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Chapter 8
Program Management and Project Management

A project is a onetime operation. According to the APICS Dictionary, a project is “An
endeavor with a specific objective to be met within predetermined time and dollar limitations and
that has been assigned for definition or execution” (APICS, 2020). “Project management is a
carefully planned and organized effort to accomplish a specific (and usually) one-time objective,
for example, construct a building or implement a major new computer system.”45
Project management and program management are often used interchangeably. These are
not interchangeable terms. APICS defines a program as: “a coordinated set of related projects
usually including ongoing work” (APICS , 2020). A program may run forever.
This chapter will focus on project management and the tools that the operations manager
needs to be a successful project manager.
The first discussion of a project management topic really comes in 33 AD. A documented
comment from that time basically said a person would be called a fool if they started a building
(a project) without having enough money to finish it. Here are some examples from the past
several years that seem to show that this lesson from 2000 years ago has not been fully learned
by builders today. All three of these facilities were started in 2007-2008 as new resorts/mega
resorts in Las Vegas and then ran out of money during the recession. The construction depicted
in Figures 8-1a and 8-1b was to replace the old Westward Ho Casino, the Stardust Hotel and
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Casino and the New Frontier Hotel and Casino. The projected completion date after the restart is
now sometime in 2021.
The building in Figures 8-2 and 8-3 show another building started about the same time
that was stopped and then finally completed in 2015. The builders for the building in Figures 8-4
and 8-5 ran out money, sold the property for a huge loss, the property was resold and the
proposed mega resort still has not been finished. One recommendation in 2018 was to tear it
down and start again. Work resumed in later 2019 but it is still under construction.

Figure 8-1a: Major Construction Project in Las Vegas Started in 2008 - Projected
Completion 2021
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Figure 8-1b: Status of Building as of February 2020

Figure 8-2: Incomplete Building 2012
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Figure 8-3: Finally, Complete After 8 Years, 2015

209

Plan: Chapter 8 – Project Management

Figure 8-4: From this angle the resort appears to be near completion. This
particular building was started in 2007. This view is from 2020 with an unknown
completion date. This building has been sold at least three times since starting. The latest
estimate is 2023.
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Figure 8-5: From the backside of the building it is obviously not close to completion.
This is the view as of February 2020
The first written account that actually uses the term project management comes from “An
Essay Upon Projects” written by Daniel Defoe in 1697. This essay on project management starts
the discussion with “The building of the Ark by Noah, so far as you will allow it a human work,
was the first project I read of.”46 Defoe goes on to use the building of the Tower of Babel and
describes the tower project as “for indeed the true definition of a project, according to modern
acceptation, is, as is said before, a vast undertaking, too big to be managed, and therefore likely
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enough to come to nothing.” Defoe demonstrates a very good understanding of projects given the
amount of information known at the time.
The first “modern” article about project management appeared in the Harvard Business
Review in a 1959 article, “The Project Manager.” While not necessarily modern, it is modern
when compared to Defoe’s writing in 1697. The first Department of Defense publication to guide
military project managers was published by the US Air Force in 1964, which parallels with the
expansion of the US Space Program and the associated projects under that program umbrella.
Project Management is an industry unto itself, has its own published Body of Knowledge,
and has its own certifying body – The Project Management Institute. This institute serves as the
clearing house for project management concepts and practices and provides the certification as a
Project Management Professional.
Project Management is defined by the Project Management Institute as: “Project
management is the application of knowledge, skills, tools, and techniques to a broad range of
activities in order to meet the requirements of a particular project.”47 Wikipedia defines a project
as “a temporary and one-time endeavor undertaken to create a unique product or service
that brings about beneficial change or added value.”48 A project is a one-time operation with a
defined beginning and a defined end. This chapter is designed to give the potential project
manager the knowledge, skills, and some of the tools necessary to successfully lead a project.
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Thus far we have emphasized that projects are a onetime operation. Programs on the
other hand are not onetime operations. Programs may go on forever and some government
programs seem to go on forever even after the program has outlived its intended purpose. A
program could conceivably have thousands of projects under the program.

