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HOW TO PLAN AND ORGANIZE A PROJECT

WHY PLANNING IS NECESSARY

There are times when a project manager is instructed by the project sponsor to
skip the planning process of a new project since, “it wastes time.” Here are some
reasons why planning is vitally necessary.

o For every hour spent in planning, approximately six to eight hours of
misdirected activity are prevented.

e Gresham’s Law: If initial planning is done poorly, the rise of daily problems
will eventually prevent adequate replanning.*

¢ 10/10 Rule: In order to complete the project within 10% of the estimated
cost, 10% of the total estimated cost must be allocated to planning.’

PLANNING PITFALLS TO AVOID

As with other aspects of managing projects, there are common pitfalls to avoid. Unless they are
understood, the project manager may wander into crisis management.

¢ Planning a project without a project charter.

e Planning the project hastily.

e The “Thorndike effect.”

Neglecting to include project risk mitigations in the schedule and budget.

Not giving schedule/cost estimates a “sanity check.”

Not building margins into the planning.

Neglecting to get sponsor/customer approval of the project management
plan.

! Sir Thomas Gresham (1519-1579): His law states that bad money displaces good money. The same principle can be applied to project
planning, <http://www.bartleby.com/65/gr/GreshamT.html>. This principle means that if a project is poorly planned, the number of resulting
problems will become so great that effective recovery planning becomes impossible.

2 Greg Githens, Financial Models, Right Questions, Good Decisions, PM Network (Richman VA: Project Management Institute, July, 1998).

% Thorndike put forth the theory that the greater the satisfaction or discomfort, the greater the strengthening or weakening of the bond. To
project managers this often means trying to do everything by themselves, because that’s what made them successful in the past. Source: Edward
L. Thorndike, “The Psychology of Wants, Interests, and Attitudes,” 1935. Appleton-Century, New York.
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HOW TO USE FIVE KEY PLANNING TOOLS

Planning “tools” can often assist the project manager with the project planning
process. Like any such tools, not all may be required for every project. The five
key planning tools used most often by project managers are:

e Tool #1: Work Breakdown Structure (WBS).

o Tool #2: Organization Breakdown Structure (OBS).
e Tool #3: Responsibility Allocation Matrix (RAM).
e Tool #4: Network Diagram.

e Tool #5: Project Schedule (Gantt Chart).

Tool #1: Work Breakdown Structure

“A Work Breakdown Structure is a deliverable-oriented hierarchical
decomposition of the work to be executed by the project team to accomplish the
project objectives and create the required deliverables.”

A Work Breakdown Structure is a fundamental project management technique for
defining and organizing the total scope of a project, using a hierarchical tree
structure. The first two levels of the WBS (the root node and Level 2) define a set
of planned outcomes that collectively and exclusively represent 100% of the
project scope. At each subsequent level, the children of a parent node collectively
and exclusively represent 100% of the scope of their parent node.

Complex projects can be overwhelming to the project manager. Instinctively,
many project managers will take a multifaceted project and break it down into
smaller, more manageable parts. This process is called decomposing the project.
The tool most often used to accomplish this is the Project Work Breakdown
Structure. The WBS is nothing more than a hierarchical diagram that shows the
various elements of the project in pictorial form.

Large, complex projects are organized and comprehended by breaking them into
progressively smaller pieces until they are a collection of defined "work packages"
that may include a number of tasks. A $1,000,000,000 project is simply a lot of
$50,000 projects joined together. The Work Breakdown Structure (WBS) is used
to provide the framework for organizing and managing the work.

A well-designed WBS describes planned outcomes instead of planned actions.
Outcomes are the desired ends of the project, such as a product, result, or service,
and can be predicted accurately. Actions, on the other hand, may be difficult to
predict accurately. A well-designed WBS makes it easy to assign any project
activity to one and only one terminal element of the WBS.

* A Guide to the Project Management Body of Knowledge, 3" Edition (Newton Square, PA: Project Management Institute, 2004) 379.
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Even though the term “Work Breakdown Structure” has been used as a label for
all project scope hierarchical diagrams, there are, in practice, many types other
than “deliverable” oriented structures.

Verb-oriented WBS: a task-oriented WBS defines the deliverable of project work
in terms of the actions that must be done to produce the deliverable. The first word
in a given WBS element usually is a verb, such as, design, develop, optimize,
transfer, test, etc.

