floor is an earned value process.

Earned Value improves on the “normally used” spend plan concept (budget versus actual incurred cost) by requiring the work in process to be quantified.

Using the earned value process, members of management can readily compare how much work has actually been completed against the amount of work planned to be accomplished. Earned Value requires the project manager to plan budget and schedule the authorized work scopes in a time-phased plan. The time-phased plan is the incremental “planned value” culminating into a performance measurement baseline. As work is accomplished, it is “earned” using the same selected budget term. Earned Value compared with planned value provides a work accomplished against plan. A variance to the plan is noted as schedule or cost deviation. ( Fleming and Koppelman, 1996).

Normally the established accounting system provides accumulation of actual cost for the project. The actual cost is compared with the earned value to indicate an over or under run condition.

Planned Value, Earned Value and Actual Cost data provides an objective measurement of performance, enabling trend analysis and evaluation of cost estimated completion within multiple levels of the project.

Earned Value Management System Criteria  
 In general, there are 32 criteria for the complete earn value management system. However, only 10 criteria are commonly used. The are called the 10 “musts”. The remaining 22 points are applicable to certain project types/contracts and mostly from contractor perspectives. The 10 earned-value “musts” that, when followed, capture the critical essence of the earned-value concept and enhance project management are ( Fleming and Koppelman, 98): 

1. Define Work Scope: 100 percent of the project’s scope of work must be defined using a work breakdown structure (WBS). If this is a difficult task for any project, yet, if it could not define what constitute 100 percent of the assumed works, how can anyone measure the project’s performance in a definitive way. Without a 100 percent reference point, how can anyone ascertain whether projects have completed 10 percent, 20 percent or 25 percent of a job?  

2. Create an Integrated Bottom-up Plan: To combine critical processes, including defined work scope, schedule and estimated resources to an integrated bottom-up plan of detailed measurement cells, called Control (or cost) Account Plans (CAPs).

3. Formally Schedule CAPs: Each of the defined CAPs must be planned and scheduled with a formal scheduling system. This is perhaps the single most critical tool required to implement earned value. The project’s scheduling system will portray the approved work scope, which is carefully placed into a specific time frame for performance. In earned value vernacular, this scheduled work will constitute the project’s planned value. As performance takes place on the project, the portion of the planned value that is physically accomplished becomes the earned value. Both the planned value and the resulting earned value must use the same metrics to measure their performance.

The project’s scheduling system is, therefore, critical to the employment of earned value because it is the vehicle to represent the project’s scope, planned value and earned value measurement. The project master schedule is vital to the project because it constitutes the project a specified planned value for everyone to follow.

4. Assign each CAPs to an executive for performance:

Each of the define CAPs must be assigned to a permanent functional executive for performance. This assignment effectively commits the executive to oversee the performance of each CAPs. (to secure firm commitment from functional executive’s who have the authority and resources to make the plan happen).

5. Establish a Baseline that Summarizes CAPs: A total project performance measurement baseline must be established, which represents the summation of the detailed CAPs.

The next required step is to form a total baseline against which project performance may be measured.

6. Measure Performance Against Schedule: Periodically, it is a must to measure the project’s schedule performance against its planned master project schedule. The formally issued and controlled project master schedule constitutes the project’s planned scope. Each task described on the project master schedule can be loaded with estimated resources, such as hours or dollars, which are embedded with the authorized CAPs. As performance takes place within the CAPs, the relationship between the work schedule and work accomplished constitutes the scheduled variance in earned value.

7. Measure Cost Efficiency Against Cost Incurred: Periodically, it is a must to measure the project’s cost performance efficiency rate, which represents the relationship between the project’s earned value performed and the costs incurred to achieve the earned value.

The single most important benefit of employing earned value is the cost efficiency readings. The difference between the value of work performed and the costs incurred to accomplish the work provides the cost-efficiency factor. If spending on the project is more than it receives in value, this reflects an overrun condition. Absolute overrun has been found to be non-recoverable. Overruns expressed as a percentage value have been found to deteriorate unless the project takes aggressive actions to mitigate the condition. One of the greatest benefit, the cost efficiency rate has been found to be usably stable from the 15 percent point of a project completion and progressively more stable if it goes from the 20 percent to 30 percent to 40 percent completion points (see Figure 1). Therefore, the cost efficiency factor is an important metric for any project manager or enterprise executive to monitor.

8. Forecast Final Costs Based on Performance: Periodically, project managers must forecast the project’s final cost requirements based on its performance against the plan. One of the more beneficial aspects of the earned-value concept is its ability to independently forecast the total required funds at the end of a project, commonly called the “estimate at completion”. Based on project performance against the plan, a project manager can accurately estimate the total funds required finishing the job within a definite range of values.