Project Planning
A project must have a plan in order to be successful. A survey of professional engineers
showed that the lack of a project plan was the second most common reason for project failures.
The only factor more prevalent than a lack of planning was simply not following basic
management principles by focusing on the systems vice the plan and the goals of the project. A
good plan will help prevent having a constraint in the areas of personnel and resources after the
project is started.
The first document that drives the project planning is the Charter. The Charter is the
document that establishes the project and provides the project manager with his/her authority to
make decisions and start the planning process.
The next important document is the statement of work. This document describes the
goals of the project, the timeframe for completing the project, and the work to be performed. A
poorly written statement of work will lead to project frustration and maybe even the inability to
complete the project on time and within budget. A good statement of work will help the project
leader to identify the manpower requirements, help establish a valid budget, and show the
relationship among the activities in the project. In addition, the statement of work should specify
the completion date of the project. Without this completion date, one of the critical aspects of a
project is missing. The statement of work enables the project leader to analyze exactly what is
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being asked for and determine the real resources requirements and develop a valid timeline for
completion of the project.
Once the statement of work is analyzed, the project leader can develop the objectives for
his/her project team. The project leader can establish the precedence of events and the associated
time frames for each event, and from that listing of events the project leader can forecast the
completion time frame for the project. From a good statement of work the project leader will be
able to do a detailed mission analysis of the project and identify all tasks—those that are
specified in the statement of work and those tasks that may not be specified but are implied. An
implied task is one that the project leader knows from experience must be accomplished to
accomplish the specified tasks. For example, if the specified task is to pour the foundation for a
building, there are some implied tasks such as grading the land, putting the forms in place, and
roughing in the plumbing before the foundation can be poured. The more specific the project
statement of work is, the more detailed the planning and allocation of resources will be.
Determining the implied and specified tasks enables the project leader to determine what
the US Military calls a “troop to task analysis.” This analysis is necessary for the project leader
to select the proper skills and personnel for the team as well as determining the right number of
members to have on the team. Too many team members may lead to project failures and too few
project team members may lead to project delays and not meeting the project deadlines. By
carefully analyzing the statement of work, the project leader can develop a work breakdown
structure that details exactly what each team member will do and may be able to break the
project into modules to assist in scheduling and completing the project on time.
Determining the right mix of personnel is also important to ensure the team is functional.
One of the problems with project teams is that they are not permanent members of the team. The
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team members belong to another operation, department, or program. This creates a matrix
management organization and a challenge for project leaders.
The challenge here is that the team members know that their annual performance
appraisals will be written by someone other than the project leader. Therefore, their allegiance is
to their real boss because that boss determines the success or failure of their careers. This is not
an insurmountable challenge, just one more consideration when choosing teams and team
members. This is also why a project manager needs to have leadership skills to lead the project
team and prevent personnel issues arising from the matrix organization.

Project Control
Project control involves all the activities to ensure the successful completion of the
project. The success of the project is based on the detailed analysis and identification of all
important tasks. Once the tasks are identified, it is important to make sure the order of
precedence is established to make sure supporting activities are completed before the next
activity starts. Back to our example of pouring the foundation—all of the implied tasks must be
completed before the task of pouring the foundation can be started.
The next step is developing the budget for the project. The statement of work usually
provides a budget amount the company is willing to spend on the project. This is only a
guideline, but that does not mean that the entire amount needs to be spent on the project. The
analysis by the project leader will enable the development of the budget.
Once a budget is established, project controls are necessary to ensure that the project is
completed within or even under budget. One of the greatest sins of project management is
busting the budget for the project. The only worse sin of project management is not completing
the project within the specified time frame.
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Gantt Charts
One of the common methods of providing project control is the Gantt chart. Developed
by Henry Gantt early in the last century, these charts have been in use for projects for almost one
hundred years. The Gantt chart is a simplistic approach to project management. The chart is a bar
chart that is easy to understand. Using the bar chart, a company can quickly identify if they are
on schedule or behind schedule. The old ABC television show, Extreme Makeover—Home
Edition, used Gantt charts to track their progress in building a new home for the featured family.
On this show the goal was to demolish an outdated home or a home that did not meet the needs
of a family and then rebuild a dream home within a week. Project control was critical for the
completion of the house. A Gantt chart allows the project manager to quickly check the day and
hour and see if the team is on track.
Before the days of computers and automation, the Gantt chart was critical in the control
of projects such as the Interstate Highway System and the building of the Hoover Dam. The
chart shows the time frames and the amount of work that should be completed in that time frame.
Although over one hundred years old, it is still a popular tool for project control because of its
simplicity and ease of reading. In order to develop a Gantt chart, the project leader needs to
know the tasks, the time to complete each task, and the order of precedence for the tasks. Figure
8-6 shows an example of a Gantt chart.

216

Plan: Chapter 8 – Project Management

Project Management

Gantt Chart
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Figure 8-6: A Gantt Chart Developed Using Excel

PERT/CPM Charts
There are two other commonly used techniques for tracking and controlling projects. The
Critical Path Method (CPM) and the Project Evaluation and Review Technique (PERT) are very
similar. Both provide a network diagram of all the actions necessary to complete a project. The
CPM and PERT diagrams are a little more complex than the Gantt chart.
The Critical Path Method (CPM) was developed in 1956 by Remington Rand. The CPM
provides tradeoffs between project duration reduction and the increases in project costs and
activities. CPM uses deterministic times and shows the times on the nodes of the network. Figure
8-7 shows the CPM diagram that corresponds with the Gantt chart in Figure 8-6. The CPM
shows a “Dummy” activity—the “Dummy” is an activity with activity that does not impact the
critical path but must be completed before the next activity can be started. The CPM diagram
also displays if there is any slack in the network.
Slack is where moving the activity forward or backward will not impact the completion
time. There is no slack on the critical path. In the diagram below the critical path is A-C-D-F.
Any slack that will allow for an earlier or later start time will not be on the critical path. So, in
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this example, there is no slack for A, C, D, or F. The CPM network calculations are shown in
Figure 8-8. For the diagram in Figure 8-7, the completion time is 14 periods. The project cannot
be completed in a shorter time without changing the inputs and resources for the project. The
critical path is the longest pass through the network.
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Figure 8.2: Critical Path Method Diagram

