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Earned Value Management

Earned Value Management
EVM is a disciplined systematic project management process that 
integrates the project’s technical scope of work with schedule and 
cost for project planning and control.

The goal of EVM is to develop a realistic project performance 
measurement baseline which is then used to measure performance.

The resulting performance metrics provide early visibility into 
technical, cost, and schedule variances and issues which can then 
be used for decision making and corrective actions.

EVM provides quantitative data for analysis and project decision 
making using trending information to determine future project 
performance.
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EVM helps provide the answers to the following questions

How much have we spent?

How much did we get 
for our money? 

How much longer will it 
take to finish?

How much more will we have to spend 
to complete the entire scope of work? 

How efficiently is the work 
being done? 

What has happened -
Why are we not on schedule/budget?

What is happening -
What are the impacts?

What is going to happen -
What are we doing to fix this? 

Earned Value Principles
Step 1: Decompose the project scope

Step 2: Assign responsibility

Step 3: Schedule the work

Step 4: Develop time-phased budget

Step 5: Assign objective measures of performance

Step 6: Set the performance measurement baseline

Step 7: Authorise and perform the work

Step 8: Accumulate and report performance data

Step 9: Analyse performance data

Step 10: Take management action

Step 11: Maintain the baseline



���������

�

EVM ‘Gold Card’
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Agile development is an umbrella term for a set of frameworks and
practices based on the values and principles expressed in the
Manifesto for Agile Software Development.

Agile is a mindset, described by four values and twelve principles, 
established through an unlimited number of practices, tools and 
processes.

Agile relies on adaptability and the ability to reprioritise based on 
stakeholder/customer requirements as the product/project 
develops.

Agile

Agile Manifesto

Customer collaboration over contract negotiation
Agile includes the customer throughout the lifecycle of the project and values their feedback

Responding to change over following a plan
Agile works in short iterations [sprints] to embrace change

Individuals and interactions over processes and too ls
Processes and tools by their nature are less responsible to change and customer needs

Working software over comprehensive documentation
Agile is about streamlining, not eliminating documentation
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Twelve Principles of Agile

Scaled Agile Framework - SAFe
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Agile and EVM
The capabilities of Agile and Earned Value 
Management can be symbiotic, as long as 
there are accommodations made in the 
application of both methodologies. 

Agile provides a high degree of flexibility 
and rapid development, but earned value 
management techniques can be applied to 
the Agile framework in order to mitigate 
scope creep, ensure quality requirements 
are met, and provide project status and 
progress to key stakeholders.

Implementing Earned Value Management on Agile Projects – Kyle Manship - University of Oregon - 2018

An interesting arranged marriage

Agile EVM is an adapted implementation of EVM that uses agile 
framework artifacts as inputs, traditional EVM calculations, and 

expressed in both traditional EVM and Agile metrics.  

Agile EVM
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Agile – EVM Relationships

PMB, CMS/IMS

A fixed time cadence 
nominally 2 - 4 months 
comprising a fixed number 
of sprints

EVM PRODUCT TIME

Work 
Package

Control 
Account

Quantifiable 
Backup Data

Feature

Epic/
Capability

Story

Release

Sprint

1 or more Epics define 
the scope for the CA

1 or more Features define 
the scope for the WP/PP

An Epic consists of 
multiple Features

A Feature consists 
of multiple Stories

Multiple Stories are 
implemented within 

each Sprint

Multiple Features are 
implemented within 

each Release

Recurring, 
non-overlapping cadence 
for development, 
2 – 4 weeks duration

Epic/Capability: A high level 
major system functions, 

typically completed across 
multiple releases 

Feature: A well-defined 
system function to be 

completed within a release

Story: A small but well 
defined system function that 
can be developed within one 

sprint

Product Backlog

Sprint BacklogQBD, METRICS

A high level system functionality defined 
by the customer to meet a specific 
requirement/need. 
All Epics/Capabilities have clearly 
defined technical completion criteria.
Epics/Capabilities are found at the 
Control Account level of the WBS and 
are usually composed of multiple 
Features

Agile EVM  - Definitions
Epic/ Capability Release

Term used to describe a concrete time 
box or cadence used to complete
Features. Release duration can vary, but 
is typically two to four months.
It's useful to synchronize the release 
cadence with the detailed rolling wave 
planning horizon. 

Story

Term used to describe a small piece of 
desired functionality, written in the user’s 
language, that contribute to the 
completion of a Feature and can be 
completed within a single Sprint. It 
should be clear, feasible and testable.

Velocity

A measure of the amount of work a team 
can complete within a Sprint. 

