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ABSTRACT - Earned Value Management system (EVMS) is widely used for financial analysis. It is used in many
private and government projects which are in large scale, which are difficult manage in terms of different aspects of
project complex in nature, where management of resources is difficult. This method is used during implementation of
project and also for comparison of performance of project. To find whether the project is behind the schedule or ahead of
schedule or whether the project is over budgeting or under budgeting by using performance index and variances
parameters. This method is proved very much effective in cost controlling. This paper shows the basic format of EVMS to
calculate and to find the whether the objectives of project are completing within scheduled time and budget.

INTRODUCTION
The Earned Value Management (EVM) tool is mainly used for manage primary skills for project management
are scoping, scheduling and estimating. To find real progress of the project is very difficult by manual
handling and tracking by traditional method. The concept of earned value tool for measure and predict the
progress of the ongoing project.EVMS tools having problems related to collection of data and recording of
data.

In 1960’s firstly EVMS was implemented by US department of Defense sponsored known as C/SCSC (Cost/
Schedule Control System Criteria) for forecasting large scale projects.The original concept was
called PERT/COST. The construction industry was an early commercial adopter of EVM. Closer integration
of EVM with the practice of project management accelerated in the 1990s. In 1999, the Performance
Management Association merged with the Project Management Institute (PMI) to become PMI’s first college,
the College of Performance Management. EVM also received greater attention by publicly traded companies
in response to the Sarbanes-Oxley Act of 2002. Traditional method to find process of the project is manually
by calculating difference between planned cost and actual cost incurred in project. It allows project manager
to make inferences on the final effect of the project in terms of cost and to some extent in terms  of duration
by extrapolating current trends. If any deviation in the project is asses if the deviation is dangerous for project
that deviation is need corrective action immediately.

EARNED VALUE MANAGEMENT PARAMETERS
According to Kim,Wells and Duffy (2003) Earned value Management (EVM) is method of measuring the
current snapshot of a project in a way that achievements can be matched and compared with associated costs.
According to Christensen (1998) It is management methodology that integrates projects details that assess
project success such as its scope, timeline and resources to give a comprehensive picture of project
performance.

EVM is basically based on three parameters/inputs: Planned Value (PV), Earned Value (EV), and Actual cost
(AC). These are main measure to calculate the earned value. There are also different variables which are use
to find the status of ongoing project by calculation such as variances and performance index.

The main EVM variables are:-

PV (Planned Value) = BCWS (Budgeted Cost of Work Scheduled)
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EV (Earned Value) = BCWP (Budgeted Cost of Work Performed)

AC (Actual Cost) = ACWP (Actual Cost of Work Performed)

Variances:-
1) SV (Schedule Variance):- SV= EV – PV.
2) CV (Cost Variance):- VC = EV – AC.

Performance Index:-
1) SPI (Schedule Performed Index):- SPI= PV ÷ EV;

SPI = 1 (project on time),

SPI <1 (performing less than planned),

SPI > 1 (performong more than planned)

2) CPI (Cost Performed Index):- CPI = EV / AC;

CPI = 1 (project on budget),

CPI < 1 (spending more than planned),

CPI > 1 (spending less than planned)

These processes are related with the Project Management (PM) processes (planning, execution and control)
provided by the Project Management Institute - Practice Standard for Earned Value Management (2003):

These criteria are very important. They shall be read, studied and applied as key procedures to achieve success
in the application of Earned Value Analysis(EVA).

EVM IMPLEMENTATION FEATURES

 A project plan should be done that identifies work to beaccomplished,
 PlannedValue (PV) or Budgeted Cost of WorkScheduled (BCWS) is calculated by valuation of
planned work
 Earned Value (EV) or Budgeted Cost of WorkPerformed (BCWP) is the total cost work completed.

EVM implementations for large or complexprojects include; cost performance (overbudget or under budget)
and schedule performance (behind schedule or ahead of schedule) for forecasting of ongoing project. Themost
basic requirement of an EVMS is it calculate progress using PV and EV.As a anexample for applications of
the EVM consider the following example. ProjectA has been approved for duration of 1 year and with the
budget of X. It was also planned, that after 6months project will spend 50% of the approved budget. If now 6
months after the start of the projecta Project Manager would report that he has spent 50% of the budget, one
can initially think, that theproject is perfectly on plan. However in reality theprovided information is not
sufficient to come to suchconclusion, as from one side within this time project can spend 50% of the budget,
while finishing only25% of the work (which would mean project is notdoing well), similarly a project can
spend 50% of thebudget, while completing 75% of the work (which would mean, that project is doing better,
thanplanned). EVM is meant to address such and similar issues.

EVM introduced as a financial analysis specialtyin United States Government programs in the 1960s,but it has
since becomea important branch of projectmanagement and cost engineering. Project management research
investigating the contributionof EVM to project success suggests a moderately strong positive relationship.
Implementations ofEVM can be applicable for projects of all sizes and complexities.

