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This textbook begins with a discussion of how projects support organizational strategy and how organizations use projects to deliver value. While the textbook introduces adaptive and predictive approaches to managing projects (see Chapter 2.3.3), it is structured to follow a predictive planning approach. This structure was chosen to support students in general management programs who may be working in operations, manufacturing, or similar environments where projects generally follow predictive approaches. 
Following the foundational elements, we move into pre-project work, where we explore the processes for identifying, selecting, and chartering projects. Once projects are chartered, project planning begins. Project planning includes the work of a project manager to engage project stakeholders and identify project outcomes. Once the project manager and stakeholders identify project outcomes, the project manager produces a project management plan that contains a schedule of the work, cost, and processes followed to produce the project outcomes.
Once planning is complete, the book focuses on activities performed by a project manager during the execution phase of project work. These chapters focus on the processes of managing and measuring project work, working with project teams, and monitoring and reporting project status. The textbook introduces project closure activities that ensure the projects deliver value to the organization and ultimately satisfy the organization’s strategy.
The textbook concludes with a brief discussion of careers and certifications available to students interested in pursuing a career in project management. 
Throughout the chapters, the authors have included “Deeper Dive” activities that allow students to explore concepts in more detail through online articles, reports, or podcasts. “Test Your Knowledge” activities and examples are also included as checkpoints for students to ensure they understand the presented material.
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[bookmark: _Toc130976960][bookmark: _Toc131512293][bookmark: _Toc131512478][bookmark: _Toc133912945][bookmark: _Hlk123721461]Introduction to Project Management
People have been undertaking projects since the earliest days of organized human activity. The hunting parties of prehistoric peoples could be considered projects. Large and complex undertakings such as the pyramids and the Great Wall of China were also projects. Today, project managers work in both the public and private sectors and in every industry and business size. Projects happen in companies around the world with three or 3,000 people.
 The skills used when managing projects are helpful for most careers and daily life. Strong planning skills, effective communication, and the ability to implement a project to deliver the product or service while monitoring for risks and managing the resources provide an edge toward career and professional success.
The starting point in learning how to manage projects appropriately is understanding what a project is and, just as importantly, what it is not. People use the term "project" frequently in daily conversations. Someone may tell their friend, "My main project for this weekend is to straighten out the garage." Working on school and home projects, building pyramids, and fixing faucets all share certain features that make them projects.
In this chapter, you learn about projects, the discipline of project management, and the work of a project manager.
[bookmark: _Toc113903347][bookmark: _Toc120460755][bookmark: _Toc585237365]Chapter Learning Objectives
· Define projects and explain the characteristics and constraints of typical projects.
· Describe project management and its benefits.
· Identify factors that affect projects and explain how these factors influence either the success or failure of projects.
· Understand the relationship between project roles and organizations. 
· Evaluate the significance of developing strategic, technical, and interpersonal skills for successful project management.

	[bookmark: _Toc113903348][bookmark: _Toc120460756][bookmark: _Toc272606507]PM in Real Life: The Accidental Project Manager

	[bookmark: _Toc130976961][bookmark: _Toc130979102][bookmark: _Toc133913014][bookmark: _Hlk124335987]Figure 1.1 Kimberly Wynn White, MSEE, CSM
Source: Original Work
Attribution: Kimberly White
License: © Kimberly White. Used with permission.
[bookmark: _Toc130976962][image: Photo of Kimberly Wynn White.]
“I am what you might call an accidental project manager,” says Kimberly Wynn White. “I began my career as a semiconductor engineer and later transitioned to IT management in higher education.” After managing a team of IT infrastructure specialists and with several projects under her belt, Ms. White recalls her CIO approaching her to consider working as a full-time project manager. 
“I have taken courses in project management and TQM (total quality management) but wasn’t sure this was the right move,” she said. “The CIO convinced me that I could make a bigger impact on the organization in the PM role, and I trusted his judgment and accepted the assignment. He was right, and I eventually became the director of a new PPMO[endnoteRef:2].” While this was a lateral move, she was up for the challenge. Like many successful project managers, Ms. Wynn White worked on projects by default. However, the required attention to detail and her successes led her to seek out more education about the art and science of project management. Eventually, this led to an unexpected career path.  [2:  PPMO – project portfolio management office] 

When asked what she likes best about working in project management, she points to two specific competencies: team-building and problem-solving.
“I look at each project as a problem to solve, resulting in delivering a successful outcome or solution to the stakeholders,” she said. “To be successful, you must build a collaborative and functioning team.” With that, she sees the role of the PM as often handling challenges. “I want my project teams to know I will listen, follow up, and remove identified roadblocks. They can rely on me being the messenger of good and not-so-good news to the sponsors who will advocate for all parties to solve the problems.”
Now, Ms. Wynn White leads and mentors a team of PMs who work on various technology initiatives at her university. “I love being able to provide ‘praise reports’ for individual and team contributors from start to finish and create a positive experience such that everyone will want to join another project I lead,” she declares. “Project management is a team sport, and I love being in the arena!”


[bookmark: _Toc113903349][bookmark: _Toc120460757][bookmark: _Toc79636561][bookmark: _Toc131512294][bookmark: _Toc131512479][bookmark: _Toc133912946]What is a Project?
[bookmark: _Toc113903350][bookmark: _Toc120460758][bookmark: _Toc473579648][bookmark: _Toc131512295][bookmark: _Toc131512480]Definition of a Project
Numerous project definitions exist, but all have the essential elements described below. For those looking for a formal definition of a project, the Project Management Institute (PMI) defines a project as a "temporary endeavor undertaken to create a unique product, service, or result."2 The temporary nature of projects requires a definite beginning and end. The end is reached when the project's objectives have been achieved, upon termination because its objectives will not or cannot be met, or when the need for the project no longer exists.
[bookmark: _Hlk125136275]In popular culture, people use the term "project" in numerous ways, from describing everyday tasks (planting a garden, hanging a picture, running errands) to large-scale enterprises (building a house, constructing a new highway). However, when professional project managers talk about projects, they use a narrower deﬁnition. 
Every book, organization, or standards body in the project management ﬁeld agrees that a project demonstrates the following characteristics: 
· [bookmark: _Hlk125136315]is a temporary endeavor with a deﬁned start and end,
· has a speciﬁc objective,
· has customers or stakeholders,
· has constraints such as time, cost, and scope,
· has measures for success, and 
· includes some amount of uncertainty.
[bookmark: _Toc113903351][bookmark: _Toc120460759][bookmark: _Toc2123526535][bookmark: _Toc131512296][bookmark: _Toc131512481]Project Attributes
A project has distinctive attributes distinguishing it from ongoing work or business operations. Projects are temporary and are not everyday business processes. This characteristic is important because a large part of the project effort is dedicated to ensuring that the project is completed at the appointed time. To do this, project schedules show when tasks should begin and end. Projects can last minutes, hours, days, weeks, months, or years.
People and organizations use projects to deliver a product, service, or result that hasn't existed before. In this sense, a project is unique. Unique means that this is new; this has never been done before. Maybe it's been done in a very similar fashion before but never precisely in this way. We consider updating existing applications, processes, or facilities unique because something new is being added to something already existing. 
[bookmark: _Toc130976963][bookmark: _Toc130979103][bookmark: _Toc133913015][bookmark: _Hlk124336023]Figure 1.2 Building a house is a project.
[image: A person sitting on a staircase in an unfinished home.]
Source: Word
Attribution: Microsoft
License: © Microsoft. Permission granted by EULA.
In contrast to projects, operations are ongoing and repetitive. Operational activities involve continuous work without a defined end date and with the same processes repeated to produce the same results. The purpose of operations is to keep the organization functioning, while the purpose of a project is to meet its goals and add value to the organization. Therefore, operations are ongoing, while projects are unique and temporary.
A project is completed when its goals and objectives are accomplished. These goals drive the project and all the planning and implementation efforts to achieve them. Sometimes projects end when it is determined that the goals and objectives cannot be accomplished or when the product or service of the project is no longer needed, and the project is canceled. We discuss completing projects in Chapter 14.
[bookmark: _Toc113903352][bookmark: _Toc120460760][bookmark: _Toc1637904799][bookmark: _Toc131512297][bookmark: _Toc131512482]Project Characteristics
To determine if you have a project, first, you need to identify its characteristics by answering a few questions (Figure 1.3). 
[bookmark: _Ref110932928][bookmark: _Toc130976964][bookmark: _Toc130979104][bookmark: _Toc133913016][bookmark: _Hlk124336079]Figure 1.3 Questions to Distinguish Projects from Operations

Source: Original Work
Attribution: Juanita Woods
License: CC BY-NC-SA 4.0
Second, you need to determine the project’s specific characteristics relating to the project outcomes, timing, and goals (Figure 1.4).
[bookmark: _Ref125975060][bookmark: _Toc130976965][bookmark: _Toc130979105][bookmark: _Toc133913017]Figure 1.4 Summary of Project Characteristics


Source: Original Work
Attribution: Juanita Woods
License: CC BY-NC-SA 4.0

Finally, a successful project meets or exceeds the expected project outcomes. Project stakeholders are individuals, groups, or organizations interested in a project and who may affect or be affected by the project processes or outcomes, so projects are considered successful when they satisfy the project stakeholders.
	[bookmark: _Hlk124336064]Test Your Knowledge

	The county Sheriff approaches you with a fantastic idea. She wants to set up a kiosk in the local shopping mall as a community police station. The office will allow citizens to sign up for community services, volunteer work, or obtain information about available services and programs. The Sheriff believes that the exposure in the mall will increase awareness of the services provided by the police. She told you that county management has approved the project because it aligns with the agency's strategic goals, and she'll dedicate as many resources as possible. The Sheriff wants the new kiosks in place in two malls by the end of the year. Finally, she has assigned you to head up this project.
Your first question should be, "Is it a project?" The question may seem elementary, but it’s easy to confuse projects with ongoing operations. Using the attributes and characteristics described above, let's examine the assignment from the Sheriff to determine if it is a project. 
· Is it unique? 
· Yes - the kiosks don’t exist in the malls. This is a new way of offering information to residents. While the service the agency is offering isn’t new, the way it is presenting its services is.
· Does the product have a limited time frame? 
· Yes - the start date of this project is today, and the end date is the end of next year. It is a temporary endeavor.
· Is there a way to determine when the project is completed? 
· Yes - the kiosks will be installed and the services will be offered from them. Once all the kiosks are installed and operating, the project will end.
· Is there a way to determine stakeholder satisfaction?
· Yes - the expectations of the stakeholders will be documented in the form of requirements during the planning processes. These requirements will be compared to the finished product to determine if it meets the expectations of the stakeholder.
We have a project if the answer is “yes” to all these questions. Note that some activities are routine operations, which are different from projects. 



[bookmark: _Toc113903353][bookmark: _Toc120460761][bookmark: _Toc990652587][bookmark: _Toc131512298][bookmark: _Toc131512483][bookmark: _Ref141026275][bookmark: _Ref141026279][bookmark: _Ref141026289]Project Constraints
On any project, several project constraints compete for your attention, including scope, time, cost, quality, risk, and resources. You may have heard of the term "triple constraint," which traditionally consisted of only time, cost, and scope. However, we must also consider other project constraints, such as risk, resources, and quality. We often illustrate the triple constraint as a triangle to visualize the project work and see the relationship between the scope, time, cost, and quality (Figure 1.5).
[bookmark: _Toc133913018]Figure 1.5 The Triple Constraint
[image: Triangle of the triple constraint showing Risk and Quality Resources in center of triangle and Time, Scope, and Cost, on the outside of the triangle.]
Source: Original Work
Attribution: Juanita Woods
License: CC BY-NC-SA 4.0

Each side of the triangle represents the “triple constraints,” wherein any changes to any side cause a change in the other two sides. The best projects perfectly balance the three constraints. Maintaining this balance is difficult because projects are prone to change. For example, if scope increases, then cost and time may increase disproportionately. Alternatively, if the amount of money you have for your project decreases, you may be able to do the same amount of work, but your time may increase. 
Scope is what the project is trying to achieve. It entails all the work involved in delivering the project outcomes and the processes used to produce them. It is the reason and the purpose of the project.
Time refers to how long it will take to complete the project. Time is often the most frequent project oversight in developing projects. Projects are late when deadlines are missed, and deliverables are not completed as planned. Proper control of the schedule requires the careful identification of tasks to be performed and accurate estimations of their durations, the sequence in which they will be done, and how people and other resources are to be allocated. The project schedule should consider team member vacations and company holidays.
Cost is the budget approved for the project, including all necessary expenses needed to deliver the project. Within organizations, project managers must balance not running out of money with not under-spending. Many projects receive funds or grants with contract clauses taking a "use it or lose it" approach to project funds. Poorly executed budget plans can result in a last-minute rush to spend the allocated funds. For virtually all projects, the cost is a limiting constraint; few projects can go over budget without eventually requiring corrective action.
Quality combines the standards and criteria to which the project's products must be delivered to perform effectively. The product must perform to provide the functionality expected, solve the identified problem, and deliver the benefit and value expected. It must also meet other performance requirements or service levels—such as availability, reliability, and maintainability—and have an acceptable finish and polish. Project quality is controlled through quality assurance (QA), which includes activities to regularly evaluate overall project performance to provide confidence that the project will satisfy the relevant quality standards.
Risk is defined by potential external or internal events that may negatively impact your project if they occur. Risks are evaluated by the probability that such an event occurs with some impact on the project. Suppose the probability of the occurrence and impact on the project is too high. In that case, you should identify the potential event as a risk and put a proactive plan in place to manage the risk.
Resources are required to carry out project tasks. They can be people, equipment, facilities, funding, or anything else capable of definition (usually other than labor) required to complete project activities.
Your project may have additional constraints that you must face, and as the project manager, you must balance the needs of these constraints against the needs of the stakeholders and your project goals. For instance, if your sponsor wants to add functionality to the original scope, then you will very likely need more money to finish the project; or, if they cut the budget, then you will have to reduce the quality of your scope; and, if you don't get the appropriate resources to work on your project tasks, then you will have to extend your schedule because the resources you assigned to the task have taken much longer to finish the work.
	Test Your Knowledge
	How would you explain the triple constraint to your boss when she asks you to "produce high-quality work quickly and cheaply?" 



[bookmark: _Toc113903354][bookmark: _Toc120460762][bookmark: _Toc934961442][bookmark: _Toc131512299][bookmark: _Toc131512484][bookmark: _Toc133912947]What is Project Management?
Now that we have explored the concept of projects, we can explore how projects are managed in organizations. First, we will look at a brief history of project management.
[bookmark: _Toc120460763][bookmark: _Toc725556896][bookmark: _Toc131512300][bookmark: _Toc131512485]A Brief History of Project Management
While we can trace project management to the building of the Great Pyramids in Egypt, it was in the post-World War II industrial boom of the 1950s that project managers developed the tools and techniques used in modern project management. These tools were used to complete large industrial and military projects where the scope of work was well-defined.
[bookmark: _Toc130976967][bookmark: _Toc130979107][bookmark: _Toc133913019][bookmark: _Hlk124336130]Figure 1.6 Launch of Apollo 15 to the moon on July 26, 1971, by NASA
[image: A picture showing the launch of a rocket.]
Source: Wikimedia Commons
Attribution: NASA
License: Public Domain

[bookmark: _Int_OaPB860q]At that time, the process of managing projects became more formalized when international organizations began defining project management processes and activities. One organization, the Project Management Institute (PMI; www.pmi.org), was founded in 1969 to support the growing project management profession. Their initial goal was to establish an organization where members could share their experiences in project management and discuss issues. Today, PMI is a non-profit project management professional association and the most widely recognized organization promoting project management best practices. PMI was formed to serve the interests of the project management industry. The premise of PMI is that common tools and techniques of project management are widely applied to all industries, from software to the construction industry. PMI first began offering the Project Management Professional (PMP) certification exam in 1984. Since then, more than 1 million individuals worldwide have earned the PMP designation as of July 2020. Since 1984, PMI has added numerous other certifications to support the growing diversification of project management as a discipline.
	Deeper Dive
	For more information about the Project Management Institute and the certifications and training they provide, visit their website at https://www.pmi.org/membership/student. 
You can set up a free membership, which will give you limited access to the learning materials and other resources, or purchase a discounted student membership to access all of PMI's learning materials and project management resources. 
Student membership will give you access to a digital copy of the Standard for Project Management and A Guide to the Project Management Body of Knowledge (Seventh Edition).



To help keep project management terms and concepts clear and consistent, PMI introduced A Guide to the Project Management Body of Knowledge (PMBOK Guide) in 1987. The most current version, updated in 2021, is the seventh edition. More than one million copies of the PMBOK® Guide are currently in circulation. PMI is responsible for developing and promoting the PMBOK and administers professional certifications for project managers. If you want to get grounded in project management, PMI is the place to start, and if you want to make project management your profession, then you should consider earning a certification.
[bookmark: _Toc113903355][bookmark: _Toc120460764][bookmark: _Toc131512301][bookmark: _Toc131512486][bookmark: _Toc1035621580]The Process of Project Management 
You've determined that you have a project. What now? The notes you scribbled down on the back of the napkin at lunch are a start but not exactly good project management practice. Too often, organizations follow Nike's advice when managing projects: "just do it." An assignment is made, and the project team members jump directly into developing the product or service requested. Ultimately, the delivered product doesn't meet the customer's expectations. Unfortunately, many projects follow this poorly- constructed path, which is a primary contributor to many projects not meeting their original objectives, as defined by performance, schedule, and budget.
	Test Your Knowledge
	Sometimes, a lot of money and time is lost when companies or organizations follow the “just do it” approach to managing projects. 
The FYRE Festival in 2017 was heavily promoted but failed miserably. You can read about the festival here. https://www.bbc.com/news/newsbeat-46904445
How might the organizers of the FYRE festival incorporate project management best practices into planning the event?



Applying solid project management practices is one way to help reduce project risks. Good project management skills do not eliminate problems, risks, or surprises. However, the value of good project management is that you have standard processes in place to deal with all contingencies.
Project management is "the application of knowledge, skills, tools, and techniques applied to project activities to meet the project requirements.”[endnoteRef:3] Project management is a process that includes planning, putting the project plan into action, and measuring progress and performance. [3:  ibid. ] 

Managing a project includes identifying your project's requirements and writing down what everyone needs from it. What are the objectives of your project? Keeping them on the right path is much easier when everyone understands the goal. Set goals that everyone agrees on to avoid team conflicts later. Understanding and addressing the needs of everyone affected by the project means the result of your project is far more likely to ensure a satisfactory project outcome.
	Test Your Knowledge
	Suppose you want to earn a project management certification, and you want your employer to pay for the certification. Write an email to your supervisor explaining how knowing project management fundamentals will help you in your job.