Noun-oriented WBS: a deliverable-oriented WBS defines project work in terms of
the components (physical or functional) that make up the deliverable. In this case,
the first word in a given WBS element is a noun, such as, Module A, Subsystem
A, Automobile Engine, Antenna, etc. Since the nouns are usually parts of a
product, this WBS type is sometimes called a “Product Breakdown Structure
(PBS). Deliverable-oriented WBS structures are the preferred type according to
PMTI’s definition.

Time-phased WBS: a “time-phased” WBS is one that is used on very long projects.
It breaks the project into major phases instead of tasks. In this type, a “rolling
wave” approach is adopted and only the near-term phase is planned in detail.

Other WBS types may include organization-types, geographical-types, cost
breakdown types, and profit-center types.

The 100% Rule. One of the most important WBS design principles is called the
100% Rule, defined as follows:

“The 100% Rule...states that the WBS includes 100% of the work
defined by the project scope and captures all deliverables — internal,
external, interim — in terms of the work to be completed, including
project management. The 100% rule is one of the most important
principles guiding the development, decomposition and evaluation of
the WBS. The rule applies at all levels within the hierarchy: the sum of
the work at the “child” level must equal 100% of the work represented
by the “parent” and the WBS should not include any work that falls
outside the actual scope of the project, that is, it cannot include more
than 100% of the work... It is important to remember that the 100%
rule also applies to the activity level. The work represented by the
activities in each work package must add up to 100% of the work
necessary to complete the work package. **

% Practice Standard for Work Breakdown Structures, 2" Edition (Newton Square, PA: Project Management Institute, 2006), p. 8



If the WBS designer attempts to capture any action-oriented details in the WBS,
he/she will likely include either too many actions or too few actions. Too many
actions will exceed 100% of the parent's scope and too few will fall short of 100%
of the parent's scope. The best way to adhere to the 100% Rule is to define WBS
elements in terms of outcomes or results. This also ensures that the WBS is not
overly prescriptive of methods, allowing for greater ingenuity and creative
thinking on the part of the project participants. For new product development
projects, the most common technique to assure an outcome-oriented WBS is to
use a product breakdown structure (PBS).

Feature-driven software projects may use a similar technique which is to employ a
feature breakdown structure. When a project provides professional services, a
common technique is to capture all planned deliverables to create a deliverable-
oriented WBS. Work breakdown structures that subdivide work by project phases
(e.g. Preliminary Design Phase, Critical Design Phase) must ensure that phases are
clearly separated by a deliverable (e.g. an approved Preliminary Design Review
document, or an approved Critical Design Review document).

Of all the levels on a WBS, Level-2 is often the most important because it
determines how actual costs and schedule data are grouped for future project cost
and schedule estimating. A project manager may find it useful to know how much
it took to design (major work element) a product after it had been completed so
that the data can be used for future analogous estimating. In other cases, the
project manager may want to know how much a major part of the product actually
cost after the project was completed. For this a PBS would be used. Level-2 is
therefore used to capture “actuals” from a project for future estimating purposes.

When completed, each WBS element should contain the following four items:

e The scope of work, including any “deliverables.”

¢ The beginning and end dates for the scope of work.

e The budget for the scope of work.

¢ The name of the person responsible for the scope of work.

By using a WBS in this manner the project manager can approach a complex
project and decompose it into manageable, assignable portions. There is minimal
confusion among project members when this technique is used.

In addition to the 100% Rule, it is important that there is no overlap in scope
definition between two elements of a WBS. This ambiguity could result in
duplicated work or miscommunications about responsibility and authority.
Likewise, such overlap is likely to cause confusion regarding project cost
accounting. If the WBS element names are ambiguous, a WBS dictionary can help
clarify the distinctions between WBS elements
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The WBS is decomposed down to the work package level. A work package is the
lowest level in the WBS, and is the point at which the cost and schedule for the
work can be reliably estimated.®

A question to be answered in the design of any WBS is when to stop dividing
work into smaller elements. If a WBS terminal elements are defined too broadly, it
may not be possible to track project performance effectively. If a WBS terminal
elements are too granular, it may be inefficient to keep track of so many terminal
elements, especially if the planned work is in the distant future. A satisfactory
tradeoff may be found in the concept of progressive elaboration which allows
WABS details to be progressively refined before work begins on an element of
work.

One form of progressive elaboration in large projects is called rolling wave
planning which establishes a regular time schedule for progressive elaboration. In
reality, an effective limit of WBS granularity may be reached when it is no longer
possible to define planned outcomes, and the only details remaining are actions.
Unless these actions can be defined to adhere to the 100% Rule, the WBS should
not be further subdivided.

