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Project Schedule Management

PROJECT SCHEDULE MANAGEMENT

Schedule management includes the processes required to ensure
timely completion of the project. But before a project schedule is
created, a project manager should typically have a work breakdown
structure (WBS), an effort estimate for each task, and a resource list
with availability for each resource. A Schedule is created using a
consensus-driven estimation method; the reason for this is that a
schedule itself is an estimate: each date in the schedule is estimated,
and if those dates do not have the buy-in of the people who are going
to do the work, the schedule will be inaccurate.

Setting overall completion dates must be done by the project team
and key stakeholders. The project manager assists by assimilating
information about scope, budget, resources, and estimating times for
completion of project tasks.

Once an overall schedule is set, the project manager is responsible for
monitoring the progress of the project and revising the schedule if
needed. This must be done in consultation with project team members
who are doing the work. There will typically be give-and-take as a
project proceeds among budget, features, and schedule. It is essential
for the project manager to keep all participants informed as to current
schedule status

The schedule development process should generate a project schedule
that meets the following criteria:

e Complete— the schedule must represent all the work to be done.
This is why the quality and completeness of the WBS is so
important.

e Realistic— the schedule must be realistic with regard to time
expectations and the availability of beneficiaries to participate

e Accepted— the schedule must have "buy-in" from team
members and stakeholders, specially the beneficiaries.

Schedule management consists of a series of tasks and steps designed
to help manage the time constrains of the project, the steps are:

e Defining the Schedule
e Publishing the Schedule
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Monitoring the Schedule
Updating the Schedule

Inputs Process Outputs
¢ WBS e Plan - Define activity sequence and ¢ Project Schedule
e Historical duration, develop the network Baseline
Information diagram and GANTT chart ¢ Schedule variance
+ Beneficiary e Do —Communicate and update report
Calendar Schedule Progress e Schedule updates
Information e Check — Monitor schedule variances
e Resource e Adapt — Update the schedule
Planning

Inputs: Inputs for the project scope management include the
following documents or sources of information:

The Work Breakdown Structure which contains a detailed list of
all project activities and tasks.

Historical information from similar projects and their lessons
learned.

Expert advice from subject matter experts on a specific technical
area of the project

Information from project beneficiaries about their own time
commitments

Information on calendar events, holidays, etc.

Resource Planning, the number of people available to the project
Milestones, or agreed on dates for the delivery of specific
outputs

Outputs: The project team will use the above information to develop
three important documents for the project:

the Project Schedule
the Schedule Variance Report
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The creation of the project schedule requires the team to define the
conditions that will lead to the development of the schedule. The first
piece of information needed for this step comes from the WBS that has
all the activities identified for the project. The quality and
completeness of the WBS will determine the quality of the schedule,
and this is a good time for the project team to review if all the project
activities are accounted for. Building the schedule is actually an easy
part but once a project is published and issues and changes start to
creep, the schedule becomes difficult to mange since it’s the resources
with the less flexibility.

The goal of defining the schedule is for the project team to have a
complete understanding of all the work that needs they must
accomplish, by defining the schedule the project also develops an
understanding of the constraints, dependencies and sequence of the
activities.

Activity Sequence

The first step in the creation of the project schedule is to define the
sequence of the activities on a list; this sequence follows the natural
progress the project will follow in the project cycle. The act of
identifying which activity comes before or after another is the process
of identifying dependency relationships between the activities.

There are three types of activity dependencies. Technical or mandatory
dependency is defined by the type of work or activity, for example
building the foundations before building the walls of a school.
Discretionary dependencies are selected by the project manager to
accommodate organizational or resource constraints, these are also
based on educate guesses the project makes in order to circumvent
other constraints. The last dependency come from external factors
imposed to the project, for example the project beneficiaries
completing harvesting of their crops. The end result is a list of
activities in a sequence that will allow the development of
relationships.

The next step is to determine the type of relationship among all
activities; there are four types of relationships:
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e Finish to Start, in this relationship the successor activity cannot
begin until the predecessor task has completed, this is the most
common type of relationship.

e Start to Start, in this relationship the successor activity depends
on the start of the predecessor activity, used for starting
activities in parallel but a delay of the first activity delays the
successor activity.

e Finish to Finish, this relationship has the finish of the successor
activity dependent on the finish of the predecessor.

e Start to Finish, the finish of the successor activity is dependent
on the start of its predecessor, it is seldom used.