[bookmark: _Toc113903356][bookmark: _Toc120460765][bookmark: _Toc1934049233][bookmark: _Toc131512302][bookmark: _Toc131512487]The Project Management Framework
The latest version of The Standard for Project Management by the Project Management Institute presents a model, or framework, of project management as a set of organizational processes and functions that deliver value to organizations through project work. A deeper discussion on how projects deliver organizational value will be discussed in Chapter 2, Projects and Organizational Strategy. For now, we offer a brief overview of this system for value delivery, the guiding principles to deliver value, and the performance domains associated with project work. 
Delivering Value
The main goal of most for-profit organizations is to be profitable and deliver value to its shareholders, employees, and customers. Even not-for-profit organizations have value-driven objectives to satisfy the people they serve. Projects are one way that organizations deliver value through new or improved products, processes, or services. Project management is a deliberative approach to obtaining that value.  
Guiding Principles
With project management as a system to deliver organizational value, the actions taken by project managers must align with the values of the organization and the values of society. PMI identifies 12 guiding principles by which project managers should demonstrate ethical and appropriate behaviors when managing projects (Figure 1.7). These principles will be discussed throughout this text as appropriate.
[bookmark: _Ref110933911][bookmark: _Ref123728433][bookmark: _Toc130976968][bookmark: _Toc130979108][bookmark: _Toc133913020][bookmark: _Hlk124336180]Figure 1.7 Project Management Principles 
Adapted from Project Management Institute, Standard for Project Management, 2021

Source: Original Work
Attribution: Juanita Woods, adapted from Project Management Institute, Standard for Project Management, 2021 (PMBOK® Guide 7E)
License: CC BY-NC-SA 4.0

Performance Domains
The 12 project management principles guide project manager behavior as they manage project work. The work performed by a project manager can be described by eight "performance domains” (Figure 1.8). The eight performance domains provide a comprehensive framework of interrelated activities for successfully delivering organizational value through projects.4 
Activities described in each performance domain may take place at any point during a project. The selection of activities is determined by the organizational context, the project, the project team, stakeholder needs, and other relevant factors.
[bookmark: _Ref110933995][bookmark: _Toc130976969][bookmark: _Toc130979109][bookmark: _Toc133913021][bookmark: _Hlk124336191]Figure 1.8 Project Performance Domains 
Adapted from the Standard for Project Management, Seventh Edition, Project Management Institute, 2021

Source: Original Work
Attribution: Juanita Woods, adapted from Project Management Institute, Standard for Project Management, 2021 (PMBOK® Guide 7E)
License: CC BY-NC-SA 4.0

	Test Your Knowledge
	Think of a non-work project that you are familiar with and describe it as a project. 
1. What product, service, or result does this project deliver? 
2. What is the time frame to complete this project? 
3. How would this deliver value for the people who might use the results of this project?


[bookmark: _Toc113903357][bookmark: _Toc120460766][bookmark: _Toc1404695032][bookmark: _Toc131512303][bookmark: _Toc131512488][bookmark: _Toc133912948]Project Management Roles
Delegating responsibility and work to others is a critical project management skill. The responsibility for executing the project belongs to the project manager. Often other team members on the project will complete project work while reporting to a functional manager in the parent organization. 
[bookmark: _Toc130976970][bookmark: _Toc130979110][bookmark: _Toc133913022]Figure 1.9 A Project Team Working Together
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The following people typically play a critical role in a project's success: the project sponsor and upper management, the project manager, project team members, and subject matter experts, including business analysts. Chapter 12 will provide more details on leading and developing project teams.
[bookmark: _Toc113903358][bookmark: _Toc120460768][bookmark: _Toc704919836][bookmark: _Ref124337474][bookmark: _Toc131512304][bookmark: _Toc131512489]Project Sponsor
In some organizations, an upper-level executive will be charged with, or volunteer to be, the project's champion or sponsor. This person acts as the liaison between the project team and upper management. They may provide the project manager with direction, information about how the project fits into the company's strategic goals, and assistance with getting the resources needed to complete the project. The best project sponsors are cheerleaders for the project, enthusiastically supporting the project and its team members.
Upper management support is essential because project managers are asked to use company resources to achieve organizational objectives. The organization's executives support the project by establishing the company's strategy, providing project funding and resources, and making project-related decisions. Suppose the top management team is not on board with the project outcomes. In that case, a project manager may have difficulty engaging project team members or using company resources to complete a project.  
	Deeper Dive
	For an in-depth discussion of the importance of upper management project support, read the article by Syed Moize at ProjectManagement.com. 
https://www.projectmanagement.com/articles/306739/the-importance-of-executive-management-support 


[bookmark: _Toc113903359][bookmark: _Toc120460769][bookmark: _Toc1218652680][bookmark: _Toc131512305][bookmark: _Toc131512490]Project Manager (PM)
The project manager is involved in a project throughout its life cycle. The PM develops the project plans, ensures they are executed with appropriate changes as needed, and turns over the project when it is complete. Being a project manager can be extremely rewarding but comes with its own set of challenges. A project manager may have responsibility for a project's success but often does not have full authority over the resources required to complete the project successfully. One reason having excellent interpersonal skills is vital for project managers is that they may have to negotiate for project resources from upper management or functional managers within the organization. 
Being a great communicator and working well with various personalities are important skills for a project manager (skills that anyone can develop and improve). A project manager will use these skills with upper management, other stakeholders, and the project team. One of the primary responsibilities of a PM is motivating and building project teams. How a PM behaves in this role will depend on how they view the motivation of their team members.
[bookmark: _Toc113903360][bookmark: _Toc120460770][bookmark: _Toc998745639][bookmark: _Ref124337495][bookmark: _Toc131512306][bookmark: _Toc131512491]Project Team
The project team works with the project manager to develop the project management plans, schedule the work of the project, acquire the needed resources, monitor project progress, and see the project through to its successful completion. Team members may be devoted solely to working on the management aspects of a project or may also be performing the project's work. How well the project team works together will determine the success or failure of a project.
The project team includes people dedicated to the project or borrowed on a part-time basis. They provide subject matter expertise to the project. Subject matter experts (SMEs) have specialized knowledge or skills about a particular function or product the project will use or create. Project managers must provide leadership, direction, and support to team members as they accomplish their tasks. Working closely with the team to solve problems can help you learn from the team and build rapport. Showing your support for the project team and each member will help you get their support and cooperation. 

One key role on the project team is that of a business analyst (BA). A business analyst helps ensure that the business needs are accurately and appropriately satisfied with the project outcomes. Business analysis is the process of identifying what is needed and recommending viable solutions to satisfy business needs. Activities include documenting requirements and validating that those requirements are satisfied by the project outcomes. 
	Deeper Dive
	For an in-depth discussion of the business analysis function, read the practice guide developed by PMI. You must be registered as a member to access the digital version. 
· Business analysis for practitioners: A practice guide. © 2015 by the Project Management Institute, available at https://www.pmi.org/pmbok-guide-standards/practice-guides/business-analysis
You can also read about the business analysis function here:
· Business Analysis: Leading organizations to better outcomes (2017). PMI White Paper. Available at https://www.pmi.org/learning/library/business-analysis-11167 



	Test Your Knowledge
	Using the team roles identified in this section, create an organizational chart that shows an appropriate structure for project oversight and reporting.



[bookmark: _Toc113903361][bookmark: _Toc120460771][bookmark: _Toc1475280110][bookmark: _Toc131512307][bookmark: _Toc131512492][bookmark: _Toc133912949]The Project Manager
As a project manager, you should bring some areas of expertise to the project team to manage the project and competing constraints. These areas are technical knowledge, strategic business and management knowledge and skills, and leadership and interpersonal skills.  
[bookmark: _Ref110935510][bookmark: _Ref110935504][bookmark: _Toc130976971][bookmark: _Toc130979111][bookmark: _Toc133913023]Figure 1.10 Areas of expertise that a project manager should bring to the project team

Source: Original Work
Attribution: Juanita Woods
License: CC BY-NC-SA 4.0

	Deeper Dive
	PMI describes project manager competencies using the Talent Triangle®. Read about PMI’s Talent Triangle® here: https://www.pmi.org/learning/training-development/talent-triangle 



[bookmark: _Toc113903362][bookmark: _Toc120460772][bookmark: _Toc1255685916][bookmark: _Toc131512308][bookmark: _Toc131512493]Technical knowledge
Technical knowledge includes understanding standards, regulations, application areas, and best project management practices. Standards are guidelines or preferred approaches that are not necessarily required. In contrast, regulations are mandatory rules that must be followed, such as government-imposed requirements through laws. As a professional, you must follow all applicable laws and rules to your industry, organization, or project. Every industry has standards and regulations. Knowing what affects your project before you begin work will help the project unfold smoothly and allow for effective risk analysis. While knowledge of the industry type is important, you will have a project team supporting you in this endeavor.
Some projects require specific skills in particular application areas. Application areas contain common elements, characteristics, or technology. They can be defined by industry group (such as logistics, healthcare, technology) or department (Administration, Finance, Marketing, and Human Resources, for example). These application areas are usually concerned with disciplines, regulations, the project's specific needs, the customer/client, or the industry. For example, most government agencies have specific procurement rules that apply to their projects that wouldn't apply to the software industry. For them, today's fast-paced advances can leave them behind fairly quickly if they don't stay abreast of current trends.
Experience in the project application area may give the project manager some advantages in managing a project in a particular discipline. While it is helpful to call in experts who have the application area knowledge, a project manager can benefit from understanding the specific aspects of the project’s application areas.
[bookmark: _Toc1138468215][bookmark: _Toc131512309][bookmark: _Toc131512494][bookmark: _Toc113903363][bookmark: _Toc120460773]Strategic Business and Management Knowledge and Skills
Project management is more than just getting the work done. Inherent in the project management process are general management skills that allow the project manager to complete the project with some level of efficiency and control. In some respects, managing a project is similar to running a business: there are risks and rewards, finance and accounting activities, human resource issues, time management, stress management, and a purpose for the project to exist. Therefore, general management skills are needed in every project.
Understanding the Project Environment
[bookmark: _Ref110935792]The project environment, composed of many internal and external factors in your organization, can influence your project's success. Internal organizational factors include structure, culture, people, and processes. External organizational factors include the external environment in which an organization operates (Figure 1.11). 
[bookmark: _Ref123653246][bookmark: _Toc130976972][bookmark: _Toc130979112][bookmark: _Toc133913024]Figure 1.11 Important factors to consider within the project environment
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PMI distinguishes between enterprise environmental factors and organizational process assets to describe the many ways in which the project environment can influence project processes and outcomes (Figure 1.12).5 External environmental factors are those factors that are present inside and outside the organization, but are outside of the project team’s control or influence. Organizational process assets include processes and information unique to the organization, which the project team can utilize to understand the business environment in which the project operates.
[bookmark: _Ref126149242][bookmark: _Toc130976973][bookmark: _Toc130979113][bookmark: _Toc133913025]Figure 1.12 PMI Framework of Project Environment
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Internal Organizational Environment
Internal environmental factors include an organization's processes, people, and assets, culture and structure, infrastructure, and physical assets available to a project team (Figure 1.13). Also known as organizational process assets, a project manager needs to be familiar with the resources that are available to effectively plan and manage projects. 
[bookmark: _Ref123653242][bookmark: _Toc130976974][bookmark: _Toc130979114][bookmark: _Toc133913026]Figure 1.13 Internal Organizational Environmental Factors that may affect a project
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External Environment
External environmental factors can influence a project within an organization and include all factors that affect the organization's success. One way to think about the external factors that may affect a project within an organization is to use the PESTLE acronym[endnoteRef:4] (Figure 1.14). [4:  What is PESTLE Analysis? An Important Business Analysis Tool. Retrieved 8/8/2022 from https://pestleanalysis.com/what-is-pestle-analysis/] 

[bookmark: _Ref123653400][bookmark: _Toc130976975][bookmark: _Toc130979115][bookmark: _Toc133913027]Figure 1.14 External Environmental Factors that may affect a project

Source: Original Work
Attribution: Juanita Woods, adapted from What is PESTLE Analysis?
License: CC BY-NC-SA 4.0

Political systems influence how businesses operate and directly affect the economy or industry in which a business operates. Social-cultural factors relate to how people interact with each other and the values and norms of behavior they hold. Technological factors include automation, computing, and innovations that can affect how a company competes in its market. Legal and ethical factors include laws that affect the business environment and the ethical frameworks that people and organizations uphold. Environmental and natural resources include the physical surrounding environment, the regional and global climate, and how these factors affect how an organization conducts its business.
	Deeper Dive
	To learn more about PESTLE, visit www.pestleanalysis.com for articles that explain how to use PESTLE as a business analysis tool.



All the factors are important to consider, but the cultural and international factors are often misunderstood or ignored. How we deal with clients, customers, or project members from other countries or societies can be critical to the project's success. For example, colors have different meanings in different cultures. White, a sign of purity in North America (e.g., a bride's wedding dress) and thus a favored background color in North America, signifies death in Japan (e.g., a burial shroud).
Project managers in multicultural projects must appreciate the cultural dimensions and try to learn relevant customs, courtesies, and business protocols before taking responsibility for managing an international project. A project manager must consider these various cultural influences and how they may affect the project's completion, schedule, scope, and cost. 
[bookmark: _Toc1411431848][bookmark: _Toc131512310][bookmark: _Toc131512495][bookmark: _Toc113903365][bookmark: _Toc120460775]Power Skills for Project Managers
Project managers need strong interpersonal skills when managing and leading projects. This section will discuss additional interpersonal skills needed to effectively lead and develop high-performing project teams (Figure 1.15).
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Leadership
Leadership is the ability to motivate and inspire individuals to work toward expected results. Leaders inspire vision and rally people around common goals. As a leader, a good project manager can guide the team to see the vision and value of the project. In addition, the project manager can inspire the team to find a solution to overcome perceived obstacles to getting the work done. A more in-depth discussion of leading teams without authority will be presented in section 12.1.
Delegation 
Delegating responsibility and work to others is another critical project leadership skill. The responsibility for executing the project belongs to the project manager. Often, team members work on the project but report to a functional manager in the parent organization. 
Delegation, or giving others the autonomy, accountability, and responsibility for how to do their assigned work, involves creating a project organizational structure with the work organized into manageable units. Delegation involves understanding the knowledge, skills, and abilities needed to manage that work and matching the team members with the right skills to do it. Good project managers are good delegators. They recognize that delegation is often more effective than exerting a great deal of control when working with competent staff engaged in the project. 
For example, the procurement leader for a major project may also report to the organization’s vice president for procurement. Although the procurement plan for the project must meet the organization’s procurement policies, the procurement leader on the project will take day-to-day direction from the project manager. 
The amount of direction given to the procurement leader or others on the team is the project manager’s decision. Suppose the project manager delegates too little authority to others to make decisions and act. In that case, the consequent lack of a timely decision or lack of action will cause delays in the project. Delegating too much authority to others who do not have the knowledge, skills, or information will typically cause problems that result in delays or increased project costs. Finding the right balance is a critical project management skill. 
Influence
Project management is about getting things done. Every organization has different policies, operations modes, and culture. Political alliances, differing motivations, conflicting interests, and power struggles exist. A project manager must understand the unspoken influences at work within an organization. Influence is the ability to get people to do things for you when you don’t have the authority or other types of power to get them to do those things. A more in-depth discussion of leading teams without authority will be presented in section 12.2.
Emotional Intelligence 
Emotions are mental and physiological responses to external environmental and internal stimuli. Leaders should understand and value emotions to appropriately respond to the client, project team, and project environment. Emotional intelligence includes the following: 
· Self-awareness: recognizing your emotions and how they affect you and your interactions with others
· Self-regulation: managing emotional responses in your interactions with others
· Empathy: recognizing the emotions held by others
· Relationship management: managing emotions in relationships for more effective interactions
Emotions are essential to generating energy around a concept, building commitment to goals, and developing high-performing teams. Emotional intelligence is vital to the project manager’s ability to build trust among the team members and stakeholders. It is necessary to establish credibility and open dialogue with project stakeholders. Emotional intelligence is critical for project managers, and the more complex a project, the more influential the project manager’s emotional intelligence becomes to project success.
	Deeper Dive
	How emotionally intelligent are you? Learn more about the importance of emotional intelligence and assess yourself at the website below. 
· Institute for Health and Human Potential. (n.d.) What is emotional intelligence? Retrieved September 16, 2022, from https://www.ihhp.com/meaning-of-emotional-intelligence/ 



Motivation & Teamwork
Building motivation in your team helps everyone work more efficiently and produce better results. Motivation is an internal force that drives people to perform at their best. The project manager motivates the team toward completing project goals with passion and provides a profound reason to complete the work. The project manager uses various team-building techniques and exercises to motivate the team. Team building is getting a diverse group to work together most efficiently and effectively. This may involve management events and individual actions designed to improve team performance.
Recognition and rewards are an essential part of motivating teams and are formal ways of recognizing and promoting desirable behavior. These strategies are most effective when carried out by the management team and project manager. Consider individual preferences and cultural differences when using rewards and recognition. Some people don't like to be recognized in front of a group; others thrive on it.
Communication
Project managers spend the majority of their time communicating. Therefore they must be good communicators, promoting a clear, unambiguous exchange of information. As a project manager, you must keep many people well informed. It is essential that your project staff know what is expected of them: what they have to do, when they have to do it, and what budget, time constraints, and quality specifications they are working toward. If project staff members do not know their tasks or how to accomplish them, the entire project will grind to a halt. If you do not know what the project team is (or is not) doing, you will be unable to monitor project progress. Finally, if you are uncertain of what the customer expects of you, the project will not get off the ground. Project communication can be summarized as knowing "who needs what information and when" and ensuring they have it.
Active Listening 
One of the most useful communication skills a project manager has is the ability to listen actively. Active listening is placing oneself in the speaker’s position as much as possible, understanding the communication from the speaker’s point of view, observing body language and other environmental cues, and striving not just to hear but to understand. Active listening takes focus and practice to become effective. It enables a project manager to go beyond the basic information being shared and develop a complete contextual understanding of the information. Active listening techniques include:
· Listening intently to the client’s words and discerning their body language 
· Nodding and expressing interest in the client without forming rebuttals 
· Providing feedback and asking for clarity while repeating a summary of the information back to the client 
· Expressing understanding and empathy for the client 
[bookmark: _Toc130976977][bookmark: _Toc130979117][bookmark: _Toc133913029]Figure 1.16 Active Listening Increases Understanding
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[bookmark: _Ref125101880][bookmark: _Ref122083998]Negotiation and Conflict Management
Project managers must negotiate for the good of the project. In any project, the project manager, the project sponsor, and the project team will have to negotiate with stakeholders, vendors, and customers to reach an agreement acceptable to all parties involved.
Negotiation is an active process where you try to get an agreement between the people involved in a disagreement. Negotiation is necessary when stakeholders disagree on what is to be included or not included in the project scope. A project manager will need to facilitate discussions between the competing stakeholders to determine the best decision for the project. 
Conflict in a project is to be expected because of stress levels, lack of information during the early phases of the project, personal differences, role conflicts, and limited resources. Although good planning, communication, and team building can reduce conflict, issues will emerge. How the project manager deals with conflict results in either problems or an opportunity to build energy, creativity, and innovation. A more in-depth discussion of conflict management and negotiation will be discussed in section 11.5.
Problem-Solving
Problem-solving is the ability to understand the root of a problem, identify viable solutions, and then decide to implement the best solution. The starting point for problem-solving is defining the problem. Problem definition involves evaluating the cause and effect of the problem; this centers on root-cause analysis. If a project manager treats only the symptoms of a problem rather than its cause, then the symptoms will perpetuate and continue through the project life. Even worse, treating a symptom may result in a more significant problem. For example, increasing the ampere rating of a fuse in your car because the old one keeps blowing does not solve the problem of an electrical short that could result in a fire. The root-cause analysis looks beyond immediate symptoms to the cause of the symptoms, which then affords opportunities for solutions. Once a project manager identifies the root of a problem, they must take action to resolve it.
Solutions can be presented by vendors, the project team, the project manager, or various stakeholders. A viable solution focuses on more than just the problem; it looks at the cause and effect of the solution itself. In addition, a timely decision is needed or the window of opportunity may pass, and a new decision will be required to address the problem. As in most cases, the worst thing you can do is nothing.
All of these (and more) interpersonal skills will be used in all areas of project management. So start practicing now because it's guaranteed that you'll need these skills on your next project. 
	Deeper Dive
	To learn more about your interpersonal skill strengths, check out the following websites:
Interpersonal Skills. https://www.skillsyouneed.com/interpersonal-skills.html 
Mind Tools. https://www.mindtools.com/ 
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[bookmark: _Toc113206999][bookmark: _Toc120460778][bookmark: _Toc849988459]As discussed in the prior chapter, organizations engage in projects to deliver value through new and improved products, services, or results. Project governance structures fit within the organization's structure, and the type of organizational structure influences how projects are governed. This chapter will teach you about organizational structures and how projects fit within them. You will also explore the processes involved in identifying and selecting projects that satisfy organizational objectives.
Chapter Learning Objectives
· Understand the role of projects in delivering organizational value.
· Distinguish between the different organizational structures and understand how project work might fit within those structures.
· Explore the structures involved with project governance and oversight.