Figure 8-8: Using the Management Scientist Software to Calculate Slack, Earliest
Start Times and Latest Start Times for the CPM
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The Project Evaluation and Review Technique (PERT) was developed in conjunction
with the US Navy for the building of the Polaris Submarines in the 1950s. The PERT chart
provides three time forecasts to account for uncertainty in completion times. There is a lot of
discussion about the differences between a CPM and a PERT chart – most of this is centered
around the concept of the activity on the node or the activity on the arrow. What really separates
the two diagrams is the number of time estimates provided.
The number of time estimates is the biggest difference between the CPM and PERT
diagrams. The PERT has an optimistic time, a pessimistic time, and a most likely time. In
addition, the PERT diagram has the time estimates on the arrow vice the node as in the CPM
diagram. Either diagram will enable the project leader to control the operations. Figure 8.9 shows
a PERT diagram with the time estimates. As there is a range of time estimates for the PERT
network, the equation in Formula 8-1 is used to calculate the estimated completion time for the
entire network.

Figure 8.4: PERT Chart
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Estimated Completion Time =
(Optimistic Time + (4x Most Likely Time) + Pessimistic Time)
6
Formula 8-1: Calculation of Estimated Time for the PERT Network
For example, using the times to complete A-B, the estimated completion time for that
activity shown in Figure 6.4 will be (3 + (4x5) + 9)/6. Therefore, the estimated completion time
for activity A-B will be 5.33 periods.
From a customer perspective the Gantt Chart or the CPM Chart are better as it allows the
customer to know exactly when the project will start and when it will end. From a supplier
perspective, the PERT Chart is better since it provides the supplier with a greater range of times
to complete the project and provides the supplier with some flexibility.

Project Crashing
Project crashing must be part of the initial project planning phase. Can the project be
finished sooner than planned? The project is running behind schedule, can we finish on time?
The answers to these questions come from the concept known as project crashing. Project
crashing is a methodology to reduce the project completion time by expending additional
resources. The crash time is the amount of time that an activity can be reduced. However, there is
usually a cost of crashing a project as more resources are added to the project. The closer a
project is to the planned completion time, the greater the cost to crash a project. The goal of
project crashing is to complete the project earlier or on time at a minimum cost. Reducing a
project’s length is acceptable if the cost of crashing the project does not exceed the indirect costs.
In some projects, there is a penalty assigned to not completing on time. In this case, there is a
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trade-off analysis necessary to determine if the penalties for not completing on time exceed the
costs of crashing the project.
For example, in 2012, there was a major Heating/Ventilation/Air Conditioning (HVAC)
upgrade to Murphy Hall at the University of Kansas main campus. This project was supposed to
be a two-month project. However, since the building was an old building, asbestos had to be
removed before the actual project could start. The asbestos removal caused some delays in the
project. The project manager decided that the cost of crashing the project by paying union scale
overtime was more expensive than paying the daily penalty for not finishing on time. As a result,
the company paid $1000 per day in penalties for finishing late. There was a downside to saving
money on the project crashing.
Another consideration in the contracting world for projects is the rise in looking at past
performance as a criterion for winning new proposals. A company that habitually chooses to pay
a penalty rather than crash the project may find themselves on the outside looking in on future
projects.

Life Cycle Management
Life Cycle Management is part of the project management umbrella. It is also part of the
product design considerations. Life Cycle Management looks at the long-term costs of the
project and not just the short-term costs. In some organizations this is known as the care and
feeding of the project. Life Cycle Management would look at the life of a product if the project
charter was to develop a new product for the company. The project is focused on the product
development; however, a successful project leader will also focus on the lifetime costs of the
product to the company.
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Life Cycle Management looks at the acquisition costs, the development cost, the
production costs, and the costs to sustain the product after it is introduced to the public and may
also include the costs of disposal of the product at the end of life of the product.

Summary
This chapter provided an overview of project management. The goal of the chapter was
not to make you a Project Manager Professional. The goal was to present the ideas to you which
will hopefully make you a better project manager and project team member.
Projects are onetime operations with a defined beginning and defined end. Project
management success depends on the initial statement of work and the planning involved before
starting the project.
Projects can be controlled using Gantt charts, PERT diagrams, or CPM diagrams. The
Gantt chart provides an easy to use visual display of the activities and project completion
progress. Without delving into the Activity on Arrow vs. Activity on Node discussion, the CPM
and PERT diagrams provide the same basic display with the biggest difference being the
deterministic times of the CPM and the three time estimates for the PERT network.
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Discussion Questions/Thought Questions
1. Think about your last (or current) group project. Were any of the principles of project
management used in that project?
2. How does the PERT Chart differ from the CPM Chart?
3. What does the Gantt chart do for a project manager?
4. What purpose does the charter provide?
5. What part of the project management plan does the statement of work provide?
6. What is the difference between projects and programs?
7. What are the goals of project management?
8. What is life cycle management?
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