9. 
Manage Remaining Work: Project Manager should continuously manage the project’s remaining work. The results achieved to date on a project, good or bad, are in effect “sunk costs” gone forever. Thus, any improvements in performance must come from future work-tasks ahead of the latest status date (see Figure 1). Earned value allows the project manager to accurately measure the constant schedule performance achieved to date if the results thus far are less than desired, the project manager can exert a more aggressive posture on all future work. Earned value because it allows the project to accurately quantify the value of its work achieved allows the project manager to also quantify the value of the work to stay within the objectives set by management.

10. Manage Baseline Changes: Project Manager must continuously maintain the project’s baseline by managing all changes to the baseline. The project performance measurement baseline that had been put in place at start of the project is only as good as the project managers, management of all proposed changes to the baseline during the duration of the project. Any performance baseline quickly becomes invalid of project manager’s failure to incorporate changes into approved baseline either by the addition to or elimination of added work scope.

All new changes of project work must be addressed either by the approval or rejection of changes. For the initial baseline to remain valid, every change must be closely managed. Maintaining a baseline is as challenging as the initial definition of the project scope at the start of the project.  ( Fleming and Koppelman,  1998,  and 1994)

Ten Benefits of EVMS (David S. Christensen, 1998)
1. It is a single management control system that provides reliable data.

2. It integrates work, schedule, and cost using a work breakdown structure.

3. The associated database of completed projects is useful for comparative analysis.

4. The cumulative cost performance index (CPI) provides an early warning signal.

5. The schedule performance index provides an early warning signal.

6. The CPI is a predictor for the final cost of the project.

7. It uses an index-based method to forecast the final cost of the project.

8. The “to-complete” performance index allows evaluation of the forecasted final cost.

9. The periodic (e.g., weekly or monthly) CPI is a benchmark.

10. The management by exception principle can reduce information overload. 

Re-engineering the Earned Value Process

Most projects require firm monetary commitments from the project manager or the owner. Typically they consist of some form of fixed-amount arrangement. They are either fixed-price contractually, or done in-house on behalf of the owner. The performing project manager and/or the owner assumes all the risks of cost growth. Under these conditions, the formal requirements of the earned value concept can be relaxed, as long as certain fundamental rules are followed.

Whenever project mangers elect to self-impose the earned value technique to protect their own interests, they do not require the formal process of earned value management (i.e. the 32 criteria). A simplified approach that captures the essence of the concept is sufficient.

First and foremost, the project owner, executive management, and the project manager must all commit to using earned value metrics to monitor the cost and schedule performance of their undertakings. Earned value can be used nicely in concert with other proven techniques such as scope definition, planning, scheduling, risk management, etc. in essence, management must be prepared to abandon their traditional methods of relating planned expenditures to actual costs and move on to a performance measurement model. Planned costs expenditures against actual costs formats should be restricted to the management of funding, not project performance. 

In its place, management must be prepared to focus on a third performance dimension, called earned value. Cost variances must constitute the difference between the physical earned value achieved, as compared to the actual costs incurred to accomplish the competed work. Additionally, schedule variances from the plan must represent the difference between the planned schedule versus the earned value accomplished.

Five basic steps are required to implement a simplified but effective form of earned value project management. They are displayed in Figure 2 and described below.  They are merely focused on the minimum requirements necessary to employ earned value.

Five Simple Criteria for Earned Value Applications

1. Define (scope) of the project with a WBS.

2. Plan and schedule the project scope.

3. Budget cost account plans to functions.

4. Establish and maintain a performance baseline.

5. Monitor performance and forecast final results.

Figure 2    Five Simple criteria for earned value applications

Summary and conclusion

There is nothing inherent within the earned value concept that precludes its broad applications to all projects.  However, in its present form (i.e. the 32 criteria) there are too many no-value-added requirements to make it a viable tool for universal applications in the private sector.  Fleming and Koppelman (1996) are suggesting that each company and project team should make its own assessment of the utility of earned value and, in effect, “re-engineer” the process to best fit its own unique needs. Companies should move away from the plan versus actual costs approach to monitor their project performance. Such comparisons are useful only to forecast project-funding requirements. If staying within the project’s funding is all that is important to a project, and unfortunately sometimes that is the case, then plan versus actual costs metrics may be all that is needed. However, if project manager wants to understand what he is getting for the money being spent, then earned value project management is likely for him.
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