	PM in Real Life: Competing Priorities 


	[bookmark: _Toc133913030]Figure 2.1 Military Communications
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License: © Microsoft. Permission granted by EULA.
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For some, project management is as much about managing expectations as seeing new products and services delivered. For example, after commissioning as an officer in the U.S. military, Nicole G. found herself juggling multiple demands for projects and services in a rapidly changing environment. 
"In the military, we were always in demand," Nicole said, referring to her work in Signals, the branch associated with communications, computers, and networking (Figure 2.1). "The problem was many higher-ups knew what they wanted but didn't always know what it would take to get there." With limited resources, including personnel, she would have to clarify the desired end state with her commanders and superiors and decide where to focus her team's efforts.
"We would have to break things down into different goals and try to understand which took precedence,” Nicole recalls. In this way, she helped create a simplified decision matrix to focus efforts based on the personnel and equipment she had. "They say, 'when everything is a priority, then nothing is a priority,'” she stated.
This demand continued after she left the Army and started working for Amazon. "There were clear priorities and a vision for where we were going," she said. "While we might start working on a single initiative or project, though, it would kind of grow from there if we saw some successes. As long as what we were doing was aligned with the goals set for us, we might see additional projects grow out of that into a full program." 
After several years, she moved on to another company focused on Artificial Intelligence. Still, her experiences of working to understand her stakeholders' goals, priorities, and vision ensured she could reasonably deliver a series of successful projects and products that satisfied their needs. "If we didn't align with the priorities, we could have spent so much of our time chasing lots of ideas but never really seeing them to completion,” Nicole concluded.


[bookmark: _Toc113207001][bookmark: _Toc120460780][bookmark: _Toc946734731][bookmark: _Ref123908908][bookmark: _Toc131512312][bookmark: _Toc131512497][bookmark: _Toc133912951]Value Creation and Strategic Alignment
Creating value and aligning with organizational strategy requires project managers to understand an organization's vision, mission, and strategy, as well as success factors that allow organizations to evaluate the effectiveness of project activities. 
[bookmark: _Toc120460781][bookmark: _Toc1597193484][bookmark: _Toc131512313][bookmark: _Toc131512498]Vision, Mission, and Strategy
Organizations exist to fulfill a purpose. This purpose is expressed in an organization’s vision statement. The vision statement is an ideal that describes what leaders want an organization to accomplish. The mission statement is more specific, describing how the organization will fulfill its vision.
An organization’s strategy is the game plan for ensuring that the organization’s efforts are directed toward a common goal. It is an expression of its mission and overall culture. In a well-run company, every decision about a project supports the organization’s strategy (Figure 2.2). The strategy, in turn, defines the company’s portfolio of projects and day-to-day operations. Projects and their budgets flow out of the organizational strategy.
[bookmark: _Ref132115611][bookmark: _Toc133913031]Figure 2.2 Information Flows Between Strategy and Operations
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Successful organizations are intentional about performing actions that fulfill their vision and mission. These organizations analyze their external and internal environments to understand the opportunities and threats present in the areas in which they operate. An organization must also analyze and work with its strengths and weaknesses. Organizational leaders use analysis to inform their decision-making. In particular, the organization must develop objectives to reach its desired strategic goals. These objectives are usually some sort of performance goal. Examples of performance goals include increasing market share for a product/service, improving profitability, and improving client satisfaction.
Without a clearly defined strategy, an organization cannot expect to navigate the complexities of its external environment. This is especially true if the strategy is motivated by the organization’s attempt to push its vision onto customers rather than pulling the customer’s definition of value into its daily operations.
	Deeper Dive
	To learn more about organizational strategy and the difference between planning and strategy, watch the following video by Roger Martin.
Martin, Roger. (2022) A Plan Is Not a Strategy - YouTube. Retrieved September 04, 2022, from https://www.youtube.com/watch?v=iuYlGRnC7J8&ab_channel=HarvardBusinessReview



Projects are one approach that organizations take to operationalize strategy. In the end, effectively executing a strategy means pursuing suitable projects. In other words, it’s a matter of aligning projects and initiatives with the company’s overall goals. For example, a company with a mission of providing meals to people experiencing food insecurity would be better served focusing on a project that develops a streamlined process to deliver food, instead of focusing on a project that improves the executive’s office space. We will discuss the process of aligning projects with an organization's strategy in Chapter 4.
[bookmark: _Toc113207003][bookmark: _Toc120460783][bookmark: _Toc1289061370][bookmark: _Toc131512314][bookmark: _Toc131512499]Success Factors
Project success depends on project management success, but these two types of success are distinct (Figure 2.3). Project success deals with the effects of a project’s outcomes or final product or service on stakeholders. Project management success focuses on the processes of a project, including successfully completing the project and delivering the agreed-upon scope within budget (cost), time (schedule), and quality requirements.
We can also consider organizational success criteria, which are success factors that connect with the organization’s strategy.  An organization identifies its vision and mission, but organizational leaders must operationalize how the mission will be realized by identifying measurable strategic objectives. These strategic objectives can also be considered organizational success criteria, often used to identify and select projects (see section 4.4).
[bookmark: _Ref125981393][bookmark: _Toc130976980][bookmark: _Toc130979119][bookmark: _Toc133913032]Figure 2.3 Types of Success Criteria
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Successful organizations need successful projects, and successful projects need successful project management. Effective project management requires good planning, a skilled project manager, good communication and information flows, value to stakeholders, engaged team members, and changing activities to accommodate the dynamic nature of projects.
A project may be successfully managed but not meet the client or customer's expectations. Because the purpose of project work is to create value, success levels can be measured by stakeholders to determine added value upon completion. 
Effective project management practices play a role in project success. However, many other factors outside the project manager's direct control influence project management success. Therefore, even if the project management process is successful, stakeholders may perceive the accomplished project as a failure. Factors that may cause project management to fail include[endnoteRef:5]: [5:  Pinto, J. K., & Mantel, S. J. (1990). The causes of project failure. IEEE Transactions on Engineering Management, 37(4), 269-276.] 

· Inadequate rationale, objectives, tasks, and goals
· Unqualified or inexperienced project manager
· Lack of support from top management
· Lack or misuse of project management techniques
· Inadequate or incorrect communications
· Inadequate project planning
· Lack of commitment to the project.
[bookmark: _Ref125113470][bookmark: _Toc131512315][bookmark: _Toc131512500][bookmark: _Toc133912952][bookmark: _Toc113207005][bookmark: _Toc120460785][bookmark: _Toc1008332423]Organizational Structures 
As discussed previously, organizations rely on the strategic use of projects to ensure the organization’s work aligns with its mission and strategy. To achieve this, leaders structure organizations to maximize the effectiveness and efficiency of operations to achieve organizational goals. An organization’s structure directly influences how projects fit within the organization to help deliver the value desired by the organization.
[bookmark: _Toc120460786][bookmark: _Toc790356354][bookmark: _Toc131512316][bookmark: _Toc131512501]Principles of Organizational Structures
Organizational structure refers to how various tasks are divided, resources are deployed, and how units or departments are coordinated. Organizations are structured around standard tasks, formal reporting relationships, and effective employee coordination across departments with the help of authority, reliability, responsibility, and accountability. These principles are fundamental to developing effective organizational structures and workflows based on their clear understanding by all employees.
The following principles help describe an organization’s structure:
· Authority is the right to make decisions, issue orders, and allocate resources to achieve desired outcomes. This power is granted to individuals (possibly by position) so that they can make full decisions.
· Reliability is the degree to which a team member can be depended on to ensure the project’s success with sound and consistent effort.
· Responsibility is an obligation incurred by individuals in their formal organizational roles to effectively perform assignments or work toward the organization’s success with or without guidance or authorization.
· Accountability is the extent to which an individual or project team is answerable to stakeholders and provides visible evidence of action (accountability = authority + responsibility).

Authority and responsibility can be delegated to lower levels in the organization, whereas accountability usually rests with individuals. Yet many executives refuse to delegate and argue that an individual can have total accountability through responsibility alone.
An organizational structure outlines the various roles within an organization, who reports to whom, and how an organization will departmentalize its work. Traditional job groupings result in different organizational structures, impacting project management because of possible conflicts in authority, responsibility, and accountability.
An organization can be organized according to three broad structures: functional, matrix, and projectized. These structures represent a continuum (Figure 2.4), from structures where the project manager has very little authority (functional) to those where project managers have comprehensive power (projectized).
[bookmark: _Ref123671249][bookmark: _Toc130976981][bookmark: _Toc130979120][bookmark: _Toc133913033]Figure 2.4 Managerial Authority by Organization Structure
[image: Diagram showing the managerial authority by Organization Structure. There are three boxes in a row at the top. The first box on the left is labeled "Functional Organization". The middle box is labeled "Matrix Organization" which includes three boxes within it. The first smaller box on the left is labeled "Weak Matrix." The middle smaller box is labeled "Balanced Matrix." The last smaller box on the right is labeled "Strong Matrix." The Final larger box on the right is labeled "Projectized Organization." Below all the boxes include two wedges/right angle triangles. The first wedge starts small on the left and ends large on the right. This wedge is labeled "Project Manager Authority." The second wedge below the first starts large on the left and gets small on the right. This wedge is labeled Functional Manager Authority. According to the diagram, there is greater functional manager authority in a Functional Organization and a Matrix Organization with a Weak Matrix. There is greater Project Manager Authority in a Projectized Organization and a Matrix Organization with a Strong Matrix. There is balanced Project Manager Authority and Functional Manager Authority in a Matrix Organization with a balanced matrix.]
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Many studies have considered the impact of organizational structure on project success, and it is not uncommon for corporations to change their organizational structures to increase relative success in executing projects on time and within budget. Structural change takes great effort and may take a long time to fully implement.
Instead of changing its structure, an organization may create a dedicated project team to carry out a critical project without reorganizing the entire enterprise. This way, they can get many of the same benefits of the projectized organization without reorganizing the enterprise. This approach is not without risk, as we’ll explore in the discussion of dedicated project teams below.
Understanding organizational structures and how projects fit within them gives project managers insights into managing projects more effectively and efficiently.
A typical organization has several layers of management. Think of these layers as a pyramid like the one shown below (Figure 2.5). Top managers occupy the narrow space at the peak, employees occupy the broad base, and middle managers spread throughout the levels in between. As you move up the pyramid, management positions get more demanding, but they carry more authority and responsibility (along with more power, prestige, and pay). Top managers spend most of their time planning and decision-making, while first-line managers focus on day-to-day operations. For obvious reasons, far more people are positioned at the pyramid's base than at the other two levels.
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[bookmark: _Toc113207006][bookmark: _Toc120460787][bookmark: _Toc429888389][bookmark: _Toc131512317][bookmark: _Toc131512502]Functional Organizations
In functional organizations, the reporting structure is traditionally organized by function into various departments, with staff in each department reporting to a departmental manager or head. This allows for groupings of specialists within the organization to work together, share knowledge, and prioritize their work. Traditional functional departments might include:
· Human resources
· Accounting
· Procurement
· Marketing
· Sales
· Shipping

These functional units work independently, and the functional managers serve as conduits for communications and collaboration. This structure is very efficient and continuous process improvement can be conducted on all regular departmental operations. However, it is not optimal for project completion.
Projects often require work across disciplines. In a functional organization, with staff isolated inside their departmental “silos,” communication is directed through functional managers (Figure 2.6). These managers often have diverging priorities, making communications slow and error-prone in a functional organization.
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The success of projects within a functional organization depends on functional and project managers working together and cooperating. While someone may be designated as the project manager for a particular project, that person may not have much authority. In this case, a functional organization may use the titles Project Coordinator, Project Scheduler, or Project Expediter to identify the people who manage projects. Regardless of title, those in charge of projects are often put in the role of simply trying to maintain a schedule of what is happening.
[bookmark: _Toc113207007][bookmark: _Toc120460788][bookmark: _Toc241937308][bookmark: _Toc131512318][bookmark: _Toc131512503]Projectized Organizations
Projectized organizations are at the opposite end of the organizational spectrum from functional organizations. These organizations focus their energy and resources on completing projects rather than managing ongoing operations. In a projectized organization, operations are minimal, and the project manager has full authority over resources and personnel decisions. Projectized organizations may have organizational units called departments, and these groups either report directly to the project manager or provide support services to projects.
In the project-based structure, personnel are assigned to the project and report directly to the project manager (Figure 2.7). The project manager is responsible for the performance appraisal and career progression of all team members while on the project.
[bookmark: _Ref124706607][bookmark: _Toc130976985][bookmark: _Toc130979123][bookmark: _Toc133913036]Figure 2.7 Project Teams in a Projectized Organization
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As you can imagine, employees in this environment can focus their loyalty on a project rather than their discipline. Not all people can succeed in such an organization, as they must adapt to different project managers' leadership styles and organizational skills.
This structure is the most efficient organizational type for conducting projects, and it is used in organizations that bid on and undertake large projects, such as construction, industrial, and scientific projects that may last several years.
Examples of project-based organizations include construction companies, aeronautical manufacturers, and many software development companies.  This type of organizational structure can put additional stress on employees as, once their project is over, they have no home to return to if they are not quickly selected for a subsequent project. However, this structure is generally considered ideal for project management since it significantly reduces the bureaucratic layers that a project manager must navigate.
[bookmark: _Toc113207008][bookmark: _Toc120460789][bookmark: _Toc404326247][bookmark: _Toc131512319][bookmark: _Toc131512504]Matrix Organizations
While it may work well in times of little change, a functional organization structure is limiting when a company's success depends on adaptability. A matrix organizational structure attempts to combine the strengths a functional organization provides for operations management with the strengths a projectized organization provides for project management. In a matrix organization, the functional and project managers share authority and responsibility, which can lead to positive and negative outcomes (Figure 2.8).
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	Negative Outcomes
	Positive Outcomes

	· Employees may have two supervisors to whom they must report, breaking the solitary chain of command rule.
· Employees must balance work between the project’s needs and their functional unit.
· Supervisors may find it more challenging to achieve a consistent rate of progress since employees are often pulled in different directions.
· Costs and communication channels can increase.
	· It significantly disrupts the communication silos of a functional organization, creating a more horizontal structure for teams and increasing the flow of information.
· Allows people to concentrate on their specialty areas and bring those strengths to current projects.
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There are three basic types of matrix structures.
· Weak Matrix: The project manager has less control over resources and people than the functional managers. Project managers in a weak matrix may go by other titles, such as project coordinator or project scheduler.
· Balanced Matrix: In a balanced matrix, the project manager and functional manager share authority over resources and staff equally. This setup allows the organization to experience the best of both a projectized and functional organization simultaneously. However, this system presents many challenges:
· Functional managers and project managers must work well together and maintain regular communications.
· Staff will have two managers to whom they must report, breaking the chain of command concept and organizational structure.
· If functional and project managers have conflicting priorities, subordinates may be unable to meet expectations.
· [bookmark: _Toc113207009]Strong Matrix: In a strong matrix, the project manager has more direct control over resources and staffing while the functional manager will support the project staff in hiring, technical expertise, and professional development. Of all the matrix structures, the project manager has the most authority in this type while the functional manager has the least.
[bookmark: _Toc120460790][bookmark: _Toc399379905][bookmark: _Toc131512320][bookmark: _Toc131512505]Dedicated Project Team
Many functional organizations find that they often need to carry out essential projects but do not want to change their entire organizational structure. Recognizing the advantages achieved by giving authority to a project manager, functional organizations often organize dedicated project teams where a project manager can have authority over the staff assigned to a particular project. The project manager and project team members are sometimes located in a designated office, away from the desks and duties they typically have within the functional organization. This can be a very effective way to complete projects. However, some challenges can arise, including:
· Temporary loss of staff from functional groups.
· Integration of project team members into the functional organization can be complex after the project is completed.
· An “us versus them” mentality, where people on the project team are deemed “better” than those working in functional departments. There have been numerous case studies of conflict arising from dedicated project teams.

