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Overview

Monitoring answers two questions: Is the project where it should be, and where will it end? This
week introduces earned value management, which combines scope, schedule and cost in one set
of measures, and its use in the reporting of funded projects [1, 2].

Learning outcomes

By the end of the week, students are expected to compute planned value, earned value and actual
cost, to derive schedule and cost variances and performance indices, to forecast the cost at
completion with several methods, and to choose suitable methods for measuring the progress of
research tasks.

Lecture

Baselines and variances

Control requires a baseline: the approved plan of scope, schedule and cost against which
performance is measured. Reporting that lists costs spent and tasks started says little about
performance, because it does not relate the money spent to the work accomplished. Earned
value management was developed to make this relation explicit, and it is described in a standard
of the Project Management Institute and in the textbook of Fleming and Koppelman [1, 2].

The three measures

Planned value (PV) is the budgeted cost of the work scheduled up to the status date. Earned
value (EV) is the budgeted cost of the work actually performed. Actual cost (AC) is the cost
actually incurred for that work. From these, the schedule variance is EV minus PV and the cost
variance is EV minus AC; the schedule performance index SPI is EV divided by PV and the cost
performance index CPI is EV divided by AC. An index below one signals a problem. In the
example of Figure 12.1, at month 6 of a 12-month project with a budget of 240 thousand euro,
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the planned value is 96, the earned value 84 and the actual cost 105, so SPI is 0.875 and CPI is
0.8: The project is behind schedule and over budget.

Earned value: behind schedule (SPI 0.875) and over budget (CPI 0.8)
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Figure 12.1. Planned value, earned value and actual cost of the example project at month 6 [1].

Forecasting the end

The budget at completion (BAC) is the total planned budget. If the current cost efficiency
continues, the estimate at completion is EAC = BAC / CPI, 300 thousand euro in the example. If
the overrun was a one-off event and future work will proceed as planned, EAC = AC + (BAC -
EV), which gives 261. If both cost and schedule performance influence the remaining work,
EAC =AC + (BAC - EV)/(CPI x SPI), which gives about 328. The variance at completion is
BAC minus EAC, and the to-complete performance index, (BAC - EV) / (BAC - AC), states the
cost efficiency that the remaining work would need to finish within budget. A to-complete index
well above the current CPI indicates an unrealistic plan. The choice among forecasts is a
judgement about the causes of the variance, not a matter of arithmetic.

Measuring progress in research

The weak point of earned value in research is the measurement of EV itself, because progress on
uncertain tasks is hard to estimate and percent-complete judgements tend to be optimistic. Fixed
rules reduce the problem: the 0/100 rule credits a task only when it is finished, and the 50/50 rule
credits half at the start and half at completion. Linking earned value to deliverables and
milestones makes it verifiable. Funders require periodic technical and financial reports, and
earned value measures, even computed informally, help a project team to see problems before
the reports do. The lab computes all measures for three scenarios, and the notebook reproduces
the calculations.

Pause and reflect. Which measure of progress would be most honest for the tasks of
your project: percent complete, 0/100 or milestones?
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Hands-on components

Interactive lab: Choose a scenario and a status month. The calculator plots planned value,
earned value and actual cost, computes variances and indices and compares three forecasts of
the cost at completion [1, 2]. Link: https://utkukose.github.io/rd-project-management-NB-
lecture/weeks/week-12/1ab.html

Colab notebook: The notebook computes earned value measures month by month for the
example project and compares forecasts of the cost at completion [1]. Link:
https://colab.research.google.com/github/utkukose/rd-project-management-NB-lecture/blob/
main/weeks/week-12/NB12_earned_value.ipynb

Reflection prompts

1. Which scenario in the lab resembles a project you know, and which forecast would you
have trusted?

2. How would you measure earned value for a task whose outcome is a negative result?

3. What should a periodic report to a funder contain beyond the numbers of earned value
management?

Weekly task and submission

Define the performance measurement baseline of your project: planned value by month and the
rule for measuring earned value for each work package. Then compute a mid-term status for an
assumed scenario of your choice and write a half-page status report with forecasts. Attach the
notebook with both exercises completed.

The weekly task supports self-learning and builds a personal portfolio. When the course is
followed with the instructor during an active semester, the task can be sent together with the
exported learning log to utkukose@sdu.edu.tr or utkukose@gmail.com for evaluation.
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