Sprint/Iteration

A concrete time box or cadence used to 
complete Stories. Sprint duration can 
vary, but is typically two to four weeks

Feature

Discrete part of system functionality to 
meet the delivery a Capability. 
All Features have clearly defined 
objective technical completion criteria.
Features are typically found at the Work 
Package level of the WBS and can
typically be completed in a single 
Release
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Agile EVM ‘Platinum Card’

Agile EVM - Planning

Agile EVM program planning is driven by the 
prioritisation of functional capabilities defined 
by the customer or product owner, and is 
performed by the development team with 
customer involvement and approval.  

Planning is broken down into product, release, 
and sprint planning, and is aligned with the 
Performance Measurement Baseline (PMB) 
establishment and maintenance processes 
within the EVMS.
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Agile EVM - Planning

Product Planning 

Begins with contract award and is the basis of the contract Work Breakdown 
Structure (WBS) and initial Integrated Master Plan (IMP). 

Product planning requires the product owner and customer representatives to 
specify and prioritize the initial capabilities needed to deliver the contractually 
required system, resulting in the product backlog (100% of scope). 

These capabilities are grouped into builds or capability releases to develop the 
product roadmap. 

Agile EVM - Planning

Release Planning

Maps the product backlog with its capabilities to features and candidate stories to 
be delivered with each sprint, based on customer priority. 

This planning defines what the product does, and when the functionality is delivered 
through the development of its time phased features. 

This process results in completion of the schedule (CMS/IMS).  
Release planning continues throughout the life of the program and is executed in 
accordance with program freeze period, and through the rolling wave process in the 
schedule. 
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Agile EVM - Planning

Sprint Planning

The collaboration between the team and the product owner to determine which 
features and stories will be developed in the coming sprint. 

Sprints are a fixed time box, based on the program’s cadence, and are independent 
of scope.

Agile EVM - WBS
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Agile EVM - Scheduling
The schedule (CMS/IMS) is established as part of the Agile release planning process. 

It involves the identification and prioritisation of stories within features within a 
capability for each release. 

Agile EVM - Scheduling
• Features are detail planned for the current release.

• Subsequent releases may be developed using planning packages within the 
rolling wave planning process, by feature or by capability.

• Features are sized and estimated to fit within release plans and represent 
significant pieces of capabilities with a clear acceptance criteria. 

• The scope within the stories account for 100% of the work for each associated 
feature.  Stories are maintained by development teams outside of the schedule, 
within the Agile tool, providing a source of Quantifiable Backup Data (QBD).

• Features are the logical lowest level element included in the schedule necessary 
for visibility into program performance.
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Agile EVM - Scheduling

Agile EVM - EV Techniques
• It is imperative that progress/performance is tied to the completion of scope 

(technical progress) and not the completion of time boxed events such as 
releases or sprints.

• Stories are used to measure progress and calculate Earned Value performance 
as Quantifiable Backup Data (QBD) representing technical accomplishment 
towards a Feature. 

• The criteria is defined and documented in the Agile Tool, similar to the utilization 
of an MRP system to provide backup data.

• The relationship between the QBD in the Agile tool and the schedule is 
documented and evidenced through unique Story/Feature/Capability coding.
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Agile EVM - Variance Analysis
• Within the EVMS, variance analysis is conducted at work package and control 

account level.

• Variance analysis may utilise Agile metrics and reports such as burn up, burn 
down, and velocity reports, as necessary to provide additional insight into program 
variances.

• The sprint retrospective conducted at the completion of each sprint will be the 
richest source of supporting information for the root cause analysis and corrective 
actions within the standard variance analysis process.

Agile EVM - Estimate at Completion
Velocity and other performance data generated from the Agile Tool are used to 
establish a forecast for Estimate to Complete (ETC) 
The formula for determining Feature Remaining Effort in hours is based on Story 
Points (SP):

• Feature ETC = (Total Currently Forecasted SP – Total Completed SP) x 
(Total Hours to Date / Total Completed SP)

Or:

• Feature ETC = (Total Currently Forecasted SP – Total Completed SP) x Velocity

ETCs at the Feature level are summarised to the Capability level and compared to 
Actual Costs (ACWP) to determine Control Account Estimate at Completion (EAC).
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Agile and EVMS Interfaces
Agile EVM Mapping

Capability Control Account
Maintained in the Agile tool and the 
Contract WBS

Feature
Work Package/
Planning Package

Maintained in the Agile tool, in QBD 
documents, and in the program 
schedule, coded to Capability

Feature Story 
Points

QBD
Summary of Story Points maintained 
in Agile tool and in QBD file, coded to 
Features

Prepared 
Questions
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Prepared Questions
Should I have sprints in my CMS/IMS?