Startto Start (S5) Finish to Start (FS)

Activity A

Activity A

Activity B

Activity B

Finish to Finish (FF) Start to Finish (SF)

ActivityA

Activity B

Fig. example of activity dependencies

Activity B

Activity Duration

The team will construct a list of all activities and assign an estimate of
the duration of each activity; it will use historical information from
similar projects and consult with experts. Duration includes the actual
amount of time worked on an activity. If an activity takes one week by
one person, the estimate may become two weeks if the person works
only half time. This information is important at the moment of
determining the total time of the project and the resources available
for a project. That is why it is important that the people actually
responsible for doing the work should have a say in the selection of
the estimates. The typical unit for measuring the duration of an
activity is days or weeks.

There are three schedule constraints that govern when an activity
starts or finish; The first one includes that an activity must be
completed by no earlier than a specific date, this means that an
activity may occur at any time after a specified date but no earlier that
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the given date, this constrain is oriented to meet a deadline. Another
constraint defines that an activity must be completed no later than a
given date. The last type of is a constraint that imposes that an
activity must be complete on a given date, no earlier or later.

The schedule also uses critical information from key project
stakeholder about their availability to the project, beneficiaries have
limited time to commit to the project demands for their presence, the
project team should verify what time constrains or limitations for a
specific date or period exist from beneficiaries.

Estimating how long an activity takes requires understanding of the
availability of resources, the type of skills needed to do the work and
the budget limitations to obtain resources. Fr example one activity
may take 5 weeks to be completed by one person, but two people
working in parallel may be able to cut in half the duration of an
activity. There are three types of activity estimation:

« Analogous estimating; is a top down technique that involves
basing the estimate of the duration of a future activity on the
actual duration of a previous, similar activity.

« Parametric estimating; is estimating the duration of an activity
based on a rate or industry standard for productivity. For
example the productivity rate of one person to collect survey
data from a certain number of beneficiaries per day.

« PERT estimating; uses a calculation to obtain a weighted
average estimation using optimistic, most likely and
pessimistic estimates. The formula is PERT = (Most Optimistic+
(4 x Most Likely) + Most Pessimistic )/6

Network Diagram

Once all the information on the sequence and duration of the project
activities has been competed, the next step is to develop a network
diagram. A network diagram is a graphical representation of the
sequence of project activities and the dependencies among them. The
network diagram is read from left to right or top to bottom. The
network diagram uses a diagram technique in which boxes represent
activities, used by project scheduling software. The complex and
dynamic nature of development projects make this toll especially
valuable because it forces the project team to address the potential
interactions of project activities that can be easily missed otherwise.
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The value of the network diagram is that provides the project team
with visibility and control over the project schedule. It also helps
determine the total duration of the project and its critical path or path
with the longest duration.

The figure below shows an example of a project network diagram that
includes the duration estimates and dependencies.

Activity 4
30 Days X
Activity2 Activity7
| + 30 Days 10 Days
@ Activity 1 | | Activity5 i End
20 Days 20 Days
Activity3 Activity 6 Activity8
10 Days | 30Days 10 Days

Figure Project network diagram
Critical Path

The Critical Path is the longest total duration. Activities on the critical
path cannot be delayed or the whole project will be delayed, unless
the loss of time can be offset somewhere else later on the critical path.
To find the critical path add up the duration of the activities for each
possible path trough the network, to determine which has the longest
total duration. The difference between the longest total duration and
the shortest path(s) is the total amount of float or slack for the non-
critical path activities.

The critical path is in essence the shortest time a project can be
completed, even tough the critical path is the longest path on the
project. It is not the path with the most critical activities it is only
concerned with the time dimension; it is not either the shortest path
on a project network diagram. There are cases in which a network
diagram may have two critical paths that have the same total duration

To calculate the path using the diagram above use the duration of
each activity and all the possible paths on the network.