The 4% Rule of Decomposition. Gary Heerkens suggests a 4% Rule for
decomposing a WBS. With this rule a WBS is adequately decomposed when the
lowest element is about 4% of the total project. ' For a 26-week schedule, the
lowest element should be about one week. For a $2.6M project, the lowest level
should be about $104K.

The 40-Hour Rule of Decomposition. Another rule-of-thumb for determining how
far down a WBS should be decomposed is called the “40-Hour Rule.” Generally,
when a project has been decomposed down to an element that has about 40 hours
of allocated direct labor, there is no need to decompose further. The 40-Hour Rule
is based on a 40-hour work week. Because of this, most WBS diagrams are not
symmetrical, and some legs may go down to different WBS levels.

It is common for WBS elements to be numbered sequentially to reveal the
hierarchical structure. For example, “1267.1.1, Requirements Definition,”’
identifies this item as a Level 3 WBS element, since there are three numbers
separated by decimal points. This coding scheme also helps WBS elements to be
recognized in any written context.

® PMBOK, 3" Ed, 114.
" Gary R. Heerkens, Project Management (New York, NY: McGraw-Hill Publishers, 2002) p. 103, 122.
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The above WBS diagram also illustrates the 100% Rule. These percentages are
usually based on the estimated costs, or estimated effort (direct labor hours). At
the beginning of the decomposition process, the project manager assigns 100% to
the total scope of this project. At WBS Level 2, the 100% is subdivided into five
elements at Level-2. The number of points allocated to each is an estimate based
on the relative effort involved. Level 2 elements are further subdivided to Level 3,
and so forth.

The above diagram depicts the graphical WBS method. Another technique for
decomposing a project is the indentured outline method. In this case the WBS
levels are identified by their indenturing as shown in the following list. Some
project managers prefer this method because it is typically the left portion of the
Gantt Chart.



1267 PROJECT

1267.1 Systems Integration
1267.1.1 Requirements Definition
1267.1.2 Regulations
1267.1.3 Scheduling
1267.1.4 Monitoring & Control
1267.1.5 Procurement Management
1267.1.6 Closeout

1267.2 Design
1267.2.1 Conceptual Design
1267.2.2 Preliminary Design
1267.2.3 Final Design

1267.3 Engineering
1267.3.1 Civil Engineering
1267.3.2 Mechanical Engineering
1267.3.3 Electrical Engineering
1267.3.4 Systems Engineering
1267.3.5 Construction
1267.3.6 Safety

1267.4 Construction
1267.4.1 Foundation
1267.4.2 Structures
1267.4.3 Roads
1267.4.4 Landscape

1267.5 Safety
1267.5.1 Safety Planning
1267.5.2 Safety Documents
1267.5.3 Inspections

It is recommended that WBS design be initiated with interactive software (e.g. a
spreadsheet) that allows automatic rolling up of point values. Another
recommended practice is to discuss the point estimations with project team
members. This collaborative technique builds greater insight into scope
definitions, underlying assumptions, and consensus regarding the level of
granularity required to manage the project.

A WBS is not a project plan or a project schedule and it is not a chronological
listing. It is considered poor practice to construct a project schedule (e.g. using
project management software) before designing a proper WBS. This would be
similar to scheduling the activities of home construction before completing the
house design. Without concentrating on planned outcomes, it is very difficult to
follow the 100% Rule at all levels of the WBS hierarchy. It is not possible to
recover from an improperly defined WBS without starting over, so it is
worthwhile to finish the WBS design before starting a project plan or project
schedule.
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A WBS is not an organizational hierarchy. Some practitioners make the mistake of
creating a WBS that shadows the organizational chart. While it is common for
responsibility to be assigned to organizational elements, a WBS that shadows the
organizational structure is not descriptive of the project scope and is not outcome-
oriented.

Short-term memory capacity should not dictate the size and span of a WBS tree
structure. Some reference material suggests that each WBS level be limited to 5-9
elements because that is a theoretical limit to short-term memory. It is far more
important to construct a logical grouping of planned outcomes than to worry about
the limits of short-term human memory.

WBS updates, other than progressive elaboration of details, require formal change
control. This is another reason why a WBS should be outcome-oriented and not be
prescriptive of methods. Methods can and will change frequently, but changes in
planned outcomes require a higher degree of formality. If outcomes and actions
are blended, change control may be too rigid for actions and too informal for
outcomes.

