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DESIGNING THE PERT CHART

1 Preface

This memorandum is addressed to the Handicap International programme teams as a methodological aid in drafting full proposals for grant applications in response to calls for proposals from the European Commission (EuropeAid).

It refers to Chapter 1.7 of the application form for full proposals and provides the following guidelines for responding to the EC requirements, set down as follows:

Clearly indicate the sequence of links between the different activities in a Project Management document, identifying the critical path for the implementation of the activity (start-end, end-end, start-start etc.)

The following details must be provided (again from the EC)

“The applicant should explain the rationale and sequence of links between the activities appearing in the action plan; so setting the links between activities that could start together or should finish together or those that should finish before another activity starts. It is needed for preparing and assessing the action plan (that the applicants should prepare in Part B / Section 1.9 of the grant application form + logframe). This requirement should also help all applicants whilst describing (in max 9 pages) the activities to be carried out to pay attention to the ideal sequence of these activities in order to produce the expected results.
Note that "Form" in this case meaning "way", "manner" or "in a recognized management methodology format" and not "document" as translated in the FR version”
This memorandum proposes a simplified adaptation of the tool used for project planning, the PERT chart. This type of chart seems to be the most suited to the requirements laid down by the EC.

You must not use the term Pert chart in the application form because, even though it retains the spirit of the tool, the version proposed in this memorandum is rudimentary and has been “contrived” to provide the basics and to remain at a general level.

2 Overview of a PERT chart

PERT (Program Evaluation and Review) is a US technique for modelling a project. It entails placing several tasks in a specific order in the form of a network; their interconnections and time sequences will lead to a finished product (in this case the specific project objective). The chart presents the logical sequencing of all the activities. 

Graphic representation

Each activity will be represented by a circle divided into two sections




[image: image1]

The link between two activities will be represented by an arrow running from left to right; the length of the arrow is of no importance. 


The final diagram will look like this:












The levels:

Be careful, the “levels” are not dates (they do not mean, for example, that C and G will take place at the same time); they show the logical link between the activities (indicating that C precedes D or that G precedes D).

The level concept will not be addressed in the simplified preparation method (called trial and error) to be explored later, since it is not considered to be relevant to the required exercise.

A few rules

A PERT network always has a start and a finish.

- There is never a return arrow; arrows always run from left to right.

- The arrows do not overlap each other

- The next task can only start if the preceding task has been completed.

What this sort of diagram tells us

Activity A starts the project

Activity B finishes the project

Activities C and G can only start if A has finished

Activities E and D can only start if C has finished

Activity B can only start if E, D and G have finished

The critical path

This is shown in red on our chart. It is the continuous pathway from A to B, via the activities that take the maximum amount of time.

A-C-E-B = 24

A-C-E-B = 21

A-G-B     = 18

By calculating this critical path we determine the actual duration of the project.

3 Proposal for a method of constructing the PERT chart for the project

The proposal below will help you to prepare the basic outline of a PERT chart and, where necessary, to decide on the duration of the project by calculating the critical path.

The tool is actually much more complex than our proposal, although this should suffice for Chapter 1.7 of the EC form.

3.1 Activities table

Once the logical framework has been established, you have a list of activities which reflect the way you intend to implement the project in order to achieve the expected results.

On the basis of this list of activities you can proceed to the following stages:
3.1.1 List the Logical Framework activities in a 5-column table

This list does not indicate the order in which these activities will be carried out

Table 1

	Code
	Description
	
	

	1.1
	Description of LF activity 1.1
	
	

	1.2
	Description of LF activity 1.2
	
	

	1.3
	Description of LF activity 1.3
	
	

	…….
	…………
	
	

	2.1
	………….
	
	

	2.2
	………….
	
	

	…….
	…………..
	
	

	3.1
	…………..
	
	

	3.2
	…………..
	
	

	…..
	………….
	
	


N.B. Here the coding uses traditional numbering for the activities in the logical framework
3.1.2 Estimate the duration of each activity and enter it in the third column

Choose the same time unit for all the activities. It would seem logical to use a month for a project continuing over several years

Table 2

	Code
	Description
	Duration (month)
	

	1.1
	Description of LF activity 1.1
	2
	

	1.2
	Description of LF activity 1.2
	1.5
	

	1.3
	Description of LF activity 1.3
	0.5
	

	…….
	…………
	……..
	

	2.1
	………….
	…………
	

	2.2
	………….
	…………
	

	…….
	…………..
	………….
	

	3.1
	…………..
	………….
	

	3.2
	…………..
	………….
	

	…..
	………….
	…………..
	


3.1.3 For each activity identify the activity/activities that immediately precede it and list the relevant one/ones in the last column.

For each activity you need to ask yourself:

Which activity/activities must I have completed before starting this new activity? N.B. This is the direct link between the activity and the preceding activities.

Table 3

	Code
	Description
	Duration
	Preceding activities

	1.1
	Description of LF activity 1.1
	2
	

	1.2
	Description of LF activity 1.2
	1.5
	1.3 – 2.2

	1.3
	Description of LF activity 1.3
	0.5
	2.3 -  3.1 

	…….
	…………
	……..
	……

	2.1
	………….
	…………
	

	2.2
	………….
	…………
	……..

	…….
	…………..
	………….
	…….

	3.1
	…………..
	………….
	……..

	3.2
	…………..
	………….
	……..

	…..
	………….
	…………..
	………


Here we can see that activities 1.3 and 2.2 must be completed before starting activity 1.2.