Path A, Activities 1-2-4-7, total time = 90 days
Path B, Activities 1-2-5-7, total time = 80 days
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Path C, Activities 1-3-6-8, total time = 70 days

The critical path is on Path A

Gantt chart

Another method to display project schedule is know as the Gantt
chart, it has become an popular method in project management for its

use in the most common project scheduling software.

developed by Henry Gantt

incorporated, with some

management.

improvements,

It was

in 1911 and since then has been

to the field of project

I0 [Task Name | Duration

Start

Finizh

k3
Complete

[Feb '07 [hta

rov

[ty 07

Jun ‘07

07
21 |28 |04 [ 11 [18 |26 |04 ] 11 |18 | 25

Ap
01 [os [15 [22]

20 |06 [13 [20 |27

[
[o3 [0 [17

b

Start 0 days
Activity 1 20 days
Activity 2 30 days
A ctivity 3 10 days
Activity 4 30 days
Activity 5 20 days
Activity B 30 days
Activity 7 10 days
Activity 8 10 days
1 |End 0 davys

=

-

o

)

-

o

o

=

30-01-2007
30-01-2007
27-02-2007
30-01-2007
10-04-2007
27-02-2007
13-02-2007
22-05-2007
27-03-2007
04-08-2007

30-01-2007
26-02-2007
09-04-2007
12-02-2007
21-05-2007
26-03-2007
26-03-2007
04-06-2007
09-04-2007
04-06-2007

0%
0%
0%
0%
0%
0%
0%
0%
0%
0%

30-01

Figure Gantt chart

The chart above shows a Gantt schedule were activity durations are
show as bars and the arrows show the dependencies

The steps needed to create a Gantt chart include:
« Review the network diagram to ensure all activity relationships

are complete

« Review the activity durations, resource assignments and skill
levels required to complete each activity
« Review the project calendar and include project dependencies
and constraints
« Develop the Gantt chart and determine the time scale and the
symbols to identify the activity bars and milestones

As a graphical representation of activities as segments on a time scale,
the Gantt chart helps plan and monitor project development or
resource allocation. The left hand side of the Gantt chart is a column
with lists of activities. The horizontal axis is a time scale, expressed
either in absolute or relative time. In a Gantt chart, each activity takes
up one row. Dates run along the top in increments of days, weeks or
months. Rows of bars in the Gantt chart show the start and end dates
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of each activity in the project. Activities may run sequentially, in
parallel or overlapping.

Reality Check

Once the project is completed the project team needs to take a look at
it and determine if it relates to the realities the project will face, One
of the first reality checks a project manager should make is to review
the draft schedule that was originally included in the project contract,
this draft may include only a few high level activities, the start and end
date and significant milestones the project must meet, the contact
includes some initial schedule expectations for the project; next the
project manager must review the beneficiary or community calendar,
holidays and other external factors that will interfere with the
schedule. Changes are made to the schedule using trade offs,
switching the start and end of activities, shifting resources for
activities so that some activities can be completed earlier that planned
and moving activities around until the project has a new schedule that
still meets the initial end date.

Get Schedule Approval

This step also includes negotiations with project stakeholders, for
example the time a certain activity is needed by the administrative
function of the organization must be negotiated so that the resources
and people are made available. Another negotiation include meeting
with community leaders or beneficiary representatives to agree on
specific milestones or dates when the project requires the participation
of the beneficiaries.

Once all people have agreed, at least in principle to the schedule, it is
ready to be published. These negotiations may include in changes to
the schedule, the skills of the project manager in making negotiations
will determine the amount of change on the schedule. Stakeholders
and management will often pressure the project team to either shorten
or change the start dates of certain activities so that they do not
interfere with their own schedules. The project team must learn to
defend their estimates and learn to negotiate with these demands
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Schedule Baseline

Once the team has completed the development of the project schedule
they need to lock or set a baseline that will be used to monitor the
schedule as the project makes progress. This baseline will be reviewed
on a regular basis and all approved changes to the schedule will be
updated against this baseline. This is the schedule that will be
published to the team and stakeholders.

Communicate the Schedule

Once the project has “locked” the schedule with a baseline version it is
ready to be shared with all the people that will be affected by it. This
obviously includes the project team, and the best way to communicate
the schedule is to draw a large version of the schedule and place it on
a wall in a central location of the project office or room, this way the
project schedule is visible to all the team and visitors to the project
room.