A classic case of using a dedicated project team and the problems it can cause to the functional organization was when Steve Jobs picked the best and brightest engineers from Apple to work on the development of the Macintosh computer. The project was very successful, but there was a lot of tension between the project team and the functional organization.
Figure 2.9 summarizes the project manager’s authority and role across the different organizational structures discussed here. Additionally, the table highlights who has control of the project budget and project resource availability.
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	Organizational Structure

	
	Functional
	Weak Matrix
	Balances Matrix
	Strong Matrix
	Projectized

	Project Manager Authority
	Minor  or None
	Low
	Low to Moderate
	Moderate to High
	High or Absolute

	Project Manager’s Role
	Part-Time
	Part-Time
	Full-Time
	Full-Time
	Full-Time

	Budget Control
	Functional Manager
	Functional Manager
	Shared
	Project Manager
	Project Manager

	Project Resource Availability
	Little or None
	Low
	Low to Moderate
	Moderate to High
	High
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[bookmark: _Toc131512322][bookmark: _Toc131512507]Projects versus Programs versus Portfolios
Most organizations do not have the resources or time to complete all possible projects, even if all of those ideas might result in a successful outcome that would move the organization forward. As a result, organizations will typically keep a list of possible projects and review it periodically to see if it's the right time to pursue a particular project.
Project Portfolio Management (PPM) is one approach organizational leaders use to align proposed projects with an organization’s strategic goals. Portfolios are the complete set of initiatives, including projects, programs, and operational activities, that a company enacts to achieve organizational strategies and objectives.
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	Project
	Program
	Portfolio

	A temporary endeavor undertaken to create a unique product, service, or result
	A set of coordinated projects, that usually share something in common, within portfolios
	All initiatives, including projects, programs, and operational activities, that a company enacts to achieve organizational strategies and objectives

	Project Management
	Program Management
	Project Portfolio Management

	The application of knowledge, skills, tools, and techniques applied to project activities to meet the project requirements
	The process of managing coordinated projects to reduce project conflict and efficiently utilize organizational resources
	The alignment of proposed initiatives to an organization’s strategic goals
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	Deeper Dive
	To learn more about project portfolio management and the differences between projects, programs, and portfolios, watch this video by ProjectManagement.com
· Projectmanagement.com. (2014) What is Portfolio Management vs. Project Management? - YouTube. Retrieved September 04, 2022, from https://www.youtube.com/watch?v=9Tchp8LljXY&ab_channel=ProjectManager



Within portfolios, a company may have several programs, which are sets of coordinated projects. Program management is the process of managing all these coordinated projects. Programs are established when a set of projects share something in common, such as resources, customers, or products and services. Programs allow organizations to use limited resources more efficiently and ensure similar projects do not conflict with one another. Program managers work with project managers on the various projects which make up the program to balance resources, risk, and scope.
The international Olympic Games is one example of a program. Hosting the Olympics is a program because many projects must fit together and be ready by a hard deadline, such as constructing stadiums and aquatic centers, creating marketing campaigns, installing new networks and power connections for media, etc. By coordinating all these projects, program managers can ensure that all is ready for the opening ceremonies.
[bookmark: _Toc130976989][bookmark: _Toc130979127][bookmark: _Toc133913040]Figure 2.11 Olympic Games May Be Managed as Programs
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[bookmark: _Toc131512323][bookmark: _Toc131512508]Project Management Office
Organizations often have many project managers working on multiple projects, which may or may not be part of a coordinated program. A Project Management Office (or PMO) provides a central place for developing project management best practices, collecting lessons learned, supporting project managers, and assisting with Project Portfolio Management (PPM). Some PMOs will also support project managers by conducting analyses (for example, Monte Carlo risk analysis), such as assisting with time and cost estimates, for example. The PMO may be the home of all the project managers in an organization, or it may simply be a resource for all project managers who report to their line areas.
Typical objectives of a PMO are:
· Help ensure that projects are aligned with organizational objectives
· Provide templates and procedures for use by project managers
· Provide training and mentorship
· Provide unbiased facilitation for project meetings
· Stay abreast of the latest trends in project management
· Serve as a repository for project reports and lessons learned

The existence and role of PMOs tend to be somewhat fluid. If a PMO is created and increased success is not experienced in organizational projects, the PMO is at risk of being disbanded as a cost-saving measure. If an organization in which you are a project manager or a project team member has a PMO, try using available resources. If you are employed as a resource person in a PMO, remember that your role is not to get in the way and create red tape but to enable and enhance the success of project managers and project success.
[bookmark: _Toc113207011][bookmark: _Toc120460792][bookmark: _Ref120460999][bookmark: _Toc113207004][bookmark: _Toc120460784][bookmark: _Toc1430340660][bookmark: _Toc131512324][bookmark: _Toc131512509][bookmark: _Ref122345588][bookmark: _Toc705167904]Project Versus Product Management
Recently, the focus has shifted from project success criteria to the value achieved from products produced by projects.
Products are the outcomes of projects, and organizations measure product success in terms of business value over the product's life. This contrasts with project success, where the focus is on value delivery when the project ends.
Product management focuses on the "integration of people, data, processes, and business systems to create, maintain, and evolve a product or service throughout its life cycle.”[endnoteRef:6] A product's life cycle includes all project stages, from the initial idea to the product's retirement. [6:   Project Management Institute. (2021). The Standard for Project Management and A Guide to the Project Management Body of Knowledge (7 ed.). Project Management Institute: Newtown Square, PA.] 

Product management involves analyzing three trends in the market to determine how and what to do with a given product. These trends focus on the customer, the impact of technology, and changes to how products are purchased and supported.
In the past, organizations saw customers as merely end-users of their products or services. Today, organizations see customers as partners in designing, developing, and delivering products and services. Customer engagement and loyalty programs keep them involved in product improvement decisions throughout the product's life cycle.
Technology enhancements also influence how organizations manage products. As the world moves toward interconnected systems and societies, product features and functions must change to stay relevant and valuable to consumers.
Technology has also influenced how customers purchase and acquire new products and services. For example, transitioning from a pay-to-own to a subscription-based model has drastically changed how organizations deliver incremental improvements to existing products and how new products are designed for consumer use.
The focus on continuous value delivery and customer involvement has driven organizations to think of a product as part of an environment to be managed. Thinking this way, organizations tend to transition from temporary project teams that disband when the project is finished to stable teams that continue to support the evolution of the product or service. Incremental funding is made possible by the stability of the product environment, which improves financial projections and profit estimates.
Organizations often use programs and portfolios, discussed in the previous section, to manage product life cycles. Figure 2.12 compares the duration, scope, change, success criteria, and funding sources of projects, programs, portfolios, and products.
[bookmark: _Ref123670891][bookmark: _Toc130976990][bookmark: _Toc130979128][bookmark: _Toc133913041]Figure 2.12 Comparing Project, Programs, Portfolios, and Products[endnoteRef:7] [7:  ibid.] 

	Characteristic
	Project
	Program
	Portfolio
	Product

	Duration
	Short term, temporary
	Longer term, but temporary
	Long term, until organizational strategies and priorities change
	Long term, until after the product is retired

	Scope 
	Defined objectives are progressively elaborated
	Aggregate benefits are realized through component projects
	Includes all project and program work that supports organizational strategic activities
	Customer value and benefits driven

	Change
	Change processes are part of the project management processes
	Changes are evaluated across program to maximize value delivery
	Changes to organizational strategy leads to changes in underlying projects and programs
	Changes are evaluated to optimize value and benefit delivery to customers

	Success
	Project and project management success criteria
	Realization of intended benefits and effectiveness of delivery
	Strategic objectives are achieved
	Ongoing viability of product and value delivery

	Funding
	Determined at the start of the project based on financial criteria and planned scope
	Determined at the start of the program based on component projects and updated while the program is active
	Continuous funding until the realization of strategic objectives
	Continuous funding for ongoing development and value delivery assessment
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Approaches to Delivering Project Outcomes
Project management is not a one-size-fits-all approach that can be applied to organizations without considering their unique characteristics and the environment in which they operate. A good project manager learns when to modify, or tailor, project management methods, tools, techniques, and approaches to suit their organization’s unique characteristics. 
Organizational characteristics also influence the approach taken to manage projects. In this chapter, we will discuss the various development approaches and understand when each would be most beneficial for a given project. Further, we will explore project life cycles and how value can be delivered to an organization through project outcomes. 
[bookmark: _Toc859243958]Chapter Learning Objectives
· Understand the process of tailoring the PMBOK® Guide and Standard to a specific project, considering project and organization attributes.
· Compare and contrast the various development approaches and understand when each would be most beneficial for a given project.
· Understand the relationship between the development approach and a project’s life cycle.
· Explain the diﬀerence between a project life cycle and performance domains.
· Understand the project manager’s role in ensuring value is delivered to the organization by the project outcomes.

	PM In Real Life: Finding Value
	[bookmark: _Toc130976992][bookmark: _Toc130979129][bookmark: _Toc133913042]Figure 3.1 Joseph Sisto, PMP, PMI-ACP
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"Overall, what we do comes back to delivering value for the customer," Joseph Sisto said, "because that eventually drives revenue and sales." 
 Mr. Sisto oversees project and program execution for a conglomerate of companies and has worked in project management for nearly 30 years. He is now with Driven Brands, which includes several companies and franchises related to automotive services, including car washes, collision repair services, and automotive glass replacement.  
 He has a staff of over 30 that manages and runs projects. At the same time, he oversees their general work and direction, ensuring that brands across the company can also profit as the benefits from one project are realized. One way of doing this is overseeing a project program based on a key outcome. For example, he had one program that involved automated scheduling for tire repairs, one that established convenient communication between customers and repair centers, and one that was a point-of-sale system for the repair center. Each of these projects affects the other projects. In addition, each is designed to be of value to make the customer’s repair experience more effortless, which, in turn, increases the convenience and sales of the repair center. 
 "Now you can make hair appointments over your phone," he said. "We want you to be able to make car appointments with the same convenience rather than having to leave your car for a few days." 
 One of the keys to realizing project benefit is knowing what the "solution vision or solution architecture" will be for the project's outcome. The solution vision is how something should work and how that result will give value to customers. "This has to be done early," he explained. 
 Once the outcomes are determined, he and his team can track progress towards outcomes through the project's lifecycle. "This way, we know what the end should look like and ensure that we are measuring the value through to the end of the project."


[bookmark: _Toc963591580][bookmark: _Ref130308797][bookmark: _Toc131512326][bookmark: _Toc131512511][bookmark: _Toc133912955]Project Management in Multiple Contexts
Every organization is different, with its own culture, leadership, measures of success, and business strategy. This variation requires project managers to tailor, or customize project management approaches and processes to work within the organization’s unique environment or context. 
As discussed in Chapter 1, the guidebook we reference throughout this textbook, PMBOK® Guide (PMI, 2021),[endnoteRef:8] is a collection of performance domains, methods, models, and artifacts generally accepted as best practices within the project management discipline. The PMBOK® Guide provides the fundamentals and common vocabulary within the project management profession. In addition, it identifies “good practices” of project management to apply skills, models, methods, and artifacts to enhance the prospect of successfully delivering project outcomes.  [8:  ibid.] 

However, the PMBOK® Guide does not describe every step you must take to manage a project. Each project team and organization must determine the processes and strategies appropriate to their specific business, industry, and type of project. PMI calls this “tailoring,” and it is necessary to tailor processes, documents, and engagement strategies to fit your organization, team, and project characteristics. 
Tailoring project management approaches and processes require a conscious awareness of project management principles (see Figure 1.7) and business needs. Tailoring does not mean a project manager can pick and choose processes and approaches whimsically, rather the project manager must carefully choose appropriate methods and activities to ensure the project delivers a new product, service, or result valuable to the organization. 
Tailoring processes include adding, modifying, removing, combining, or aligning activities to eliminate unnecessary steps that might otherwise reduce the effectiveness and efficiency of project management processes (Figure 3.2). For example, suppose it is organizational policy not to allocate funding to projects but rather include the cost of project work in operational expenses. In that case, a project manager does not have to perform cost estimation, planning, and budget control activities. Likewise, if additional safety requirements or regulations need to be satisfied, a project manager can adapt the project life cycle to ensure the project meets those requirements. 
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[bookmark: _Toc584068273][bookmark: _Toc131512328][bookmark: _Toc131512513]Development Approaches
Every project has a certain rhythm, or cadence, that reflects when certain activities occur while the project progresses. Additionally, the outcomes of projects can be delivered at one time or in stages, depending on the goals of the project and the beneficiaries’ project outcome needs. The rhythm of a project can be reflected in its development approach, that is, how the project outcomes are produced, and the life cycle, which reflects how the project phases, or stages of work, are structured to deliver outcomes. 
According to the PMBOK® Guide, a development approach is “a method used to create and evolve the product, service, or result during the project life cycle.”[endnoteRef:9] A continuum of approaches exists, ranging from predictive to adaptive. PMs use predictive approaches when there is significant uncertainty associated with project outcomes or processes. Defining the project requirements as comprehensively as possible before producing results will limit uncertainty levels before incurring a significant project cost.  [9:  ibid. p. 33] 

On the other side of the spectrum, PMs use adaptive approaches when customers cannot fully describe requirements before project work begins. In adaptive approaches, numerous cycles of definition, creation, evaluation, and adjustment often occur throughout the project’s life. Adaptive approaches incur costs in a more balanced way during the project’s life, unlike predictive approaches, which incur most of the project costs during outcome production. 
Between predictive and adaptive approaches lies the hybrid approach that balances the uncertainty-reduction of predictive approaches with the flexibility of adaptive approaches (Figure 3.3). In addition, hybrid approaches may deliver outcomes iteratively, incrementally, or both. Iterative development includes frequent feedback loops during each project phase, while incremental development provides outcomes with progressively more features and functionality.
[bookmark: _Ref123728660][bookmark: _Toc130976994][bookmark: _Toc130979131][bookmark: _Toc133913044]Figure 3.3 Development Approaches as a Continuum
[image: Diagram showing a double-sided arrow. On left side of arrow, it is labeled "predictive" the middle of the arrow is labeled "hybrid" and the right side of the arrow is labeled "adaptive." Below the double-sided arrow is a wedge shape starting narrow on the left side and growing in size to the right. This wedge is labeled "Increasingly iterative and incremental."]

Source: Original Work
Attribution: Juanita Woods, adapted from Project Management Institute, Standard for Project Management, 2021 (PMBOK® Guide 7E)
License: CC BY-NC-SA 4.0

[bookmark: _Toc1320372461][bookmark: _Toc131512329][bookmark: _Toc131512514]Choosing a Development Approach
Project managers must consider several things when choosing the development approach for a project. Sometimes, the type of project or the organization’s project management processes dictate the approach; often, however, the project manager has discretion in choosing a method. The project manager should consider the following factors when deciding which approach to use on a given project. These factors relate to project outcomes (product, service, or result), project processes, and the organization. When a project demonstrates a need for both adaptive and predictive approaches, the PM may need to consider hybrid approaches.
Factors relating to the product, service, or result include the degree of innovation, certainty of requirements, stability of the project’s scope, ease of incorporating changes, delivery options, amount and type of risks, and safety or regulatory requirements (Figure 3.4). 
[bookmark: _Ref123730367][bookmark: _Toc130976995][bookmark: _Toc130979132][bookmark: _Toc133913045]Figure 3.4 Product, Service, or Result Characteristics to Consider When Selecting an Approach 
[bookmark: _Toc130976996]

Source: Original Work
Attribution: Juanita Woods
License: CC BY-NC-SA 4.0

Factors relating to the project include stakeholder involvement, schedule constraints, and funding availability and timing (Figure 3.5). 
[bookmark: _Ref123730391][bookmark: _Toc130976997][bookmark: _Toc130979133][bookmark: _Toc133913046]Figure 3.5 Factors Relating to Project Characteristics
 	

Source: Original Work
Attribution: Juanita Woods
License: CC BY-NC-SA 4.0

Factors relating to the organization include its structure, culture, capabilities, and the size and location of the project team (Figure 3.6). Organizational culture includes the practices, norms, and values that influence how the organization relates to its employees and how employees relate to one another. Organizational capabilities include the intangible assets an organization uses to achieve its strategic goals and include the combined skills, talent, knowledge, and mindset of organizational leaders and members.
[bookmark: _Ref123730413][bookmark: _Toc130976998][bookmark: _Toc130979134][bookmark: _Toc133913047]Figure 3.6 Factors Relating to Organizational Characteristics
[image: Flow chart of scenarios. The first scenario labeled structure. Tall and rigid? If yes, it is predictive. If no, it is adaptive. Second scenario is culture. Directive leaders? If yes, it is predictive. If no, it is adaptive. Third scenario labeled capability. Agile-focused? If yes, adaptive. If no, it is predictive. The last scenario labeled Project Team. Large or dispersed? If yes, it is predictive. If no, it was adaptive.]
Source: Original Work
Attribution: Juanita Woods
License: CC BY-NC-SA 4.0

	Deeper Dive
	Do you want to know more about these organizational factors? 
Read about organizational culture and how it affects organizational processes here. 
· Hofstede Insights. (2022) Organisational Culture - What you need to know. Retrieved Sep 09, 2022, from https://hi.hofstede-insights.com/organisational-culture
Read about organizational capabilities and how they develop here.
· Smallwood, Norm & Ulrich, David. (2004) Capitalizing on Capabilities. Retrieved Sep 09, 2022, from https://hbr.org/2004/06/capitalizing-on-capabilities 



	Test your knowledge
	Answer the following questions.
1. Describe an adaptive project based on product characteristics.
2. What type of project approach would you suggest for a project that had the following characteristics? Why did you select this approach?
a. project stakeholders are highly involved
b. the requirements are not well understood
c. there are several safety requirements that must be satisfied
d. the funding is guaranteed for the life of the project
e. the deadline for final delivery must be met
3. Describe an organization that is ideally suited to adaptive development approaches.



[bookmark: _Toc1306181809][bookmark: _Toc131512330][bookmark: _Toc131512515][bookmark: _Toc133912957]Project life Cycles
[bookmark: _Toc672683771][bookmark: _Toc131512331][bookmark: _Toc131512516]Life Cycles and Phases
The project manager and project team have one shared goal: to carry out the project's work to meet its objectives. Every project has a cycle: a beginning, a middle period during which activities move the project toward completion, and an ending (either successful or unsuccessful). 
A project’s life cycle describes the structure and flow of project work that occurs as the project moves from start to finish. Diﬀerent industries represent project life cycles in ways that make sense for their area of expertise. Regardless of the life cycle, each project phase includes several processes we use to manage the project. A phase represents a grouping of similar activities with a loosely defined beginning and end. In predictive approaches, phases are typically sequential, where the prior phase is complete before the next phase begins. With more adaptive approaches, phases may not have clear-cut end dates, and some activities in an early phase of the project will continue into its later phases. Project managers often use phase-gate reviews, or checkpoints, to confirm that the work to be performed in the current phase has been completed successfully, indicating that the team can move forward to the next phase.
[bookmark: _Toc828185385][bookmark: _Toc131512332][bookmark: _Toc131512517]Process-Based Life Cycles
When projects follow a set of processes to move from project identification to delivery, project managers may find it appropriate to organize the project life cycle into stages that reflect groups of similar processes. Such a strategy will simplify project status discussions and provide a meaningful framework to follow. 
The Project Management Institute (PMI) developed a life cycle containing five process groups that many industries and project types find useful (Figure 3.7).[endnoteRef:10] The process groups are structured so that the outputs of one phase are inputs to the next. The work described in the process group phases most often refers to project management activities that ensure project deliverables meet customer expectations.  [10:  Project Management Institute. (2022). Process Groups: A Practice Guide. Project Management Institute: Newtown Square, PA. ] 

[bookmark: _Ref123731078][bookmark: _Toc130976999][bookmark: _Toc130979135][bookmark: _Toc133913048]Figure 3.7 A Process-Based Life Cycle
[image: A process based life-cycle. Initiating leads to planning. Planning leads to executing. Executing leads to closing. Within the planning, executing, and closing steps, monitoring and controlling occurs.]
Source: Original Work
Attribution: Juanita Woods, adapted from Project Management Institute, Standard for Project Management, 2021 (PMBOK® Guide 7E)
License: CC BY-NC-SA 4.0

The five process groups in this process-based life cycle include:
· Initiating – the processes completed during project initiation to define the project, phase, or contract. Authorization to proceed to the next stage generally happens when the project is described in enough detail to be planned and elaborated in the next phase. 
· Planning – processes that include elaborating the project scope, schedule, budget, and other aspects of the project, phase, or contract. Authorization to proceed to the next stage generally happens after a detailed plan has been documented and approved, including scope, schedule, and budget baselines, and plans to manage resources, contracts, risk, stakeholders, and other project areas.
· Executing – processes that ensure the project team is producing the deliverables required by the project. These processes often happen in parallel to the monitoring and controlling processes.
· Monitoring and Controlling – processes that the project manager follows to ensure work is progressing as expected, changes are evaluated, and project performance is measured and reported. The plans documented during the planning stage are enacted here to keep the project “on track.” 
· Closing – processes completed to wrap up a project, phase, or contract and deliver outcomes to the appropriate stakeholders. Activities included here allow for the formal handoff of project outcomes, releasing project resources, and closing procurements.