• Sprints are discouraged. They are simply time boxes – there is no value in 
scheduling them as they will occur independent as to whether or not the 
scope is completed.  Project schedules plan and execute the scope, not 
time.  If sprints and releases are shown in the schedule, they should be at 
the top for informational purposes and must not have logic that feeds into 
the capabilities, features or critical path.

Prepared Questions
If you delay completion of a Feature – will that delay the start of the next Release?

• No - If a Feature is delayed or does not complete on time, it will show a late 
finish in the schedule and will probably then occur during the next Release.  
Since the Releases are fixed time boxes, the Release would still end on the 
predetermined date, without the Feature included.  
There should be no logic on the Release, Features may be tied to delivery 
milestones or other scheduled tasks, which would show a schedule slip, 
however, the Release start and finish date will remain constant.
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Prepared Questions
Do I need to plan all of my stories and their associated tasks in my CMS/IMS?

• No - The schedule should extend down to the feature level and have any 
necessary relationships to milestones, deliverables or interdependencies.  
The stories and their associated tasks would exist within the Agile tool and 
be traceable through unique Story/Feature/Capability coding.

Prepared Questions
What Earned Value Technique is most appropriate for Agile?

• Agile development is a discrete effort and the most objective EVT is the 
0/100 technique, or % complete with Quantifiable Backup Data (QBD).

• EV should reflect the technical accomplishment. 
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Prepared Questions
The team will need to complete additional stories in order to meet the completion 
criteria of a particular feature, is this a scope change?

• Not if the additional stories are still consistent with the acceptance criteria 
of the feature, and simply provide grater granularity to how work will be 
performed, then this is not a scope change.

Prepared Questions
The team will be able to meet all the objective technical completion criteria for a 
particular feature without having to complete all the planned stories, its this a scope 
change?

• No – this is a change in efficiency, and would likely show as a positive 
schedule variance, and if less hours expended – a positive cost variance 
may also occur.
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Prepared Questions
An Agile EVM project does not have the ability to support or undertake an Integrated 
Baseline Review (IBR).

• Not necessarily true…. The IBR confirms that “performance measurement 
baseline covers the entire scope of work, the work is realistically and 
accurately scheduled, the proper amount and mix of resources have been 
assigned to tasks, and proper objective indicators have been selected for 
measurement of task accomplishment.”  

• This can be achieved using a mixture of EVM and Agile artefacts and 
processes.  For example: 
• Ensure the program has captured all the customer requirements, including an understanding of 

the operational concept – the following artefacts would evidenced; SOW, WBS/Dictionary, IMP, 
Product Backlog

• Ensure the organisation structure is appropriate for the program requirements and the staffing 
plan is credible – Control Account Plans, RAM, RACI, Staffing Plan, Agile team definition.  

Prepared Questions
Is the (Agile) Roadmap the same as the (EVM) Integrated Master Plan (IMP)?

• The IMP is an event-based, top-level plan consisting of a hierarchy of 
Program Events.  Each event is decomposed into specific 
accomplishments and each specific accomplishment is decomposed into 
specific Criteria. 

• Agile roadmap’s main function is to establish a long-term, high-level 
overview of the product’s expected evolution.

• The Agile Roadmap is an element of the IMP, however the IMP includes 
ALL contracted scope, from contract award to contract completion.
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Prepared Questions
How does Agile and EVM work together – Agile is all about changing scope to keep 
the customer happy ?

• Agile EVM necessitates active management, diligence, and oversight as 
required.  

• It involves using controlled change processes for removing or adding 
Features, and involving the customer in the process. This may cause a 
contract change or can be used to carefully ‘trade’ Features

• Adding or removing stories ‘just’ causes schedule variance – not a 
baseline change

Prepared Questions
• How does a company implement two competing ‘cultures’

• EVM gives Agile the traditional governance and assurance that senior 
management and executives are looking for.

• Agile gives EVM ‘street cred’ and customer centric focus.
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Further Reading

An Industry Practice Guide for 
Agile on Earned Value Management programs      

National Defence Industrial Association (NDIA)

Agile and Earned Value management: 
A program manager’s desk guide      

US Department of Defence

Scrum Alliance.org

Scrum.org

Atlassian.com

Agilemanifesto.org

ScaledAgile.com

Additional
Information
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EVM is a project control process based on a structured approach to 
planning, cost collection and performance measurement (APM)

EVM is a technique to measure performance of a project as it 
moves from project initiation to project closure. It provides a means 
to forecast future performance based on past performance (PMI PMBoK)

EVM is a project management technique for measuring project 
performance and progress in an objective manner (Wikipedia)

EVM facilitates the integration of project scope, time and cost 
objectives and the establishment of a baseline plan for 
performance measurement (APMG)

Earned Value Management

Earned Value - Definitions

How much of the work 
should be complete?