The genesis of EVM occurred in industrialmanufacturing at the turn of the 20th century, based largely on the
principle of "earned time" popularized by Frank and Lillian Gilbreth, but the concept took root in the United
States Department of Defense inthe 1960s. The original concept was called PERT/COST, but it was
considered overlyburdensome (not very adaptable) by contractors who were mandated to use it, and many
variations of itbegan to proliferate among various procurement programs. In 1967, the DoD established a
criterion-based approach, using a set of 35 criteria, called the Cost/Schedule Control Systems Criteria
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(C/SCSC).In 1970s and early 1980s, a subculture of C/SCSC analysis grew, but the technique was often
ignored oreven actively resisted by project managers in both government and industry. C/SCSC was
oftenconsidered a financial control tool that could be delegated to analytical specialists.

In 1979, EVM was introduced to the architectureand engineering industry in a "Public WorksMagazine"
article by David Burstein, a projectmanager with a national engineering firm. Thistechnique has been taught
ever since as part of theproject management training program presented by PSMJ Resources, an international
training andconsulting firm that specializes in the engineering and architecture industry. In the late 1980s and
early 1990s, EVM emergedas a project management methodology to beunderstood and used by managers and
executives, notjust EVM specialists. In 1989, EVM leadership waselevated to the Undersecretary of Defense
forAcquisition, thus making EVM an essential elementof program management and procurement.
In1991,Secretary of Defense Dick Cheney canceled theNavy A-12 Avenger II Program because
ofperformance problems detected by EVM.

ADVANTAGES OF EVM
1) EVM establishes a single management control system providing reliable data
2) Provides one database of information (Multi- disciplinary capability)
3) EVM enables the integration of work, schedule, and cost.
4) EVM provides a database of completed projects useful for comparative analysis
5) EVM provides early warning signals of performance problems
6) The Cost Performance Index (CPI) can be used as predictor for the final cost of the project
7) The periodic (weekly or monthly) Cost Performance Index is used as benchmark
8) The management by exception principle can reduce information overload
9) Allows better communication among the project team
10) EVM helps identifying and document project risk
11) EVM contributes to achieving project cost objectives
12) EVM contributes to achieving project time objectives
13) EVM contributes to achieving project scope definition
14) EVM provides early warning signals of performance problems

CHALLENGES IN EVMS
While its value is well established in the US government sector, organizations face many challenges in
implementing and maintaining EVMS solutions (Kim, 2000). Two specific issues related to EVMS are
discussed next.

1. Contextual Data Analysis
Earned value analysis requires great effort in maintenance. Data collection is key to adoption and wide
applicability(Vargas, 2003). The problem with current tools is that it takes considerable work to correlate
actuals with earnedvalue. For instance, even though common EVMS tools can integrate with ERP systems
that contain actual hoursand dollars spent on a specific charge number (i.e., a specific formal work
authorization), they do not provide theability to track down to the activity level. This means that if a WBS
element for a task represents the granularity ofthe activity, then earned value can be traced directly back to the
actuals on that charge number. However, mostprojects are much larger in scope, and do not allow this kind of
granularity.

As each WBS element is reviewed in OBS, there is incentive on both sides of EVMS to keep the cost of OBS
asminimal as necessary. Thus, a charge number will have multiple activities associated with it. A design
chargenumber may have several dozen people charging it with each designing a different part of the whole.
Consequently,when tracking how much time the design process actually takes, the actuals mask any
information regarding thenature of the individual subtasks. An example of this information loss would be
when a testing task moves past itsbaseline date because of testing equipment failures. This type of information
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would get recorded in two differentplaces: email exchanges between employees localized around the problem
(and potentially up the managerialhierarchy depending on severity), and in the EVMS reporting. If other
projects have experienced the same failuresregarding test equipment from the same vendor, this information is
not readily available via the EVMS.

The options available to discover this information is limited. The company may discover this information only
bysearching through users’ emails, relying on different organizations to brief each other on lessons learned, or
byutilizing the EVMS status tasks and comments as searchable content. Two of the options are less feasible. It
isinvasive of employees’ privacy to search email content and lessons learned meetings are not common place
and areexpensive to hold. Subsequently, the use of EVMS may provide the only alternative to get at this
otherwise lostinformation.

Each time a task goes over on baselined hours or schedule, new line items are entered into the EVMS. It
iseffectively a newly generated task in the WBS, except it falls into an existing WBS element. In the test
equipmentexample, this new task may have been recorded as “25 hours to replace broken signal generator
from Company X”.Currently, this is unsearchable data in most EVMS software tools such as Cobra. It is often
recorded in aspreadsheet and placed at a nonspecific location on the corporate intranet that may not get the
attention of keystakeholders of the project. Having the ability to go to an EVMS for actuals’ overruns would
provide valuableinformation relevant to project success. For instance, in the case of the above example, the
organization maydiscover that four projects ran over due to provider X’s faulty signal generators indicating
the need to find anotherprovider in the future. Such mini insights in EVMS data could lead to larger company-
wide insights over time.