[bookmark: _Toc578278684][bookmark: _Toc131512333][bookmark: _Toc131512518][bookmark: _Toc133912958]Aligning Approach, Cadence, and Life Cycle
The development approach and delivery cadence influence how a project is structured. Below are four examples of life cycles that consider the approach and cadence of project work.
[bookmark: _Toc404150926][bookmark: _Toc131512334][bookmark: _Toc131512519]Predictive – Single Delivery
Projects using a predictive-single delivery life cycle generally produce a product, service, or result that can only be delivered all at once. The phases of this life cycle flow in a sequential pattern, with one phase ending before the next one can begin. 
Examples of projects that would use a predictive-single delivery life cycle might be a new home, a small building, a wedding, or a similar one-time event (Figure 3.8). A wedding exemplifies a linear project focused on one outcome, the wedding day. The project would begin after the proposal is accepted and the couple hires an event coordinator. The event coordinator would start planning, making reservations, paying deposits, and ensuring the bride gets the wedding of her dreams. After planning, the wedding day arrives, and while the bride, groom, and guests are busy enjoying the hard labor of the wedding coordinator, the wedding coordinator makes sure the wedding and reception occur without issues. After the wedding (and honeymoon), it’s time to close the project by paying the bills and moving on with life.
[bookmark: _Ref123731155][bookmark: _Toc130977000][bookmark: _Toc130979136][bookmark: _Toc133913049]Figure 3.8 Example Life Cycle for a Wedding Using a Predictive Approach
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License: CC BY-NC-SA 4.0

[bookmark: _Toc505021974][bookmark: _Toc131512335][bookmark: _Toc131512520]Iterative – Multiple Deliveries
Projects that use an iterative approach to delivering multiple versions of a product, service, or result would use this life cycle. Each phase of the project will focus on enhancing the initial version of the outcome delivered. For example, a research paper project might follow this approach (Figure 3.9). Notice the incorporation of feedback from one iteration to the next.
[bookmark: _Ref123731229][bookmark: _Toc130977001][bookmark: _Toc130979137][bookmark: _Toc133913050]Figure 3.9 Research Paper as an Iterative Multiple Delivery Life Cycle

Source: Original Work
Attribution: Juanita Woods
License: CC BY-NC-SA 4.0

[bookmark: _Toc239091648][bookmark: _Toc131512336][bookmark: _Toc131512521]Incremental – Multiple Deliveries
Instead of enhancing a single product, service, or result through multiple iterations, projects that use an incremental approach to delivery add new features and functions to a baseline product, service, or result in increments. Each increment has additional features and functions that were not present in the baseline, or first, version of the outcome. 
For example, a small team of students might develop a reservation and ticketing system for Student Government Association (SGA) events (Figure 3.10). The first system version would include students' ability to reserve tickets online. After that, students would need to go to an office to pay for the tickets and pick them up. While the SGA uses the system for events at the start of the semester, the development team works on the next increment, allowing students to pay for their tickets online, though they would still have to go to an office to pick them up. The development team continues their work while implementing this system for the end-of-year events. By the spring, the reservation system now allows self-printing tickets, even allowing students to gift tickets to other students.
[bookmark: _Ref123731306][bookmark: _Toc130977002][bookmark: _Toc130979138][bookmark: _Toc133913051]Figure 3.10 An Incremental Project with Multiple Deliveries
Project Phases
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[bookmark: _Toc1539155768][bookmark: _Toc131512337][bookmark: _Toc131512522]Adaptive – Periodic Deliveries
Adaptive life cycles incorporate feedback throughout the development of products, services, or results. Agile is a broad term for adaptive project management techniques. Rather than trying to develop all aspects of a project or software application and then present that result to the customer after a long development cycle (6 to 24 months), Agile techniques use short development cycles in which features of high value are developed ﬁrst, and a working product/software is reviewed and tested at the end of the cycle (typically from 14 to 40 days). 
This process allows the customer to verify that features are being developed as they want and allows them to suggest improvements. It also oﬀers the customer the opportunity to release the product or software earlier than initially planned if the version presented at the end of a cycle is deemed good enough. This option is one of the many reasons Agile is favored for software development. With Agile, companies can bring products to market quickly and continuously improve them with subsequent updates.
In the previous example of the ticketing system, the team continued to develop it based on their initial plan and internal assessment of the project’s priorities. However, if they were to incorporate feedback from the students using the system at stages along the way and adjust the focus of their work accordingly, the team would be using a more adaptive approach (Figure 3.11). For example, students may prioritize having a QR code on their phone to scan for admission over self-printing and gifting. In an adaptive project, this prioritization would drive the development team’s next steps. 
[bookmark: _Ref123731399][bookmark: _Toc130977003][bookmark: _Toc130979139][bookmark: _Toc133913052]Figure 3.11 Adaptive Life Cycle
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For many years, traditional (predictive) and Agile (adaptive) project managers viewed each other with a certain amount of skepticism regarding the value of each other’s methods. However, in recent years project managers have seen the value of techniques used in both project management approaches. As a result, it is not unusual to see a building design using Agile techniques and software development projects conducting a traditional risk analysis. Project managers must choose the best approach and life cycle for the project to complete successfully.
	Test your knowledge
	Answer the following questions.
1. What are the differences between development approaches and project life cycles?
2. Design a project life cycle for a fundraising event for the local humane society and explain why you designed it this way.
3. What are the benefits of Agile, and when would you not want to use Agile approaches on a project?


[bookmark: _Toc1878984353][bookmark: _Toc131512339][bookmark: _Toc131512524][bookmark: _Toc133912959]Delivering Value Throughout the Project Life Cycle
Throughout the project life cycle, a project manager should remember the value being delivered to the project recipient. Since projects are enacted to support strategic objectives, project managers must ensure that what is delivered meets the objectives. While value is technically delivered at the end of a predictive project, a manager ensures that activities to build value into the outcomes happen during the appropriate stages (Figure 3.12). 
[bookmark: _Ref123731490][bookmark: _Toc130977004][bookmark: _Toc130979140][bookmark: _Toc133913053]Figure 3.12 Processes in Delivering Value
[image: A diagram showing processes in delivering value. To the far left is an oval labeled "delivering business value". Branching off this oval and two ovals, one labeled "Document Scope" and one labeled "ensure quality". Off of the oval labeled "document scope" are two branches to two ovals, one labeled "deliverables" and the other labeled "requirements". Off the oval labeled "ensure quality" are three branches to three ovals. They are labeled "prevention", "appraisal" and "correction." There are dotted arrows showing relationships between "deliverables" and "correction" and "deliverables" and "appraisal".]
Source: Original Work
Attribution: Juanita Woods
License: CC BY-NC-SA 4.0

Aligning Project Scope to Project Value
A project charter may provide a high-level overview of how the project will deliver value, and is a good place for the project manager to start. Requirements and project deliverables should be described and documented considering why the project was started in the first place (see section 7.2).
Once all deliverables have been produced, the project manager reviews acceptance criteria and technical performance expectations to ensure the deliverables are complete. Acceptance criteria (also known as completion criteria) are the criteria that must be met by the deliverable before it is accepted by the customer or recipient.  Acceptance criteria are usually high-level statements of what the deliverable is expected to accomplish, do, or be before it is determined ready to use. For example, an acceptance criterion for a new website might be, “the website contains all functionality specified in the version 1 requirements document.”
Technical performance expectations refer to the parameters in which a deliverable is expected to behave or function. For example, a new website may be expected to be available continuously, with response speeds of less than 2 milliseconds on an internal corporate network. The project manager documents these parameters as part of the requirements definition, which may also be documented in the deliverable descriptions or high-level scope statements. 
Deciding on the Definition of Done
The project manager should not wait until the end of the project to determine what everyone means by “done.” Instead, they should establish a definition of done early in the project while defining the scope and deliverables. A good definition of done generally includes a checklist of all criteria that must be met by a deliverable before it is considered ready for use. The checklist items often include the acceptance and technical performance criteria. 
Because change happens throughout a project, a project manager needs to update the criteria of “done” whenever changes to the project scope occur. 
[bookmark: _Ref124762772]Ensuring Project Value with Quality Processes
Quality relates to how usable and valuable the project outcomes are to the end users. Incorporating quality prevention, appraisal, and correction activities in the project schedule helps ensure that the project outcomes delivered provide value to the organization. Building quality into a project through prevention, appraisal, and correction activities will be discussed in detail in section 8.5.
[bookmark: _Toc1755358585][bookmark: _Ref122943813][bookmark: _Ref122943818][bookmark: _Ref123668848][bookmark: _Toc130977005][bookmark: _Toc131512340][bookmark: _Toc131512525][bookmark: _Toc133912960]Identifying and Selecting Projects
[bookmark: _Toc120460793][bookmark: _Toc819740305]The preceding chapters provide foundational knowledge about projects, project management, and how project managers can design projects that deliver value to their organizations by ensuring the project outcomes align with organizational strategy. 
But where do these projects come from? This chapter will discuss common approaches to identifying and selecting projects in organizations. 
Chapter Learning Objectives
· [bookmark: _Toc120460794][bookmark: _Toc422513904]Understand how to align projects with organizational strategy.
· Understand the three main types of projects.
· Evaluate the importance of considering costs when identifying and selecting projects.
· Describe approaches to selecting projects using both non-financial and financial methods.
· Understand the role a project manager plays in the project identification and selection process.
	PM in Real Life: Finding Solutions that Fit
	[bookmark: _Toc130977006][bookmark: _Toc130979141][bookmark: _Toc133913054]Figure 4.1 Christian Riis
Source: Original Work
Attribution: Christian Riis
License: © Christian Riis. Used with permission.

[image: Photograph of Christian Riis.]When consulting with clients, the project manager (PM) must learn to guide initial discussions to clarify the project’s intent. For Christian Riis, a software PM for a Norwegian firm, this often involves working with clients who already have a set idea of what they want and how to deliver it. But frequently, this is not the best path to success. 
“They usually have a pretty defined situation,” he said, “and they have their thoughts about what our company is supposed to do. I let them explain everything; then I ask questions such as, ‘How well do you know your customers? What kind of research have you done before building this scope?’” Christian will try to guide them toward the idea that, in the world of business, especially business software, traditional project management methods are not always best. 
“Have you tested it first?” he might ask. “Have you done a proof of concept or created a minimum viable product? In the initial discussions, I must understand what they think they want, and then if it is right, the process for getting there should be able to adapt to the world of business around them,” he said.
While Christian primarily works in adaptive and hybrid project management styles, he has foundations in the more predictive “waterfall” project management practices, including international certifications.
By tailoring several methodologies in developing a client’s project, he can do two things for a business: 
1. Develop the project with frequent checks and adjustments along the way to make the best final product; and 
2. Save the company money by implementing changes during development rather than after. 
[bookmark: _Int_gzTduj4z]One of his messages to clients: “We can do that, but after this software has gone into production, changes will cost. A lot. It’s much easier to make those changes during development.” 
[bookmark: _Int_AGeV3INT][bookmark: _Int_q72o2rxf]Christian began his career as a software developer, but his leadership came to him to say, “You’re not going to be a great developer, maybe a [grade of] C+. Or you can be an A+ Project Manager.” It changed his career path and ensured his company took advantage of his best skills and developed them further. Since then, he has worked with major clients, research facilities, and even two Scandinavian government agencies. He specializes in helping customers find the right fit for their projects. 
“You have to lead them to the water, but then they have to drink it themselves.”


[bookmark: _Toc120460795][bookmark: _Toc2106670504][bookmark: _Toc131512341][bookmark: _Toc131512526][bookmark: _Toc133912961]Aligning Projects with Strategy
The problem facing most businesses and organizations is not uncovering possible projects but determining which projects to do given existing resources and time limitations, a process that ensures projects align with an organization’s strategy. An organization may be considering both internal and external projects for customers. Organizations may choose from numerous approaches for identifying and selecting projects, from qualitatively evaluating project goals to the financial and economic impact analysis of proposed projects. When identifying and selecting projects, project managers must understand several aspects of the project, including opportunity costs, sunk costs, ongoing maintenance costs, and other factors that can affect why a project might be selected.
Successful companies and organizations employ methodologies to choose the projects most likely to move the organization toward meeting its strategic goals. Some of these methods are simple, while others are more complex. The method(s) used should reflect the priorities and values of the organization. However, selection methods carry some uncertainty as many criteria involve subjective assessment, even in financial models. 
The importance an organization places on a project directly influences the chances of the project’s success. For example, when conflicting demands for scarce resources arise, resources are usually given to the projects that the organization predicts will provide the most significant benefit. 
Organizational leaders assess the importance of projects to the larger organization by investigating how a project supports the organization’s top priorities. The following four organizational documents can help confirm that a project’s identified needs and objectives are appropriate:
· Strategic plan (determines organizational strategy, vision, mission, and goals)
· Annual budget
· Capital appropriations plan
· Managers’ annual performance objectives (management by objectives).

One way that an organization can align its mission, vision, and values is through a balanced scorecard (Figure 4.2). Regardless of the method the organization chooses to communicate its strategy, it is vital to examine the organization’s relationship with outside clients/stakeholders and seek information from all possible sources.
[bookmark: _Ref131693486][bookmark: _Toc130977007][bookmark: _Toc130979142][bookmark: _Toc133913055]Figure 4.2 An Example Corporate Strategy Balanced Scorecard
	[bookmark: _Ref123735055][bookmark: _Ref123735046]Perspective
	Objectives
	Measures
	Targets (2024)

	Stewardship
(Financial Strength into Perpetuity)
	Increase smartphone sales
	Number of smartphones sold
	+1.5% of global shipments

	
	Offset advertising costs
	Percent of users returning through direct channel after first purchase
	5% of purchasers

	
	Increased margin on premium services
	Increase the profit margin on premium data services
	At least 3.2% margin

	Customers
(A uniquely satisfying experience)
	Enhance customer shopping experience
	Average session duration to purchase
	Maintain the lead in online sales and increase gap between rivals

	
	Build brand loyalty
	Number of returning users with a purchase
	25%

	Process
(Efficient and effective Operations)
	Develop a next-gen smartphone
	Time to market with first product
	Launch by January 2023

	
	Incorporate sustainability practices in manufacturing
	Reduce waste from smart device production
	Reduce by 10%

	People and Learning 
(Be a great place to work)
	Train sales team in new sales platform
	Percentage of sales staff with certificate of completion
	95%

	
	Improve employee benefits options
	Add vision and dental services
	70% election by EOY


[bookmark: _Toc113207012][bookmark: _Toc120460796][bookmark: _Toc1042972107][bookmark: _Toc131512342][bookmark: _Toc131512527][bookmark: _Toc133912962]
Source: Original Work
Attribution: Juanita Woods
License: CC BY-NC-SA 4.0
Types of Projects
Organizations generally create three broad categories of projects: strategic projects, operational projects, and compliance projects.
Strategic projects involve creating something new and innovative. A new product, service, retail location, branch, division, or even a new factory might be a strategic project because it will allow an organization to gain a strategic advantage over its competitors.
Operational projects improve current operations. These projects may not produce radical improvements, but they will reduce costs, get work done more efficiently, or produce a higher-quality product. Often, external customers are unaware operational projects have taken place, though they may see some benefit in the company’s efficiency at a future date. 
Compliance Projects must be done to comply with industry or governmental regulations or standards. Often there is no choice about whether to implement a project to meet regulations, but there may be several options to consider, any of which would result in meeting compliance requirements.
Anyone in an organization may identify a project, but that does not mean the identified project will be selected. Project selection is a crucial step to ensure that projects undertaken by the organization align with the strategic, operational, or compliance targets. Project managers may not directly participate in project identification and selection, but they must understand how projects are identified and selected. Knowing the organizational processes to identify and select projects will allow the project manager to ensure that the projects undertaken align with the organization's goals.
[bookmark: _Toc113207013][bookmark: _Toc120460797][bookmark: _Toc1120974398][bookmark: _Ref125130512][bookmark: _Toc131512343][bookmark: _Toc131512528][bookmark: _Toc133912963]Cost of Projects
When evaluating potential projects, organizational leaders need to consider four main costs: project costs, opportunity costs, sunk costs, and the total cost of ownership.
Project Costs are those costs directly associated with the project, including:
· Direct costs, such as materials, labor, and equipment,
· Indirect costs, such as insurance and project manager labor, and
· Contingency funds and budgetary reserves.

These costs add up to the total estimated cost of our project. Details regarding how to calculate these costs are covered in Chapter 9. Whenever a project is selected to move forward, others are rejected and may never be completed. We will never be able to reap the rewards of the projects we don’t complete. The cost of NOT doing a project is considered the opportunity cost.
	Test Your Knowledge
	Opportunity Costs in Real Life

Here is an example to illustrate the concept of opportunity cost. Dave decided to spend four years of his life at a university to get a college education. His education costs $12,000 annually, but he can make $45,000 annually after he graduates. His other option was to enter the workforce and start earning $20,000 per year. The income he gives up by not going directly into the workforce is the opportunity cost of his decision. Eventually, the investment in his education will pay off with a higher salary over the long term.

In this example, one should also consider the opportunity cost of NOT going to college (the opportunity to make $25,000 more per year after four years of college). For instance, with a college degree five years after graduation, Dave has a clear financial benefit from the experience despite losing four years of potential income.



Sunk costs are costs that have been put into a project and cannot be recovered. We talk about this type of cost here because sometimes projects may have costs incurred before the project is formally approved. Even though these costs have already happened, organizational leaders should not consider sunk costs when selecting projects.
	Test Your Knowledge
	An Example of Sunk Costs

ABC Corporation has spent $20,000 on developing a new smartphone app. Unfortunately, several similar apps have been released since the project began. As a result, the potential profits of the app have been severely diminished. It will take another $30,000 to complete the app. Some people on such a project will argue that the project should be completed since $20,000 has already been spent. However, ABC Corporation cannot recover the original $20,000, and investing another $30,000 might be a waste of money and time.