The portion of the project 
budget planned to be done at 
any given point in time.

BCWS / PV

How much of the work is
complete?

The percent of the total 
budget completed 
at a point in time.

How much did it cost to 
do the work?

The actual amount spent to 
accomplish the work.

BCWP / EV ACWP / AC
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Earned Value - Definitions

What is the total job 
supposed to cost?

The total approved budget 
allocated to complete the 

project

BAC

How much of the work 
remaining

The cost required to complete 
the remaining work.

What do we now expect 
the total job to cost?

The estimated total cost of 
the project when the project 
is complete.

ETC EAC

EAC = ACWP + ETC

Earned Value - Definitions

The difference between the work you 
achieved and the work you had planned 
to achieve

SV = EV-PV
SV = BCWP=BCWS

Schedule Variance (SV)

The difference between the work you 
achieved and the amount actually spent for 
the work achieved

CV = EV-AC
CV = BCWP-ACWP

Cost Variance (CV)
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Earned Value - Definitions

The ratio of the approved budget for the 
work performed to the approved budget for 
the work planned

SPI = EV/PV
SPI = BCWP/BCWS

Schedule Performance Index  (SPI)

The ratio of the approved budget for the 
work performed to what was actually spent 
to perform the work

CPI = PV/AC
CPI = BCWP/ACWP

Cost Performance Index (CPI)

Earned Value - Definitions

The estimate of the future cost performance that 
is needed to complete the project within the 
approved budget

TCPI = (BAC-EV)/(EAC/AC)
TCPI = (BAC-BCWP)/(EAC/ACWP)

To Complete Performance Index (TCPI)

The difference between the starting project 
budget (BAC) and the forecasted project 
budget when the project is complete (EAC)

VAC = BAC - EAC

Variance at Completion (VAC)
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Agile is is an approach to software development under which requirements and solutions 
evolve through the collaborative effort of self-organising and cross-functional teams and their 
customers/end users. It advocates adaptive planning, evolutionary development, early 
delivery, and continual improvement, and it encourages rapid and flexible response to 
change. (Wikipedia)

Agile is an iterative approach to project management and software development that helps 
teams deliver value to their customers faster and with fewer headaches. Instead of betting 
everything on a "big bang" launch, an agile team delivers work in small, but consumable, 
increments. Requirements, plans, and results are evaluated continuously so teams have a 
natural mechanism for responding to change quickly. (Atlassian)

AGILE

Agile - Definitions

Story

The smallest unit of work 
in an agile framework. 
It should be clear, feasible 
and testable.

“As a <user role> I want to 
achieve <goal> so that I 
get <benefit>.” 

Feature

Discrete functionality within 
an Epic/Capability, 
scheduled to be completed 
within a release. 
Comprised of a collection of 
stories, features should have 
clearly defined objective 
technical completion criteria.

Epic/Capability

High level system 
functionality defined by 
the customer or 
stakeholder, split into 
Features and eventually 
Stories.
Epics are parts of the 
product backlog and 
have a form of relative 
sizing estimate.

Product Backlog

The prioritized list of all the 
Features that need to be 
built, determining the total 
scope of the work for the 
project/release.  

Story Feature Epic/Capability Product Backlog
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Agile - Definitions

Sprint Backlog

The subset of product 
backlog that a team 
targets to deliver during a 
sprint in order to 
accomplish the sprint goal 
and make progress 
toward a desired 
outcome.

Sprint/Iteration

A fixed time period to 
complete a set amount of work.
Sprint planning is a 
collaborative event where the 
team answers two basic 
questions: What work can get 
done in this sprint, and how 
will the chosen work get done.

Velocity

The ‘amount’ of functionality 
a team can deliver within a 
single iteration. 
The Velocity is measured by 
the number of points a 
development team can 
complete, based on its 
actual past performance.

Sprint Backlog Sprint Release Velocity

Release

A combination of 
features, when 
packaged together 
make for a coherent 
deliverable to customers 
or users. 

Agile Burn up chart
The Agile burn-up chart closely resembles the BCWS and BCWP plots of an 
EVM graph.  
Original planned story point completion is analogous to BCWS, and the actual 
story point completions are analogous to BCWP.
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