2. Time Consuming Data Collection
In addition, another issue with current EVMS software tools is the time spent in attempting to adhere to FAR
andANSI-748 reporting requirements. Many tools can generate cost efficiency (or inefficiency) metrics and
reportswith ease. However, they do not lend themselves to the ease of data collection which is considered key
towidespread adoption (Vargas, 2003). Most tools currently do not enable control account and/or project
managersthe ability to collect data on actuals without spending considerable time collecting status data. In
order to applyactuals to a specific task, currently a manager has to ask each of his or her team members how
much time they spenddoing each task. This generally happens weekly and coincides with when actuals
become available. Easier meansof data collection is required to reduce time taken to gather this data.

An enhancement to EVMS tools is needed to provide a mechanism for each project contributor to indicate
theirhours on a charge number and allocate that time to specific tasks rather than indicating hours to the
overarchingWBS element. This would require ERP systems to understand textual data beyond the simple
structured chargenumber data. For example, consider the situation of a production worker spending 16 hours
building a wiringharness and then 4 hours soldering the contact points. The worker charges 20 hours to a
single charge number requiring his manager to reach out to him and ask how much time was spent on each
task as the context related tohis hours were not captured.

A change to the EVMS architecture that provide the worker the ability to directly enter information for each
task tothe EVMS, in addition to extracting data from the ERP system, could resolve this issue. The EVMS
system wouldbe told 16 and 4, but then the data is translated to 20 for the charge number. The information is
entered a singletime into the EVMS and the production manager saves time by seeing it took 16 hours to build
and 4 hours to install.EVMS status is automatically updated – the only input required beyond the charging is
whether the task has startedand if it has finished.

For many companies full-fledged EVMS is too demanding to justify because it truly needs large
scaleimplementations to cover the accounting expenses (Fleming &Koppelman, 2003). While the genesis of
EVMSwas in large-scale US federal government acquisition programs, EVMS has also gained traction in
smaller programsand the private sector. There is untapped value in private industry for EVMS
(Kwak&Anbari, 2012). However, for private industry to fully embrace EVMS the cost of using the system
must lower and the system may also need toprovide further value add to the user beyond its contemporary use
as a project management system. One suchcontemporary use would be to provide more business intelligence
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(BI) and analytics capability to users whencombined with existing data warehousing infrastructure within the
organization. Figure 4 illustrates what one possible EVMS architecture may look like that could address some
of the challenges described above.

In exploring issues related to EVMS, the figure also provides recommendations and proposes enhancements to
next generation EVMS products to become part of the business intelligence and analytics eco system (See
Figure 4). There is a vast amount of data that accumulates in EVMS as projects are executed over time and an
enterprise canbenefit from integrating this knowledge into its BI practice (Gowan, Mathieu, & Hey 2006).
Thereby, it can create stronger links to the existing business intelligence and analytics infrastructure within the
organization. SomeMicrosoft partners are currently offering EVMS architecture solutions that provide
functionality beyond simpleproject management (Microsoft 2007).

For instance, Microsoft Dynamics NAV for US government Contractors from Pleasant Valley Business
Solutions(PVBS) provides an EVMS architecture that is integrated with business processes across a US
governmentcontractor’s entire business. (Microsoft, 2010) Using Microsoft Dynamics NAV along with other
Microsofttechnologies such as Microsoft Project Server, and Microsoft CRM provides a financial
management and project accounting solution for earned value management. By integrating with Microsoft
SharePoint Technologies,Dynamics NAV enables contractors to communicate and distribute information
within the organization as well aswith their US government customers. In addition to providing functionality
to perform project cost accounting andaccount for indirect costs, PVBS offers built-in analytics and online
reporting services giving its users the ability to go beyond cost management to use business intelligence
features for effective decision making.

STEPS FOR EVM
Following are recommended steps for the successful implementation of EVM:

1. Obtain top level organization commitment with EVM

2. Education and training of the people in the project in EVM

3. Scope well defined, detailed and identified, with proper WBS and packages

4. Schedule and budget is organize according to the WBS

5. Clear Project Responsibilitywith clear responsibility descriptions

6. Clear flowchart of activities and relationship with the main participants

7. Cost/Schedule Control System with database and data collection procedures

8. Suitable reports related to EVA, well planned, analyzed and distributed

9. Procedures to consistency analysis and validation of information

10. Lessons Learned - continuous improvement process

CONCLUSION
Earned Value Management (EVM) is having very effective control on cost overrun and delays occur in
project during progress due to some organization or scheduling defect at the time of planning. It can be
minimized by applying EVM with some adjustment to control project cost that are performed by contractors
and vendors. It must be identify by contractors and client differing from actual and budgeted cost. Earned
Value gives the significant value and present features that give clients, contractors, industries benefits. EVM
is early warning tool which is very effectively give idea to contactors of current situation of project. Resources
stocking and cost management plan can be executed avoiding odds of postponements. EVM is very useful tool
for controlling budget and to reduce delays occurring in projects with increasing productivity of construction
by precise work done
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