Sunk costs are significant because people often make decisions based on data and emotions. Project managers want their projects to move forward and are generally optimistic about the future. As a result, their judgment can be clouded by what they want to happen. It may be difficult for them to step back and realize that a project should be canceled rather than investing more time and money into what will be neither beneficial nor profitable.
However, with a project that produces a physical product or deliverable, such as a building, not all costs are sunk forever. When a building has outlived the useful life for which it was designed, it can still have some value as an asset.
	Test Your Knowledge
	Sunk Costs and Physical Assets

ABC Corp decides to build a new factory for 5 million dollars and calculates that it will have a useful life of 30 years before upgrading or replacing it. ABC Corporation will calculate the costs of building, financing, and operating the factory over 30 years, along with the revenue from the products produced, and then decide if it is a worthwhile project to pursue. Then, at the end of 30 years, the factory will still have some value. For example, the factory can be resold to another business or torn down, and the metal can be sold for scrap. This value is called salvage value and will be added in the financial calculations for a project.



When our project involves the creation of a physical product, we need to consider the cost of operating or maintaining that product after the project is complete. For example, consider the construction of a new school with 20 classrooms. Each classroom will have a digital projector for use by the teacher. If the project team evaluates the projectors based on their initial cost and accepts the lowest bid that meets the technical specs, then over time, the school may suffer higher costs for operating and maintaining the projectors. The total initial cost of the projectors (or any item) and the cost to operate (e.g., electricity costs) and maintain them (e.g., cost to replace the lamps) is called total cost of ownership, or TCO.
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Organizations select projects by comparing the costs and benefits of potential projects. Some of the selection methods are more subjective than others, but all try to use a standard set of criteria to determine which project is the best for an organization to pursue. The process an organization follows when selecting projects depends on several factors, including the type of organization or industry, the size of the organization, and the amount of risk an organization is willing to take.
Of course, companies are not limited to just one methodology when choosing a project. They can and typically do use a combination of selection criteria. The project selection process is a series of screens that filter many ideas, opportunities, and needs to a few approved projects. The organization selects a subset that warrants consideration from all available ideas, opportunities, and needs, given its alignment with the organization’s strategy. As projects progress, they are subjected to a series of decisions based on various business and technical feasibility considerations.
Before exploring the various project selection methods, we should mention that projects are sometimes selected because of political or emotional considerations rather than purely objective comparisons. For example, a high-level executive may have an idea for a project and the power to make sure it moves forward, regardless of the soundness of the project or its imagined benefits. These projects are referred to as “sacred cows” because the project is being completed to meet the wishes of an executive or leader within the organization and cannot be canceled. This practice is simply a reality that many project managers face in their daily work. However, when taking a PMI exam, remember that PMI assumes organizations will always follow a proper and rational approach to project management selection and that politics will not intrude into the decision-making process.
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Qualitative Scoring Methods for project selection are non-financial assessments of project alignment with the organization’s strategy and allow for input from many people about the projects up for review. Qualitative scoring methods can take a variety of factors into account. These elements range from simple checklists (Figure 4.3) to complex weighted scoring systems. Scoring models might survey various experts and have them rate the project in terms of importance to the company or relative chance of success.
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	Evaluation Criteria - the project …
	Project A
	Project B
	Project C

	Aligns with our values and mission statement
	ü
	ü
	ü

	Will not increase our carbon footprint
	ü
	
	

	Improves product delivery time by 20%
	ü
	ü
	

	The cost to maintain over 10 years is not more than the initial cost
	
	
	ü

	Can be completed with in-house personnel and resources
	
	
	ü

	Design is aesthetically pleasing
	ü
	ü
	

	Total Points:
	4
	3
	3



Source: Original Work
Attribution: Juanita Woods
License: CC BY-NC-SA 4.0

Checklists are simple to use and understand, although there are advantages and disadvantages to using a checklist for project selection (Figure 4.4). A set of selection criteria is generated and agreed upon by the major project stakeholders or sponsors. Those who study management might refer to these criteria as Critical Success Factors (CSF). These elements can be measurable indicators of success that tie to an organization’s strategy, for example, “the project is likely to attract 3,000 new customers to our store in the next 12 months,” or, “the project is likely to make a 30% return on investment.”
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Source: Original Work
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License: CC BY-NC-SA 4.0

Each project is reviewed and scored against the success criteria in a simple checklist. Scoring can be done by a wide range of people inside and outside the organization, and good practice suggests soliciting input from a diverse group of subject matter experts. The project with the most boxes checked is the highest priority project.
Since decision-making models often consider numerous criteria when evaluating projects, tools such as the weighted scoring model are beneficial. Weighted scoring models introduce objectivity in what could otherwise be a very subjective decision-making process.
A weighted scoring model, therefore, allows decision-makers to structure the decision-making process by:
· Specifying and prioritizing needs by identifying decision-making criteria; then
· Evaluating, rating, and comparing different alternatives; and
· Selecting the best matching solution.

Creating a weighted scoring model starts with careful consideration of decision-making criteria. In the case of project selection, many organizations refer to their strategic plans or departmental goals to identify important factors that are often a mix of financial and non-financial criteria. Once the criteria have been selected, we give each criterion a weight value to indicate its relative importance. The more important the criterion, the higher its weight. Each potential project gets evaluated against the criteria and given a score.
A separate section containing these most important criteria can be put into a checklist to ensure that a project meets an organization’s “must have” criteria. If the project fails to meet one or more of these factors, then it will be rejected before it is evaluated by the weighted scoring model.
Weights can also be assigned to the critical success factors to reflect the relative value of some factors over others. For example, equal weight may be given to the product design and to the cost of maintaining the facility. Alternatively, different weights may be given to different criteria to reflect the relative importance of each to the organization. It is only essential that the sum of all weights equal 100%. In Figure 4.5, the weight column shows that the highest-weighted consideration for this set of projects is whether they are likely to make $30,000 or more in revenue per year. The lowest weighted criterion is whether the project will positively affect the organization’s reputation in the press. This does NOT mean that good press is unimportant to the organization. In fact, all other criteria being equal, in this model, a project that generates good press would be chosen over one that does not. 
Weighted scoring models have several advantages over simple checklists:
· Political games/sacred cows are exposed.
· Allows ranking of projects according to impact on key performance indicators for the company.
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	Criteria
	Weight
	Project A 
Score
	Project A 
Value
	Project B 
Score
	Project B 
Value
	Project C 
Score
	Project C 
Value

	Likely to produce spin-offs or other products
	30
	1
	30
	2
	60
	2
	60

	Likely to make $30,000 or more in revenue per year
	40
	2
	80
	2
	80
	1
	40

	Doesn’t require outside consultants
	20
	2
	40
	2
	40
	1
	20

	Likely to gain us good press
	10
	0
	0
	2
	20
	2
	20

	Total
	100
	
	150
	
	200
	
	140


[bookmark: _Toc113207016][bookmark: _Toc120460801][bookmark: _Toc1204696296][bookmark: _Toc131512347][bookmark: _Toc131512532]
Source: Original Work
Attribution: Juanita Woods
License: CC BY-NC-SA 4.0

Economic or Financial Scoring Methods
Economic scoring methods assess the project's ability to help the bottom line by increasing profits or reducing costs. These models often look at the cash flow that a project will generate after it is completed. Economic scoring methods for project selection compare the costs and benefits of different projects. While these models generally are unbiased, they may still involve some subjective risk as, in many cases, forecasts of sales, savings, or returns on investments are still estimates and not guarantees. 
Economic scoring methods include:
· Payback period
· Time value of money
· Net present value
· Internal rate of return
· Benefit-cost ratio

The payback period is generally the most common method used in many organizations, especially government and non-profits. In it, one calculates the amount of time it will take to recover the project's costs through either increased revenue or reduced operating costs. For example, ABC Corporation of Arizona is considering a project to address rising energy prices through solar panels. The project is not meant to eliminate all external power needs, though. The estimate for the project is $70,000. The accounting department estimates the company will save $10,000 annually by enacting this project. Therefore, ABC Co. should recover its initial investment within seven years at current rates. If rates increase, that payback period may be even shorter. 
The time value of money considers that future dollars are worth less than current dollars. How much less depends on how well you can make your current dollars and predicted inflation rates work for you. Net present value is one way to account for the time value of money in project selection. NPV uses a discount rate that reflects the future decrease in the value of money each year. 
Internal Rate of Return (IRR) is another measure that considers the future value of money, but rather than calculating a dollar amount, IRR is expressed as a percentage. This percentage represents the return a company will receive from an investment. When calculating IRR for a project, those with a negative IRR should be rejected, and those with a positive IRR should be considered. When choosing between two or more mutually exclusive projects using IRR, the project with the highest positive IRR should be selected.
Another technique is the Benefit-Cost Ratio (BCR) method. This method compares the benefits of doing a project to the costs associated with the project and factors in the time value of money. Benefit-cost ratios are often used on large public works projects. Quantifying benefits and costs can be lengthy and complicated, and companies will have their own ways of arriving at those numbers. 
Calculating Payback, NPV, IRR, and BCR can require the consideration of many factors and is often done with assistance from accounting departments. The terms should be familiar to finance and accounting students. For project management purposes, the key is that financial models often do not consider company priorities and longer-term, non-financial goals. 
[bookmark: _Toc130977011][bookmark: _Toc130979146][bookmark: _Toc133913059]Figure 4.6 Summary of Economic Scoring Methods
	Payback Period
	Shows the time it will take to recover our investment in the project but doesn’t account for the time value of money. With payback calculations, a lower number is better.

	Net Present Value (NPV)
	Accounts for the time value of money and is expressed as a dollar ﬁgure. Higher values are better.

	Internal Rate of Return (IRR)
	Accounts for the time value of money and is expressed as a percentage. Higher percentages are better. IRR doesn’t express the magnitude (amount of dollars) of the project return.

	Beneﬁt-Cost Ratio (BCR)
	Accounts for the time value of money and is expressed as a ratio. Higher numbers are better. Like IRR, BCR doesn’t express the magnitude (amount of dollars) of the project return.
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Constrained Optimization Methods of project selection are mathematically intensive means of analyzing a series of projects and are not easily generalized. In project management, these methods can include:
· Linear Programming
· Dynamic Programming
· Branch and Bound Algorithms
· Integer Programming

We might also refer to constrained optimization methods as mathematical approaches to project selection. These methods are beyond the scope of this text, but students preparing to take PMI exams should know that if they see any programming or algorithms used for project selection, a constrained optimization method is being used.
	Deeper Dive
	For more information about constrained optimization methods, visit the following website.
Google.com. (2022) Constraint Optimization | Google Developers. Retrieved September 03, 2022, from https://developers.google.com/optimization/cp
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It is vital that project and program leaders understand an organization’s strategies and objectives. This knowledge allows them to ensure that the decisions made in their projects and programs align with the organization’s strategic goals and they fulfill their project selection responsibilities. Project and program leaders can assess the complexity of a change initiative. Generally, more complex initiatives are riskier and require a more extended implementation and business benefits realization period. Therefore, project selection decisions will weigh the benefits offered with the time frame required to realize these benefits. Projects that offer significant benefits that can be realized relatively quickly are more likely to be approved.
When participating in the project selection process, pay attention to the following red flags, which often signal a poorly conceived project:[endnoteRef:11] [11:  Seeber, Joni. (2011). Project Selection Criteria: How to Play it Right. International Project Management Association. http://www.ipma-usa.org/articles/SelectionCriteria.pdf.] 

· Lack of strategic fit with the mission
· Lack of upper management support
· Unclear responsibility for project risks
· Risks outweigh potential benefits
· Unclear or unrealistic time frame, budget, or scope
· Unclear or unattainable project requirements or insuperable constraints
· Unclear responsibility for project outcomes
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An effective project manager should consider nine practical tips when selecting projects.
Tie every project to your organization’s strategy. Make a conscious effort to connect your organization’s strategy to every project you manage to help all stakeholders understand their greater purpose. For example, your organization might settle on pursuing government contracts. This move would involve learning everything about government contracts, which requires careful adherence to the details of a request for proposal (RFP) and then pursuing government contracts systematically. An organization taking this approach would have a greater chance of success than one that occasionally pursues government contracts without seriously attempting to learn the ins and outs of such work. 
Identify the decision-makers in your organization. An effective project manager understands which people in an organization have the influence to make a project happen and addresses the interests and concerns of those decision-makers. 
Understand your organization’s project selection process. It’s essential to understand how your organization decides which projects to take on, as it is critical to how you seek approval for your project and how you present it to decision-makers.
Learn all you can about your organization’s project selection criteria. In many organizations, the criteria for project selection are not always clear. Seek opportunities to engage with colleagues and managers who can help you better understand how and by whom decisions about project selection and continuation are made. This strategy can be a good information source if your organization has a Project Management Office (PMO). 
Be ready to adapt to a change in strategy. Implementing an organizational strategy requires discipline and tradeoffs. Ideally, upper management monitors a strategy's effectiveness, just as a project manager monitors a project and makes changes when necessary. If external factors force your organization to change its strategy, you must be ready to adapt.
Accept that an approved project could be canceled at a later stage. A project might get a green light during the selection process, only to be terminated later by another decision maker who might be an officially designated exit champion or someone who isn’t interested in the project. In either case, you need to be flexible and adaptable. 
Be mindful of how your project connects with related projects. The interdependence of projects can affect an organization’s portfolio strategy. One project may not have value except in conjunction with other projects. Keep in mind that executing all or none of a cluster of related projects or a program may be necessary.
Be mindful of the importance of having key personnel available. Often, the biggest constraint on projects is getting key personnel assigned and working. 
Keep in mind the relationship between strategy and scope. When discussing altering the scope of a project, take some time to determine if the altered scope conflicts with your organization’s strategy. If it does, then it’s probably not a good idea. If your team and the sponsors agree to a change in scope, this must be documented and signed off on by all parties to ensure agreement. 
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Regardless of the approach you take to planning and managing a project, every project needs a clear starting point that is visible to all stakeholders connected with the project. This starting point has many names, depending on the industry and type of project, but for our purposes, we will use the term “project initiation.” Project initiation activities include establishing a high-level agreement for a project and developing a charter to ensure the project will address business needs. Typically, a business analyst will work with a project manager to ensure they hear all interested parties and meet the beneficiary organization’s needs. 
At this point, we don’t know much about the project other than it met the organization’s selection criteria, and we were assigned as project manager. Often, a project manager’s first job is to describe the project at a high level so the organization can start assigning resources to the project's subsequent phases. 
Project definition begins with developing a “30,000-foot view” by interviewing the project sponsor, key stakeholders, and presenting what we know in a project charter. This chapter discusses the processes often followed in project definition, charter development, and communications planning.
[bookmark: _Toc1671448199]Chapter Learning Objectives
· Understand the importance and process of chartering projects and demonstrate the ability to create a project charter.
· Understand the role of the business analyst to ensure business needs are met by project outcomes.
· Evaluate the importance of good communication in project management.
· Create a communication plan.
[bookmark: _Toc212981311][bookmark: _Toc131512352][bookmark: _Toc131512537][bookmark: _Toc133912966]Defining the Project
After selecting a project (see section 4.4), the project champion identifies the objective or need, which can be a business problem or opportunity. Before assigning a project manager to describe the project in more detail, an organization may complete a business case or feasibility study to ensure the proposed benefits outweigh the cost of doing the project. 
An appropriate response to need is sometimes documented in a business case with recommended solution options. After a business case is documented, a feasibility study may be conducted to investigate whether the various options offered by the business case address the project objectives and determine a final recommended solution. Issues of feasibility (“can we do the project?”) and justification (“should we do the project?”) are addressed. Once the recommended solution is approved, a project is initiated to deliver the approved solution, and a project manager is appointed. 
Chartering projects is often the first phase where the project manager becomes directly involved and begins to plan the project and work with the project team. Developing the project charter produces a document that outlines a project’s framework and primary goals, provides an initial identiﬁcation of project stakeholders (see section 6.1) and risks (see section 10.1.4), and authorizes the project manager to acquire resources and move forward. The project’s outcomes and participating work groups are identified, and the team begins to take shape. Developing the charter produces a clear mandate for a successful project that everyone on the team understands and agrees to before proceeding to the next phases. 
	Deeper Dive
	Learn more about the processes of writing business cases and feasibility studies.
· Bridges, Jennifer. (2022) How to Write a Business Case (Template Included). Retrieved Sep 9, 2022, from https://www.projectmanager.com/blog/how-to-write-a-business-case
· Bridges, Jennifer. (2021) What Is a Feasibility Study? How to Conduct One for Your Project. Retrieved Sep 9, 2022, from https://www.projectmanager.com/training/how-to-conduct-a-feasibility-study 
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The project charter provides essential information about a project and is used to gain authorization to start it. The charter document can be a single page or many pages. Ideally, it will be short (less than 5 pages) and written in clear, concise language so that anyone who reads it, regardless of their technical background, will have a solid understanding of the project. Most project charters include a place at the end of the document for approval sign-oﬀ by sponsors or customers (i.e., those who are paying for the project). 
The project manager uses the charter during the project's planning phases. The project charter informs the project manager about what skills will be required on the team and indicates the project’s general scope of work. An approved project charter authorizes the manager to begin planning and acquiring resources.
Some organizations skip creating a project charter, viewing it as a document that wastes time to create and contains information that "everyone already knows." This approach can be a big mistake. The project manager and stakeholders can reference the charter if some of the project's goals are not met or if they are asked to do something outside the project's scope. A well-drafted project charter can prevent political interference in achieving project goals and reduce scope creep. In many organizations, the project charter may be the only formal document defining the project. 
Key stakeholders contribute to the project charter to outline their shared vision (sometimes with the help of a project manager or PMO). Creating the charter prompts stakeholders to reevaluate assumptions about the project's purpose. Any differences in understanding about the project's goals can be resolved as quickly as possible in this stage. 
[bookmark: _Toc1934924653][bookmark: _Toc131512354][bookmark: _Toc131512539]Contents of a Project Charter
Many templates are available for project charters which vary in content and level of detail. For instance, the PMI-aﬃliated website ProjectManagement.com oﬀers several project charter templates. 
	Deeper Dive
	Explore the numerous formats of project charters at ProjectManagement.com.
· Go to www.projectmanagement.com.
· Sign in with a free account.
· Click the magnifying glass icon and search for “project charter.”
· To filter the results to only show templates, click on the link next to Categories and unselect everything except “Deliverables” and “Tools.”