WBS Checklist. When the first WBS is drafted, the project manager should use the
following checklist to ensure that all aspects of a proper WBS have been
considered.

¢ The top element of the WBS is the overall deliverable of the project, and all
stakeholders agree with it.

o The first two levels of the WBS (the root node and Level 2) define a set of
planned outcomes that collectively and exclusively represent 100% of the
project scope.

e The WBS elements are defined in terms of outcomes or results. (Outcomes
are the desired ends of the project, and can be predicted accurately).

e Each WBS element has an identification number assigned which identifies
its relative position within the structure.

e The WBS encompasses everything that will ultimately comprise the project
deliverable, and all deliverables in the project are included.

e Each WBS element contains the following four items: 1) the scope of work,
including any “deliverables,” 2) the beginning and end dates for the scope of
work, 3) the budget for the scope of work, 4) the name of the person
responsible for the scope of work.

e There is no overlap in scope definition between two elements of a WBS.

o The WBS is not a project plan or a project schedule, and it is not a
chronological listing.

e The WBS is not an organizational hierarchy.
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¢ In the judgment of all parties involved, the WBS has been decomposed and it
is no longer possible to define planned outcomes--the only details remaining
are actions.

o The WBS is not an exhaustive list of work. It is instead a comprehensive
classification of project scope.

e In the judgment of all parties involved, the WBS is neither over-simplified or
overly complex. It provides an adequate graphical or outline form for
viewing the overall scope of the project.

In planning a project, it is normal to find oneself momentarily overwhelmed and
confused, when one begins to grasp the details and scope of even a modest size
project. This results from one person trying to understand the details of work that
will be performed by a number of people over a period of time. The way to get
beyond being overwhelmed and confused is to break the project into pieces,
organize the pieces in a logical way using a WBS, and then get help from the rest
of your project team.

Psychologists say our brains can normally comprehend around seven to nine items
simultaneously. A project with thousands or even dozens of tasks goes way over
our ability to grasp all at once. The solution is to divide and conquer. The WBS
helps break thousands of tasks into chunks that we can understand and assimilate.
Preparing and understanding a WBS for your project is a big step towards
managing and mastering its inherent complexity.®

Tool #2: Organization Breakdown Structure (OBS)

Like the WBS, the OBS is a hierarchical diagram. It typically depicts the overall
organization of the project members, usually with the project manager at the top,
the team leaders at Level 2, and the individual team members below Level 2. Staff
members may also be included.

8 James R. Chapman, Work Breakdown Structure, 2004. < http://www.hyperthot.com/pm_wbs.htm>
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The OBS shows clear lines of responsibility and reporting within the project. As a
rule of thumb, there should be no more than about six people reporting directly to
the project manager.

Tool #3: Responsibility Allocation Matrix (RAM)?

The RAM is a matrix which relates the project OBS to the WBS to help ensure
that each element of the project's WBS is assigned to a responsible individual. The
primary purpose of using a RAM is to avoid role confusion on projects.

There can be three RAMs on any given project, those being, a) the Key
Stakeholder RAM, b) the Project Management Team RAM (illustrated below),
and c) individual Team RAMs. In each case, responsibilities can be defined in
various ways using a simple number system. For instance, a “1”” on the RAM
would indicate that the individual has primary responsibility, a “2” would indicate
that the individual must be consulted by the person who has primary
responsibility, a “3” might indicate that the person may be consulted by the person
who has primary responsibility, a “4” would indicate that the person has signature
authority, and “5” would indicate that the individual is a back-up to the primary
individual, etc.

Team Member

Team Member
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° By using the Excel spreadsheet “insert/comment” feature, additional information about a given responsibility can be added. RAM examples
can be found at www.projectmgt.com. The above RAM is somewhat simplified for illustration purposes. More detailed RAM versions can be

found at www.projectmgt.com


http://www.projectmgt.com/

Team Team Team Team
Project Leader Leader Leader Leader
Manager (Bob) (Mary) (Danesh) (Akitsu)
Responsibility A 1 2,3 5 3 3
Responsibility B 5 1 2,3 4
Responsibility C 3 2,3 1 3 4
Responsibility D 3 2 1 4
Responsibility E 1 2,3 3 3 3
Responsibility F 3,5 4 1 5 2
Responsibility G 3 2,3 1
Responsibility H 5 1 5 2,3 4
Responsibility | 3 3 2,3 1
Responsibility J 3 4 1 5 2

Another way to define responsibilities is the RASCI Method®, where,
R=Responsible, owns the problem/task, A=Accountable, someone who must sign
off on work before it is effective, S=Supportive, can provide resources or play a
supportive role, C=Consulted, has information and/or capability needed to
complete the work, I=Informed, must be notified of the results, but need not be
consulted

While RAMs can alleviate many forms of project role confusion they can also
create confusion if not constructed properly. Three rules must be followed when
constructing RAMs.