A copy of the schedule also needs to reach the organization and the
administrative support functions, especially management.
Stakeholders also receive a copy of the schedule, although it may
include short versions that only highlight the major activities, copies
can be distributed to the donor, key representatives of the community
or beneficiaries, consultants, and partner organizations.

The project schedule is the principal communication tool that
graphically shows the progress of the project and it is used to identify
activities that are not on track, by publishing a copy of the schedule
the project begins to educate the stakeholders about the project’s
complexity and critical dependencies that will impact the project and
ensure that all people who are responsible for delivering outputs for
the project are aware of their responsibilities along the project
timeline.

Schedule Updates

As the project starts to make progress, the project manager will use
the activity status reports from the project team to update the
schedule and update the information of progress. This information
comes from the Work Assignment Sheet or the Scope of Work report
detailed on chapter 7.
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Schedule progress reporting includes information such as the actual
start and actual finish dates and any remaining durations for any
unfinished scheduled activities. To facilitate the reporting of schedule
progress a form can be used that maintains a consisted use during the
life of the project.

The project manager updates the schedule using two methods: by
placing the percentage by which each activity has been completed
during a reporting period, or by placing the number of days that have
been worked on an activity. These reporting periods could be weekly,
monthly or quarterly, all depending on the length and detail of the
project schedule.

The results of this updates with actual data, gives the project manager
information on the general status of the project, and result in changes
to the planned project end.

Monitoring the project schedule is mainly focused on determining the
current status of the project, the project manager, based on the
information then will determine what factors have influenced the
changes in the schedule and these may be internal or external factors.
The project manager then will determine the impact on the schedule
and determine various actions to either bring the schedule back to the
original status or accept that the changes will cause an effect on the
schedule.

Monitor Schedule Performance

Reporting progress reports are used to evaluate the impact to the
schedule and determine if the project is still on track or will be
delayed. Monitor performance basically results in deciding if the
variation o the schedule requires any corrective action, For example an
activity is reported to have lasted more days than actually planned,
but if the activity is not on the critical path then the project end is not
affected and no action is required.

The chart below shows that progress on activity 6 is behind schedule,

as marked by the dark vertical line that shows the current reporting
date, since activity 6 is not on the critical path, the delay will not cause
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a delay on the project end date. The use of progress bars is an
effective tool to visually identify the status of each activity.

ID [Tazk Hame Duration Start Finizh 3 [Feb '07 [har 07 Apr 07 [May'07 [Jun 07
. | | Complete 21|2§|n4||1\13|2 To4 [11 [ 18 [25 |01 |08 [15 |22 |29 |06 [13 |20 |27 |03 [10 |17
i |Start O days 30-01-2007 | 30-01-2007 0%
3| Activity 1 20 days  30-01-2007  26-02-2007 100%
4| Activity 2 30 days  27-02-2007  09-04-2007 0%
| Activity 3 10 days  30-01-2007  12-02-2007 100%
B | Activity 4 30 days  10-04-2007  21-05-2007 0%
7| Activity 5 20 days | 27-02-2007  26-03-2007 T0%
8 |Activity B 30 days  13-02-2007  26-03-2007 20%
E Activity 7 10 days  22-05-2007  04-06-2007 0%
| 10| Activity § 10 days  27-03-2007  09-04-2007 0%
11 |End O days 04-06-2007 | 04-06-2007 0% ‘ 04-05

Figure. Schedule progress

The graph above shows that on March 15th activities 1 and 3 have
been completed as planned, activity 2 is ahead of schedule, while
activity 6 is behind.

Variance Analysis

Variance analysis is performed to determine the degree of variance a
schedule has from the baseline data. It compares target schedule
dates with the actual start and completion dates of an activity. This
helps detect variations and leads to the implementation of corrective
actions in case of schedule delays.