At a minimum, good project charters will contain the following sections.
Project Information
This section includes identifying information about the project, including the project name, project manager, and sponsoring organization. Details in this section are typically defined by the organization’s project management policies.
Project Purpose
This section should provide a broad overview of the project and answer the following questions: 
· What is the purpose of the project? 
· Where did the project originate? Have we conducted similar projects in the past? 
· Who is the project manager, and what authority does the project manager have?
Business Case
The Business Case answers the following questions: 
· Why was this project selected to move forward (project justiﬁcation) over others? 
· What selection criteria were used? (see section 4.4) 
· What problems is this project solving, or what opportunities is it creating? What are the high-level requirements?
Project Goals
Listing project goals ensures that the stakeholders will not be disappointed when the project is completed. This section should answer the following questions: 
· What are the broad goals of this project? 
· How will we know if the project is a success (what are our metrics for success)? 
· Are there industry standards we are trying to meet or benchmarks for performance that we want this project to attain?
Key Stakeholders 
This section describes the key stakeholders and their interest in the project. This need not be an exhaustive list of stakeholders but should contain a list of people who are interested in the project and who will pay for or benefit from it. 
Major Milestones 
This section provides a summary of the major milestones for the project. A listing of any hard deadlines for the project should be included. Milestones, or target dates, can relate to project work (when are major deliverables expected to be complete?), outside constraints that affect the project timeline (such as the date of an event like an election or the first day of classes), and invoicing and payment deadlines. The list includes proposed start and end dates, with milestones listed in ascending date order. 
Keep in mind that milestones are single points in time with zero duration. They are not lists of tasks that take place over time. For example, “Painting the Hallways” and “Painting the Bedrooms” are not milestones. “Hallway painted” is a well-written milestone. 
Project Budget 
The project budget section should provide an estimate of cost and information about how it was determined. It answers the following questions: 
· What is the initial budget for this project? 
· How was that budget developed? 
· Are the numbers used for budgeting rough estimates based on top-down estimation techniques, such as analogous or parametric estimating, or are they hard constraints? 
· What contingency funds have been allocated?
Constraints 
This section will list any constraints on our project or the ﬁnal product. Constraints are limitations or boundary conditions on the project. This section answers the following questions:
· What technology, training, knowledge, or skills does the team need to deliver the project outcomes? 
· Are there technological training requirements or other limitations on the project outcomes?
· Are there regulatory constraints that our product must meet to be successfully marketed in certain countries?
· Are there other limitations we need to consider regarding our scope of work? 
· Can the work only be done during certain hours or on certain days? 
Assumptions 
Assumptions are information we assume to be true as we plan a project. Identifying assumptions early on will help the project manager mitigate risks later. This section answers the following questions:
· What assumptions are we making about this project or the environment we are operating in? 
· If we use physical materials, are we assuming that prices will remain stable over the project’s lifetime? 
· Are we assuming we will receive funding on time and key team members will not retire or ﬁnd other positions? 
Risks 
This section will list the risks that can currently be identiﬁed. Risks are uncertain events that may negatively affect a project and will be discussed in more detail in section 10.1.4. The risk list will be expanded when we develop a formal risk management plan. For now, we need to consider the significant risks involved in this type of project. The list of assumptions will help inform risk analysis.
Project Authorization 
This part of the document provides a place for project sponsors to approve the project charter. By signing the document, the sponsors are giving the project manager authorization to develop the planning documents and start the project. Obviously, the project manager will communicate regularly with those authorizing the project after this stage.
	Test your Knowledge
	Answer the following questions. 
1. What is the difference between an assumption and a constraint? Give one example of each.
2. Research the history of milestones. Why do we use them in projects? 



[bookmark: _Toc131512355][bookmark: _Toc131512540][bookmark: _Toc606237243]Defining SMART Project Goals
In the early 1980s, George T. Doran introduced the SMART criteria for developing management goals and objectives.[endnoteRef:12] SMART is an acronym for Speciﬁc, Measurable, Assignable, Realistic, and Time-related. The SMART criteria have been applied in many diﬀerent areas of management, including project management. Let's look at Doran’s criteria as they apply to project management.  [12:  Doran, G. T. (1981). There’s a SMART way to write management’s goals and objectives. Management review, 70(11), 35-36.] 

Speciﬁc – A project needs to be speciﬁc about what it will accomplish. Unlike many organizational goals, the goal of a project should not be vague or nebulous. An organization may want to “make Gainesville, Georgia a great place to live,” but its projects need to focus on a speciﬁc goal, such as building a downtown farmers market. A project that is speciﬁc can be clearly communicated to all team members and stakeholders.
A speciﬁc project goal will answer the ﬁve ‘W’ questions: 
1. What do we want to accomplish? 
2. Why are we undertaking this project? 
3. Who is involved in or will be aﬀected by the project? 
4. Where will this project be conducted? 
5. Which constraints (scope, time, money, risk, etc.) have been placed on our project? 

Measurable – How will project progress and success be measured? What will be the measurable diﬀerence once our project is completed successfully? These measures should be quantiﬁable. 
Assignable (or Actionable) – Who will do the work? Can we identify people in the organization with the expertise to complete this work? Or can the expertise be hired from outside of the organization? 
Realistic – Is it realistic that the organization can achieve this project, given its talents and resources? This is an essential consideration for businesses of all sizes. Yes, producing a new driverless car would be great, but is that realistic, given the organization's available resources? 
Time-related – when will the project be completed, and how long will it take?
These criteria can be advantageous when deﬁning a project. If the description for a project does not meet all these criteria, then it is time to go back to the drawing board and make sure that what is being described is a project rather than a program or strategic goal. 
	Test your Knowledge
	Using Doran’s SMART guidelines above, develop three goals for a project to create an app that can be used to communicate securely and privately with people around the globe.



[bookmark: _Toc131512356][bookmark: _Toc131512541][bookmark: _Toc133912968]Ensuring Business Needs are Met
As discussed in section 2.1, projects deliver value by supporting organizational strategies. To ensure projects (and programs and portfolios) are aligned with organizational strategy to meet business needs, innovative organizations ensure business analysis processes are part of the project identification, selection, and planning processes. Business analysis applies knowledge and processes to identify opportunities and problems, recommend solutions based on business needs, gather and communicate requirements for new projects and products, and evaluate the benefits achieved through project work.[endnoteRef:13] [13:  The PMI Guide to Business Analysis, 2017.] 

When done effectively, business analysis ensures business needs are met, risk and rework are reduced, product and service issues are minimized, and stakeholders are satisfied with the organization’s products and services. Business analysis begins with defining the problem or opportunity before projects are selected (see Chapter 4, Identifying and Selecting Projects) and ends with measuring the intended benefits of the project, program, or portfolio initiatives.
Business analysts are individuals responsible for supporting the business analysis function in organizations. Business analysts work closely with project managers to ensure the project accurately reflects the beneficiaries needs. Business analysts participate in the project charter’s development by gathering high-level requirements from key stakeholders and ensuring the scope reflects the business needs the project will address, as it is understood at this early stage. Business analysts will also help the project manager plan after the charter is approved and serve as customer or organizational representatives to ensure outcomes meet their needs.
	Deeper Dive
	To learn more about business analysis, visit PMI.org.
Visit https://www.pmi.org/learning/featured-topics/business-analysis for articles about business analysis in various organizations.
One article that may be of interest is by Rick Cusolito, who talks about the working relationship between project managers and business analysts.
· Cusolito, R. (2008). Symbiosis: project managers and business analysts living together. Paper presented at PMI® Global Congress 2008—North America, Denver, CO. Newtown Square, PA: Project Management Institute. https://www.pmi.org/learning/library/project-managers-business-analysts-requirements-6971 


[bookmark: _Ref122343993][bookmark: _Toc172997331][bookmark: _Toc131512357][bookmark: _Toc131512542][bookmark: _Toc133912969]Project Communications
[bookmark: _Toc817894562][bookmark: _Toc131512358][bookmark: _Toc131512543]The Importance of Communication
Successfully completing a project requires teamwork and effective communication among team members. If those team members work in the same building, they can arrange regular meetings, stop by each other’s workspace to get a quick answer, or even discuss a project informally at other office functions. On the other hand, many projects in today’s environment involve team members not located in the same building or city, making in-person meetings difficult. Teams that use electronic communication methods without face-to-face meetings are called virtual teams. 
Communications management is about keeping everybody informed. Communications planning involves defining the types of information you will deliver, who will receive it, the format for communicating it, and the timing of its release and distribution. Much of a project manager’s time is spent on communication, so it is essential to ensure everybody gets the right message at the right time. 
All projects require sound communication plans, but not all projects will have the same types of communication or the same methods for distributing information. For example, will data be distributed via mail or email, is there a shared website, or are face-to-face meetings required? The communication management plan documents how the project team will meet the stakeholders’ communication needs. This plan also includes the types of data the team will communicate, who will initiate communication, and who will receive it; the methods used to communicate; communication timing and frequency; the method for updating the plan as the project progresses, including the escalation process; and a glossary of standard terms.
The first step in defining your communication plan is figuring out what information your stakeholders need from the project to make good decisions. Your project will produce much information, and you do not want to overwhelm your stakeholders. Your job is to figure out what they feel is valuable. Communicating valuable information does not mean you always present a positive picture. Communications to stakeholders may consist of either good or bad news. You do not want to bury stakeholders in too much information; instead, you want to give them enough so that they can be informed and make appropriate decisions. 
The information you will typically communicate includes project status, scope statements and updates, baseline information, risks, action items, performance measures, project acceptance, and so on. The stakeholders’ information requirements need to be determined early in the planning phase of the project management life cycle so that while you and your team develop planning documents, you already know who should receive copies of them and how they should be delivered.
Finally, consider project duration and environment. Will the technology you choose work throughout the project’s life, or will it be upgraded, updated, or discontinued? And how does the team function? Are they located together or spread out across several campuses or locations? The project team should document the answers to these questions in the communication plan. All projects require a sound communication plan, but not all projects will have the same types of communication or the same methods for distributing the information. The communication plan documents the types of information the stakeholders need to know, when the information should be distributed, and how the information will be delivered. 
[bookmark: _Toc882031828][bookmark: _Toc131512359][bookmark: _Toc131512544]Communication Media
Communication media, or the way project information is shared, can take many forms, such as formal reports, conversations, emails, meetings, online dashboards, and collaboration platforms. You should consider timing and technology before choosing the methods you will use to communicate information. The first factor is the timing of information exchanges. Daily communication may be too much; monthly is likely not enough. One update per week is appropriate for most projects. Hold project meetings as required, but don’t let too much time pass between meetings. Be sure to answer stakeholders’ questions and emails promptly. Regular communication is always appreciated – and may even soften the blow when you have bad news to share.
Second, do you need to procure new technology or systems, or are there systems already in place that will work? The available technologies should figure into your plan to notify everyone of project status and issues. Staff experience with technology is another factor. Are the team members and stakeholders experienced using this technology, or will you need to train them? 
Consider how stakeholders wish to obtain information. The PM may consider “push” versus “pull” techniques for information. Some stakeholders prefer the PM to push, or send, information to them regularly, such as an email with a project status report. Others may prefer to pull the information conveniently by going to an online project dashboard that displays updated progress reports and metrics. 
	Deeper Dive
	Project Dashboards share information visually and in real-time. There are many online tools available to develop project dashboards. The article below describes different types of dashboards and shares best practices for creating dashboards that are useful to your team. 
· Calzon, B. (2021). How To Create a Project Management Dashboard – Examples & Templates. Retrieved September 29, 2022, from https://www.datapine.com/blog/project-management-dashboards-examples-and-templates/ 



Synchronous Communications 
If all parties involved in communication are participating in the exchange simultaneously, the communication is synchronous, such as when making a telephone call or holding a video conference. Other examples of synchronous communications include: 
· In-person meetings: Gathering of team members at the same location 
· Virtual meetings: includes sharing audio, video, and documents between participants who are not at the same location 
· Instant messaging: Exchanging text or voice messages using electronic devices
· Online collaboration platforms: a shared repository for project information, including options for communications and messaging.
Modern communication technologies make it possible to assemble project teams from anywhere worldwide. Most people work during daylight hours, making synchronous meetings difficult if the participants are in different time zones. However, they can be advantageous in some circumstances; for example, if something must be done by the start of business in Boston tomorrow, team members in Asia can work on the problem during their regular work hours while team members in North America get some sleep.
	Deeper Dive
	Online collaboration platforms have increased in recent years. Conduct an online search for “online collaboration platform” and identify two widely used platforms to manage project information and communications.



Asynchronous Communications
Getting a team to meet at one time can be challenging, especially if they are spread out across time zones. However, many communication types do not require everyone to be present simultaneously. This type of communication is asynchronous. Several choices of asynchronous communications exist, including physical mail and package delivery, fax, email, and online collaboration technologies.
Email is widely used to coordinate projects and to communicate between team members. Information can be sent to a list of team members. Messages can be saved to document the process in case of a misunderstanding or miscommunication. Files can be attached and distributed. However, email can also be used too much, overwhelming stakeholders. Project managers should balance emails with other means of communication like collaboration portals or project dashboards to reduce information overwhelm.
The ability to collaborate with people anytime and anywhere has increased over the last 15 years thanks to technological advances. These tools allow project teams to communicate quickly, share information, and plan and coordinate work. All they require is a computer and a connection to the Internet. A good collaboration tool will be easy to use and not interfere with work, which is delivering the product, service, or result the project was assigned to deliver. Collaboration technology may also improve team development for teams who do not work together in one physical location.
	Deeper Dive
	Many tools are available to collaborate with your project team. How do you decide which collaboration software to use? Linda Rosencrance has a few ideas that might help you get started.
· Rosencrance, Linda. (2022) How to choose the right project collaboration software | Computerworld. Retrieved September 29, 2022, from https://www.computerworld.com/article/3647528/how-to-choose-the-right-project-collaboration-software.html 



[bookmark: _Toc131512360][bookmark: _Toc131512545][bookmark: _Toc1782903664]Culture and Communication 
When working with internal and external customers on a project, project managers must pay close attention to relationships, context, history, and corporate culture. Corporate culture refers to the beliefs, attitudes, and values that organizational members share and the behaviors consistent with them. Corporate culture sets one organization apart from another and dictates how members of the organization will see you, interact with you, and sometimes judge you. Often, projects have a specific culture, work norms, and social conventions. 
Some aspects of corporate culture are easily observed; others are more difficult to discern. You can easily observe the office environment and how people dress and speak. In one company, individuals work separately in closed offices; in another, teams may work in a shared environment. The more subtle components of corporate culture, such as the values and overarching business philosophy, may not be readily apparent but are reflected in member behaviors, symbols, and conventions. 
Project managers must be aware of cultural norms around communications and incorporate them into their project communications plans. For example, in some cultures, communication must follow a specific hierarchy, with each layer only communicating with those immediately above or below. In other, more egalitarian cultures, a project team member might be expected to communicate directly and casually with the CEO. 
[bookmark: _Ref124338663][bookmark: _Toc131512361][bookmark: _Toc131512546][bookmark: _Toc1053829477]Communication Planning 
Once the corporate culture has been identified, members should try to adapt to the frequency, formality, and type of communication customary in that culture. This adaptation will strongly affect project members’ productivity and satisfaction internally and externally. Consider the following: 
· Which stakeholders will be involved in decision-making? Will your project decisions and documentation have to go through several layers to get approval? If so, what criteria and values may affect acceptance in the organization? For example, is being on schedule the most important consideration? Is cost or quality more important? 
· What type of communication among and between stakeholders is preferred? Do they want lengthy documents? Or is “short and sweet” the typical standard? 
· What communication medium is preferred? What kind of medium is usually chosen for this type of situation? Check to see what others have done. Ask others in the organization. 
· What vocabulary and format are used? What colors and designs are used (e.g., at Hewlett-Packard, all rectangles have curved corners)?
A communications plan is a document that lists all communications a project manager will deliver to manage a project (Figure 5.1). The information in the communication plan provides details about the timing (frequency), communication type, method of communication, audience, and content of each information exchange. 
[bookmark: _Ref123909847][bookmark: _Ref123909842][bookmark: _Toc130977013][bookmark: _Toc130979147][bookmark: _Toc133913060]Figure 5.1 A Sample Communications Plan
	Communication Type (What)
	Method (How)
	Frequency (When)
	Goal and Content
	Owner
	Audience

	Project status report
	Email
	Weekly
	Review project status and discuss potential issues or delays
	Project manager
	Project team + project sponsor

	Team standup
	Meeting
	Daily
	Discuss what each team member did yesterday, what they’ll do today, and any blockers
	Project manager
	Project team

	Project review
	Meeting
	At milestones
	Present project deliverables, gather feedback, and discuss next steps
	Project manager
	Project team + project sponsor

	Post-mortem meeting 
	Meeting
	At end of the project
	Assess what did and did not work and discuss actionable takeaways. (Sometimes referred to as “lessons learned” or an “after-action review.”)
	Project manager
	Project team

	Task progress updates
	Activity List
	Daily
	Share daily progress made on project tasks
	Project manager
	Project team


[bookmark: _Toc131512362][bookmark: _Toc131512547][bookmark: _Toc2006446672]Source: Original Work
Attribution: Juanita Woods
License: CC BY-NC-SA 4.0

Managing Team Meetings 
Team meetings are an important method of communicating project information and are conducted differently depending on the meeting's purpose, the leadership style appropriate for it, and team members’ personality types. 
	Deeper Dive
	Planning and managing effective and efficient meetings is both a science and an art. Without a clear agenda or processes to be followed during the meeting, team members may often feel frustrated at the wasted time and effort some meetings produce. The following article shares best practices for running effective project meetings. 
· Brownlee, D. (2008). The secrets to running project status meetings that work! Paper presented at PMI® Global Congress 2008—North America, Denver, CO. Newtown Square, PA: Project Management Institute. Retrieved 9/29/2022 from https://www.pmi.org/learning/library/secrets-running-project-status-meetings-7009 