The project will start with activities 1.1 and 2.1 since they have no preceding activities.

A certain number of predecessor links can be found in the time schedule if it has already been prepared. But remember that in the planning stage the PERT chart is generally worked out before the time schedule. 

This work is the key to your chart and must be prepared carefully and logically.

It may mean that you will have to modify an activity description or add or remove activities (though hopefully not at this stage in the construction of the project).

At the end of this stage, work is already well underway, but we still do not have an overall structure for all the activities in the project. This is the purpose of the following stage.

3.2 Creating the Pert chart

This involves constructing a chart as shown in Chapter 2 (Overview).

Two methods can be used to construct our chart outline:

The simple method, which we will call the “trial and error” method, is the one described in this memo.

The predecessor matrix method is for PERT experts or for the curious, who will be redirected to documents on the Web (see end of memo).

3.2 Working out the Pert chart
This entails constructing a chart as shown in Chapter 2 (Overview).

Two methods can be used to construct our chart outline:

The simple method, which we will call the simple “trial and error method, is the one described in this memo.

The predecessor matrix method is for PERT experts or for the curious, who will be redirected to documents on the Web (see end of memo).

3.2.1 The trial and error method
This is the preferred method because there are only a limited number of activities in the logical framework (20, 25 maximum).

Equipment: a board (white, black etc.) and post-its 

A - Setting up the post-it game
A post-it represents an activity. An activity is represented on each post-it on as follows: (Example taken from board 3)


[image: image2]
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B – Construction method
B – 1 In the activities table identify the activities that have no predecessor activity and place them on the extreme left of the board (Example taken from table 3)
The project will start with activities 1.1 and 2.1 since they have no preceding activities.


[image: image5]
START
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B – 2 Identify the final activity or activities in the project.

In this case the answer will not be provided in the activities table that you have constructed, but working as a team it should not be too difficult to find.

When the final activity has been defined, place it on the extreme right of the board.
Let us choose activity 1.2 at random as the final activity (Example taken from table 3)

[image: image7]
DEBUT
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    FINISH
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B – 3 How to connect the two ends
At this stage, it is easiest to go back through the preceding activities, that is start at the end (from the right) and go back to the start (on the left), putting in position the actions prior to the final activity 1.2.

Activities 1.3 and 2.2 are the activities preceding 1.2. They will be shown like this: (Example taken from table 3)
1st option
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START
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    FINISH


[image: image13]




[image: image14]
But the following diagram is equally valid
2nd option
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START
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    FINISH
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As you construct the chart, you can choose between the two options, but respect the rule: the arrows must not intersect. That is where trial and error comes in.

If you construct your chart on the basis of our example in table 3, you will obtain the following.
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START
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    FINISH




[image: image23]

[image: image24]




[image: image25]
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And so on, up to the point when START and FINISH are linked.

 The diagram obtained complies with the first part of the requirement:

« …..the sequence and links between the different activities…. »
At this stage, it may be enough to present the diagram accompanied by an explanation. Some project teams may not want to continue the exercise; if so, you should not indicate the activity durations in the circles. 

The second part of the requirement in Chapter 1.7, however, is:

« …identify the critical path for implementing the action… »

It is, therefore, up to those that wish to do so to identify this critical path.

C – Determining the critical path
Determining the critical path entails showing on the newly created network the path formed by the sequence of different tasks, in order to indicate the maximum length of time it will take to implement the project. (See above Chapter 2, Overview).
[image: image27.emf]
The critical path
This is shown in red in our diagramme, it is the continuous pathway from A, via the activities of maximum duration, to B.

A-C-E-B = 24

A-C-D-B = 21

A-G-B     = 18

In fact it is not quite so simple (although the principle is correct), since it is unlikely that you would obtain the total duration of the project merely by adding together the durations of the activities on the critical path.

You therefore have to inject a new variable into the calculation of the critical path, the “time lag”.

The TIME LAG is the length of time between the end of one activity and the start of the following one. This time lag will be shown on the arrow linking 2 interconnected activities.
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N.B. The value of the time lag is expressed in the same unit as the activity durations
To assess the value of a time lag you must:

- Estimate the duration of the sub-activities or tasks required in order to move from A to B, which are not listed in the LF (since we are still at the macro level).

- Estimate the duration of the constraints, internal or external to the project, which may exist between two activities (e.g. time lag between a law being voted and the publication of its application decrees).
The length of the time lag may well be a combination of the two. The application section must provide the details and reasons for the durations (activities and time lags) indicated in your chart.

You must identify and indicate the time lag on each of the arrows.

Our actual critical path, which justifies the duration of the project, will be the continuous path in which the sum total of the activity durations + the sum total of the time lags is the greatest.

N.B. This path is said to be critical because it corresponds to the duration of the project and therefore there can be no delay in the implementation of an activity and no extension of the time lags without exceeding the total duration of the project. You must bear this requirement in mind when estimating the activity durations and the time lags.

3.2 The method of creating a Pert chart using the Predecessor matrix
Thos who do not wish to use the trial and error method to construct the chart should go to the following URL:

Lesson 3 of the web page : http://www.canege.org/demos/DESS_GestProj/index.html
Conclusion 

Although this new EC requirement imposes extra constraints on the preparation of new funding proposals, it will certainly force us to be more rigorous when planning our projects.

For those who are curious to learn about the Pert chart, here is one of the numerous references:

http://fr.wikipedia.org/wiki/R%C3%A9seau_PERT
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