Rule No. 1: Every row must contain only one “1.” To have more than this would
result in having more than one individual with primary responsibility. Each
individual might assume that the other is taking the responsibility and thus no one
will fulfill this role, or the two individuals may be in conflict with each other, each
wanting to meet the responsibility their way.

Rule No. 2: Every column must contain at least one “1.” If an individual plays a
key role on the project yet has no primary responsibility assigned it may mean that
either a responsibility has been omitted from the RAM, or the individual has only
a supportive role to the project.

Rule No. 3: Support functions must be included (2, 3, 4, etc.). To omit all
supportive functions will destroy needed project synergy. Individuals will see only
their primary responsibility and will be, in effect, “licensed” to ignore other vital
supportive roles.

10 See Value Based Management <http://www.valuebasedmanagement.net/methods_raci.html>.
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Tool #4: Network Diagrams

A project network diagram is a flow chart depicting the sequence in which a
project's non-summary activities (“terminal elements”) are to be completed,
showing all their dependencies.

Task 2 Task 3 Task 7
21312009 | 3/2/2009 fmelpr| 3/412009 | 4/1/2009 413012009 | 5/19/2009
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The network diagram is excellent for planning and replanning project activities
sequencing, and it also identifies the project’s critical path. Upon completing the
construction of the network diagram, the activities which represent the longest
path from project start to project end, are identified. That means if any of these
critical path activities slip, so does the project completion date.

Tool #5: Project Schedule (Gantt Chart)

When the network diagram is completed so is the Gantt Chart. Changing one will
affect the other depending on the scheduling software used. Most project
participants prefer to plan the project using network diagrams, and track the status
of project activities using the Gantt Chart.
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HOW TO PLAN A PROJECT IN THREE STAGES

Planning a new project does not have to be chaotic. By using a simple three-stage
process, the project manager can develop the overall planning structure, then bring
in team leaders and team members to complete the detailed planning. Following
this, a final planning review can be conducted for the purpose of resolving any
planning conflicts with the project schedule, the project budget, and the project
scope.

Stage What Who Output
1 Top-Level Planning Project Manager Scope Statement
(Scope Planning) WBS (Level 2)

OBS (Level 2)
RAM (PM Team Level)
Schedule (WBS Level 2)

2 Detailed Planning Team Leaders & Team WBS (All levels)
(Scope Definition) Members OBS (All levels)
RAM (Team Level)
Project Schedule
Project Budget
Risk Mgt. Plans

3 Final Planning Review Everyone Final Agreement
Project Management Plan

Stage 1: Top-Level Planning

This stage is usually conducted by the project manager and consists of doing some
initial project planning so that subsequent detailed planning can take place quickly
and efficiently. By using the previous five planning tools the project manager can
begin developing them down to level 2.

Stage 2: Detailed Planning

This stage builds on Stage 1 where the project team leaders and team members
extend the level-2 tools down to the lowest levels. Because of this, Stage 2 usually
takes most of the planning time. At the conclusion of Stage 2, the team leader and
the project manager should review the estimator’s numbers to ensure that they are
accurate and defendable. Estimators will often use “fear factor estimating” by
estimating more resources than are needed just to prevent being short-changed. If
this is permitted the project schedule and budget will be over estimated.

It is a good idea to also conduct a “red team” review of the preliminary project
schedule. Red team’ers are usually subject matter experts who are not assigned to
the project but have relevant experience and can identify any problems with the
initial estimates.
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Stage 3: Final Planning Review (FPR)

The purpose of the Final Planning Review is to resolve any schedule, scope or
labor estimates that are in conflict. Missing estimates are to be identified and
resolved also. The FPR involves all estimators meeting at the same time to
identify and resolve these final conflicts, and to reach a final agreement on the
scope, duration, cost, and interdependencies of the project tasks before moving on
to the execution phase of the project.

The Project Management Plan

Once the FPR is completed all schedule, cost, and scope information becomes part
of the project management plan. The project manager should then submit the
project management plan to the key stakeholders for review and approval before
moving into the project execution phase.
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