A schedule control table can be used to track the trends in schedule
performance, showing the times when the project was behind schedule
and that corrective actions were taken to bring the project back in
track with the planned schedule estimates.

bt = b

Planned Planned Planned @ Actual Actual Actual
Activity Duration | Start End Duration Start End Duration Variance
WES PROJECT 90 days 28-Jan 01-Jun 28-Jan 01-Jun

Start 0/ 28-01-07 28-01-07 25-01-07| 25-01-07
1 Activity 1 200 29-01-07 18-02-07 20 29-01-07| 20-02-07 22
2 Activity 2 a0 26-02-07 28-03-07 30 30-01-07| 01-03-07 3l
3 Activity 3 10 26-02-07 08-03-07 10 26-02-07 05-03-07 7 -
4| Activity 4 30 09-04-07 09-05-07 30
5 Activity 5 20 09-04-07 29-04-07 20
B Activity @ 300 12-03-07 11-04-07 30 ]
7| Activity 7 100 21-05-07 31-05-07 10
5 Activity 3 10 23-04-07 03-05-07 10

End 0 01-06-07 01-06-07 01-06-07| 01-06-07

Reporting period March 15, 2007

Figure Schedule control table
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Propose Schedule Changes

The variance analysis may show that the project will have a delay on
its planned end date. The project manager needs to evaluate the
options available to bring the schedule back on track. This effort may
include the use of additional resources and that can have an impact to
the project budget.

There are two simple corrective actions techniques to amend the
schedule

« Crashing is a technique for making budget and schedule trade
off to obtain the greatest amount of schedule compression for
the least amount of cost increase. For example by assigning an
extra resource to an activity in order to reduce the time to
complete it. The project manager must be determined if
reducing the project duration is enough to justify the higher
costs associated with reducing the activity. The tradeoff may
be with increasing an activity duration that is not on the critical
path by moving the resources assigned initially to it.

« Fast tracking involves doing activities in parallel that was
originally planed to be in sequence. The project manager must
determine if there are no critical dependencies. For example an
activity for aggregating baseline data was planned to start
once all data was collected, but by fast tracking the activity
could start earlier than planned and doesn’t need to wait until
all data is collected, some work like preparation of the
database could start earlier than planned thus reducing the
time to compete the project. In Fast tracking, activities can
been arranged to take advantage of non-dependent activities
that can occur simultaneously, thus shortening the overall
project timeline.

Any corrective action must investigate the causes for the delays on the
project; it is not enough to change the project schedule but to
understand the root causes that identify the causes of the changes.
These may include wrong assumptions about the project at the time of
developing the estimates, changes in the project environment causes
by internal factors, such as loosing a key member from the team, or
external factors such a social or political upheaval in the area the
project works that have cause the delays.
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In order to properly update the project schedule the project needs to
determine the process to make changes to the project schedule, this
process includes:

« Who has authority to make changes

« How to analyze impact of schedule changes to other constraints
such as scope, budget and quality

How often the schedule is monitored and updated

Version control

Schedule change approval process

Update Schedule

Updating the schedule requires modifications to the schedule baseline
and new start dates or end dates are established on the project. All
changes to the schedule must be approved as part of the change
control procedures that defines the authorization levels for changes to
the schedule.

Changes occur as part of the recommendations from the project to
adjust the schedule, as best as possible, to meet the planned dates.
The recommendations come from the schedule variance analysis which
determines the severity of the delays and the corrective actions
required.

The project manager presents the results of the changes to the
schedule and gets approval to implement the changes and take the
corrective actions needed.

Document Lessons Learned

Document the steps taken to make adjustments to the project
schedule is part of the lessons learned process to build a historical
database that will be compiled during the project close. Lesson learned
also include the actions and steps taken to improve schedule
performance and experience gained in estimating the duration of
activities. The initial estimate may have been based on assumptions or
guess estimates that only during the actual implementation the project
team discovered the actual time that the activity required for
completion. This information can also help activities that are still on
the schedule and could benefit from the new knowledge.
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Communicate Schedule Updates

Once the changes and been approved and the schedule has been
updated, the project manager needs to communicate the new
schedule, this can be done during the regular reporting periods or if
the change is significant, to communicate the change to all
stakeholders impacted by it.

It is on no use if the project makes modification to the schedule and
this change is not communicated to the stakeholders who can still be
working on the original schedule dates. The project schedule posted on
the project office is also replaced so that all project staff is aware of
the modifications and can act accordingly.
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