Action Item Meetings 
Action item meetings are short meetings to develop a shared understanding of what the short-term priorities are for the project, individual roles, and expectations for specific activities. This type of meeting is for sharing, not problem-solving. Any problems that emerge from the discussion are assigned to a person, and another meeting is established to address the issue. Action item meetings focus on short-term activities, such as tasks that usually last less than a week. The action item meeting is fact-based and information oriented. This meeting has little dialogue except to ask clarifying questions. A problem-solving meeting or workgroup is arranged to deal with any problem or issue if a discussion is needed or a disagreement is not quickly resolved. On smaller topics, solutions meeting might occur immediately after the action item meeting and only include those interested in the discussion's outcome. 
The project manager keeps the successful action item meeting short and focuses on only those items of information needed for the short-term project objectives. The project manager will restate the common understanding of what activities are priorities and who will be responsible for the activities. Often these meetings can include a review of safety or security procedures when these issues are relevant to the project. The leadership approach to action item meetings focuses on data, actions, and commitments. Although the project manager may observe stresses between team members or other issues, they do not resolve them in this meeting. These are fact-based meetings. If issues arise between people, the project manager will develop other opportunities to address these issues in another forum. 
Management Meetings 
Management meetings are longer in duration and focused on planning. They are oriented toward developing plans, tracking the progress of existing plans, and adjusting plans in response to new information. These meetings include discussions on generating a common understanding of the existing plan's progress. This discussion is based on quantitative information on schedule progress and other data, but the discussion is qualitative in evaluating the data to develop a complete understanding. The project manager solicits everyone’s experience and opinions, and when a disagreement about the data's meaning arises, encourages a deeper discussion to strengthen understanding. Through this discussion, a mutual sense of the project's status should emerge, and the project manager invites conversation, encourages people to offer their thoughts, and ensures that disagreements are positive discussions about interpreting the information. Disagreements should not become personal. Management meetings also focus on developing mid-term goals. 
Project goals may be evaluated monthly or quarterly for larger, more complex projects. For smaller or less complex projects, weekly goals will provide the focus. The project manager focuses the discussion on broad priorities for the next period and includes all the functional leaders in the discussion. The goals that emerge from the discussion should represent a consensus on priorities for the next term. 
For example, during a project's early phases, the team is focused on developing a conceptual understanding of the project. A major milestone on complex projects is typically the completion of the conceptual plan. The project manager would lead a discussion on what needs to be accomplished to meet the milestone and ask what potential barriers exist and what key resources are needed. From that discussion, the team develops a few key goals that integrate their various functions and focus them on priorities.
Management meetings combine information sharing with analysis, creativity, and innovation. The project manager allows and encourages conversation in developing and evaluating goals but focuses the discussion on both goals and obstacles. Management meetings provide an opportunity to discover obstacles to goal achievement. The project team reallocates resources or develops alternative methods for accomplishing the goals. As the team discusses goal progress, the project manager explores potential obstacles and encourages exposing potential problems in achieving goals. The project manager focuses the team on finding solutions and avoids searching for blame. 
The project manager also uses a facilitative leadership approach, encouraging the management team to contribute their ideas. Then the PM builds consensus on what goals will bring the appropriate focus. The project manager focuses on developing these goals, tracking progress, identifying barriers, and adjusting efforts to accomplish current goals. Although there are typically meetings for scheduling and procurement and other meetings where goals are established and problems solved, the management meeting and goal development process create alignment among leadership on items critical to project success.
Leadership Meetings 
Leadership meetings are held less frequently and are longer in duration. These meetings are used by the project manager to reflect on the project, explore its more significant issues, and back away from daily problem-solving. The project manager will create a safe environment for sharing thoughts and evaluations of less data-oriented issues. Leadership meetings creatively focus on the people issues of the project: the relationships with clients, vendors, and project teams. Team members who favor feeling, perceiving, and intuition may contribute valuable insights at this type of meeting. The team might also share perceptions by upper management and the community in which the project is being executed. Where the time frame for action item meetings is in weeks and management meetings is in months, the time frame for leadership meetings is longer and considers the entire project's length and impact. 
Key Meeting Management Skills
Skilled project managers know what type of meeting is needed and how to develop an environment to support each meeting type. Action item meetings focus on information sharing with little discussion. These meetings require efficient communication of plans, progress, and other information team members need to plan and execute daily work. Management meetings focus on developing and progressing goals. Leadership meetings are more reflective and focus on the project's mission and culture. In addition to these three types of meetings, project managers may lead other types of meetings, depending on the need. 
Specific problem-solving, vendor evaluation, and scheduling meetings are examples of other project meetings. Understanding what types of meetings are needed on the project and creating the proper focus for each type is a critical project management skill.
The project manager’s meeting management skills include creating the right atmosphere for team discussion. The manager creates an action item meeting for discussions based on data and facts. The conversation focuses on sharing information and clarification. The conversation for leadership meetings are different, where discussion is more open-ended and focuses on creativity and innovation. Because each type of meeting requires a different atmosphere and focus, mixing the purposes of a meeting will make it difficult for the project manager to develop and maintain the appropriate conversation for each stage.
[bookmark: _Ref122343089][bookmark: _Toc126756761][bookmark: _Toc130977014][bookmark: _Toc131512363][bookmark: _Toc131512548][bookmark: _Toc133912970]Working with Project Stakeholders
[bookmark: _Hlk124337074]Many individuals and groups may interact with projects in organizations. These individuals and groups may be affected by or have an impact on the project. A successful project manager will identify these individuals early, including those who can positively or negatively influence the project. In each case, the manager needs to identify what these groups want or need and their influence over the project. Based on this information, the team can identify project communication needs and develop a communication plan to be used during all project phases.
[bookmark: _Toc115445130][bookmark: _Toc120460847][bookmark: _Toc1757426031]Chapter Learning Objectives
· Understand the importance of stakeholder identiﬁcation and management. 
· Identify and assess the needs of various stakeholders involved in a typical project. 
· Discuss why the sponsor is the key ingredient to successful project completion.
· Develop and apply tools for managing stakeholders effectively
· Understand how a Stakeholder Register and Stakeholder Matrix are used.
[bookmark: _Toc114298924][bookmark: _Toc115445134][bookmark: _Toc120460849][bookmark: _Ref122343967][bookmark: _Toc2129195985][bookmark: _Ref123913248][bookmark: _Toc131512364][bookmark: _Toc131512549][bookmark: _Toc133912971]Identifying Project Stakeholders
A project is successful when it achieves its objectives and meets or exceeds the stakeholders' expectations. But who are the stakeholders? Project stakeholders are individuals, groups, or organizations interested in a project and may affect or be affected by the project processes or outcomes (Figure 6.1). Stakeholders are those who care about or are vested in your project. They are actively involved with the project's work or have something to gain or lose because of it. 
[bookmark: _Ref124338007][bookmark: _Ref124337991][bookmark: _Toc130977015][bookmark: _Toc130979148][bookmark: _Toc133913061][bookmark: _Hlk124337791]Figure 6.1 Project Stakeholders are Numerous
[image: A picture containing bubble chart which is a stakeholder map for the traffic citation system. Bubble groups include courts, government offices and agencies, police, people, advocacy groups, and vendors.]
Source: Word
Attribution: Microsoft
License: © Microsoft. Permission granted by EULA.

[bookmark: _Hlk124338180]For example, when you manage a traffic citation project (Figure 6.1), advocacy groups may be positively affected stakeholders. However, you may negatively affect the court system with an increase in traffic citations. Additionally, local law enforcement may be affected by different policies and procedures developed, and community members may be affected by changing policies. 
Knowing the key stakeholders ensures a successful project. Key stakeholders' attitudes about your project or its outcomes can make or break the project success. Even if all the deliverables are met and the objectives are satisfied, if your key stakeholders aren't happy, it doesn't matter if the project outcomes are satisfactory.
Once you know the project stakeholders, you can create a stakeholder management plan. A stakeholder management plan is a guide that tells the project manager how to identify, analyze, and engage project stakeholders (Figure 6.2).
[bookmark: _Ref124337372][bookmark: _Ref124337366][bookmark: _Toc130977016][bookmark: _Toc130979149][bookmark: _Toc133913062][bookmark: _Hlk124337312]Figure 6.2 Stakeholder Management Key Processes

Source: Original Work
Attribution: Juanita Woods
License: CC BY-NC-SA 4.0

A stakeholder register is used to identify and track interactions between the project and each stakeholder. This register must be updated regularly, as new stakeholders can arise at any time, and a particular stakeholder's needs and interest levels may change throughout the project. We will discuss how to create a stakeholder register below.
The project sponsor (see section 1.3.1), generally organization executive with authority to assign resources and enforce decisions regarding the project, is a key stakeholder. Customers, subcontractors, suppliers, and sometimes even government agencies are stakeholders. The project manager, team members (see section 1.3.3), and managers from other organization departments are also stakeholders. It's necessary to identify all stakeholders in your project upfront. Leaving out crucial stakeholders or their department's function and not discovering the error until well into the project could be detrimental. 
The number of stakeholders project managers must deal with ensures they will have a complex job guiding their project through the life cycle. Problems with any of these members could derail the project. Project managers must deal with people external to the organization along with the internal environment, which is undoubtedly more complex than what a manager faces in an internal environment. For example, suppliers who are late in delivering crucial parts may negatively impact the project schedule. To compound the problem, project managers generally have little or no direct control over any of these individuals.
Let's look at the different types of stakeholders and their relationships with the project manager (Figure 6.3). 
[bookmark: _Ref124337594][bookmark: _Ref124337572][bookmark: _Toc130977017][bookmark: _Toc130979150][bookmark: _Toc133913063][bookmark: _Hlk124337536]Figure 6.3 Types of Project Stakeholders
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[bookmark: _Toc120460850][bookmark: _Toc131512365][bookmark: _Toc131512550][bookmark: _Toc1150519014]Top Management 
Top management may include the company's president, vice presidents, directors, division managers, the corporate operating committee, and others. These people direct the organization’s strategy and development. On the plus side, you will likely have top management support with a project that aligns with the company's goals and values. Having top management support means it will be easier to recruit the best staff to carry out the project and acquire needed material and resources; also, visibility can enhance a project manager's professional standing in the company. On the minus side, failure can be dramatic and visible to all, and if the project is large and expensive (most are), the cost of failure will be more substantial than for a smaller, less visible project. Some suggestions for dealing with top management are: 
· Understand what is important to them and what their preferred communication methods are. Do not waste time with unnecessary or inappropriate communications. For example, one executive might prefer to be called if a key event or milestone is about to be reached, while another may never want to speak via telephone. 
· Develop in-depth plans and major milestones that must be approved by top management during the planning and design phases of the project. 
· Ask top management associated with your project for their information reporting needs and frequency. 
· Develop a status reporting methodology to include distribution on a predictable schedule. 
· Keep them informed of project risks and potential impacts. 
[bookmark: _Toc120460851][bookmark: _Toc131512366][bookmark: _Toc131512551][bookmark: _Toc1881711114]Your Manager 
Typically, the boss decides assignments and who will work with the project manager on projects. Keeping your manager informed will help ensure you get the resources needed to complete your project. If things go wrong, having an understanding and supportive boss advocating for you is helpful. By supporting your manager, you will find that your manager will support you more often. 
· Find out exactly how your performance will be measured. When unclear about directions, ask for clarification. 
· Develop a reporting schedule and methodology that is acceptable to your boss. 
· Communicate frequently in the manner your boss prefers.
[bookmark: _Toc120460852][bookmark: _Toc131512367][bookmark: _Toc131512552][bookmark: _Toc20867140]Peers 
[bookmark: _Int_qHgDTwj8]Peers are at the same level in the organization as you and may or may not be on the project team. These people may also have a personal stake in your project's product, service, or result. However, they have neither leadership responsibilities nor accountability for the success or failure of your project. Your relationship with peers can be helped or hindered by how you work with them. Your peers may be working on projects that compete with yours, but there are ways to maintain positive working relationships. To ensure you have cooperation and support from your peers: 
· Get the support of your project sponsor or top management to empower you as the project manager with whatever necessary authority is needed for success. The sponsor should express the project's importance to the organization and her expectations for all team members to work towards the success goal.  
· If you notice a dysfunctional behavior, such as bad-mouthing the project, discuss it with your peer to determine if there are any underlying issues. This can also indicate that you are aware of the undermining behavior. 
[bookmark: _Toc120460853][bookmark: _Toc131512368][bookmark: _Toc131512553][bookmark: _Toc1588824168]Resource Managers 
Because project managers are in the position of borrowing resources, resource managers control the resources a project manager needs to complete a project. So, a project manager's relationships with resource managers are significant. If the relationship is good, project managers may be able to consistently acquire the best staff and equipment for their projects. If relationships aren't good, project managers may have difficulty obtaining good people or equipment needed for the project. 
[bookmark: _Toc120460854][bookmark: _Toc131512369][bookmark: _Toc131512554][bookmark: _Toc1923859311]Internal Customers 
Internal customers are individuals within the organization who are clients for projects that meet the needs of internal demands. The customer can accept or reject your work. Early in the relationship, the project manager must negotiate, clarify, and document project specifications and deliverables. After the project begins, the project manager must stay attuned to the customer's concerns and issues and keep them informed. Common stumbling blocks when dealing with internal customers include: 
· A lack of clarity about precisely what the customer wants 
· A lack of requirement documentation
· A lack of knowledge regarding the customer's department or division and their operating characteristics 
· Unrealistic deadlines, budgets, or specifications requested by the customer 
· Customer hesitancy to sign off on the project or accept responsibility for decisions 
· Changes in project scope 
To meet the needs of the customer, client, or owner, be sure to do the following:
· Learn the client's departmental terminology, culture, and business. 
· Clarify all project requirements and specifications in a written agreement. 
· Specify a change in procedure. 
· Establish the project manager as the central point of communication for the project. 
[bookmark: _Toc120460855][bookmark: _Toc131512370][bookmark: _Toc131512555][bookmark: _Toc5805128]External Customers 
External customers are the customers outside an organization. In the case of Ford Motor Company, for example, the external customers would be the buyers of automobiles. Also, if you manage a project at your company for Ford Motor Company, they will be your external customer. 
[bookmark: _Toc120460856][bookmark: _Toc131512371][bookmark: _Toc131512556][bookmark: _Toc2051640705]Government 
Project managers in certain heavily regulated environments (e.g., pharmaceutical, banking, or military industries) will have to deal with government regulators and departments. These can include all or some levels of government, from municipal, provincial, and federal to international. 
[bookmark: _Toc599701244][bookmark: _Toc131512372][bookmark: _Toc131512557]External Partners
[bookmark: _Int_bRiExL2d][bookmark: _Int_X6WGDe96]Sometimes organizations do not have in-house expertise or resources, so work is turned over to contractors or subcontractors. Contractors are team members who are not employees of the project's organization. These can be construction management supervisors, network consultants, electricians, carpenters, architects, lawyers, or other experts. Managing contractors or suppliers requires the same skills as managing full-time project team members. The same problems can arise with contractors or subcontractors, such as work quality, cost overruns, and schedule slippage.
Many projects depend on goods provided by outside suppliers. For example, construction projects will acquire lumber, nails, bricks, and mortar from outside suppliers. If the supplied goods are delivered late, in short supply, of poor quality, or if the price exceeds what was quoted initially, the project will suffer. Managing contractor and supplier relationships can consume most of the project manager's time, depending on the project's complexity. This task is not purely intuitive; it involves a sophisticated skill set that includes managing conflicts, negotiating, and other interpersonal skills, often while having few practical levels of recourse to address issues. If a contractor came about through a lengthy bid process, or is one of the only businesses in the region doing that work, firing the contractor may not be a viable option to address individual problems or issues. The PM may find that doing so would derail the project. Therefore, the PM needs to use their skills to resolve issues. 
[bookmark: _Toc120460858][bookmark: _Toc1129206258][bookmark: _Toc131512373][bookmark: _Toc131512558]The Project Team
The project team is an essential stakeholder with a great deal of inﬂuence. Logically, the project team would want the project to succeed, but we must realize that the team might be composed of individuals with diﬀerent and competing goals for what they want to see out of the project. Therefore, the project manager must understand the characteristics of effective teams to help their team be more effective (see Chapter 12).
[bookmark: _Toc114298926][bookmark: _Toc115445135][bookmark: _Toc120460859][bookmark: _Toc880750283][bookmark: _Toc131512374][bookmark: _Toc131512559][bookmark: _Toc133912972]Managing Project Stakeholders
Achieving a project's objectives takes a focused, well-organized project manager who can engage with a committed team and gain the support of all stakeholders. Building strong, trusting relationships with interested parties from the start can be the difference between project success and failure.
Often there is more than one major stakeholder in a project. An increased number of stakeholders adds stress and influences the project's complexity level. The business or emotional investment of a stakeholder, and the stakeholder’s ability to influence project outcomes or execution, will also influence project complexity. In addition to the number of stakeholders and their level of investment, the degree to which the project stakeholders agree or disagree affects project complexity.
[bookmark: _Ref115336321][bookmark: _Toc115445137][bookmark: _Toc120460860][bookmark: _Toc1423116778][bookmark: _Toc131512375][bookmark: _Toc131512560]Analyzing Project Stakeholders
After taking time to identify the stakeholders, the project manager’s next step is to begin building solid relationships by actively engaging them in the project. The critical activities performed during stakeholder analysis include the following. 
Stakeholder analysis, which assesses a project's key participants and how the project will affect their problems and needs, is an important step. During stakeholder analysis, the project manager identifies individual characteristics and interests and discovers what motivates and provokes project stakeholders. Defining roles and levels of participation helps reduce the chance of conflicts of interest among stakeholders. 
A lack of stakeholder support can negatively affect a project. Whether stakeholders initially support your project or not, you should secure their support if they are essential to your project. Importance in the organization does not necessarily mean they are important to your project, however. Just because they think they are essential does not mean they are. Even if they don't think they need to be involved, they may have to be. The typical suspects are your manager, the manager's manager, customers, any subject matter expert (SME) you need, and the board reviewing and approving your project. 
Note that in some situations, there are people who think they are stakeholders. From your perspective, they may not be, but be careful how you handle them. They could be influential with those who have the power to impact your project. Do not dismiss them out of hand. 
The more influential a stakeholder is, the more a project manager will need to engage them. Consider the question, "What’s in it for them?” when approaching stakeholders. Knowing what each stakeholder needs or wants will enable the project manager to gauge their level of support. And remember to balance support against influence. Is it more important to have strong support from a stakeholder with little influence or lukewarm support from one with a high level of influence? 
A project manager needs to determine what power the identified stakeholders have and their intentions toward your project. Do they have the power to have an impact on your project? Do they support or oppose you? What strategies can you use with them? The project manager also needs to evaluate any relationships between stakeholders. Can you improve your project’s chances by working with those who support you to boost the views of less enthusiastic people? 
Finally, stipulate expectations for meetings. Ask for clarification when needed to be sure requests are thoroughly understood. Define “success.” Each stakeholder may have a different idea of what project success looks like. Discovering this difference at the end of the project is a formula for failure. Gather definitions up front and include them in the objectives to ensure all stakeholders support the outcomes. 
Now that you have this information, you can conduct a stakeholder analysis to help define your strategies to improve their support. Because of the sensitive nature of this information, this document should be kept confidential by the project manager to avoid offending anyone. The stakeholder analysis should be used as a mechanism for you to understand your stakeholders and develop plans to engage and manage them during the project. A stakeholder register lets you document the results of the stakeholder analysis and includes the following information (Figure 6.4).
[bookmark: _Ref124338472][bookmark: _Toc130977018][bookmark: _Toc130979151][bookmark: _Toc133913064][bookmark: _Hlk124338432]Figure 6.4 Stakeholder Register Contents
	Stakeholder Name and Role
	Identify key information and other relevant facts (e.g., contact information and availability for project)

	Power (Low – Med – High)
	How important are they to the project?

	Interest (Low – Med – High) 
	What do they want to know about the project?

	Project Needs
	What do you want or need from them?

	Stakeholder Needs
	What do they want or need from you or the project?

	Potential Blockers
	How could stakeholders block your effort? 

	Engagement Strategy
	What is your strategy for enhancing stakeholder support? See section 6.4.2 for ideas.
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If you want to share information about project stakeholders with your team, consider creating a second version of the stakeholder register, which removes comments about their power, interests, or needs that might be detrimental to share with the team. A stakeholder register will help your project team understand the timing and methods of communicating with stakeholders during the project but keeps confidential information from being public.
[bookmark: _Ref115342335][bookmark: _Toc115445138][bookmark: _Toc120460861][bookmark: _Toc226006785][bookmark: _Toc131512376][bookmark: _Toc131512561]Engaging Project Stakeholders
To help identify possible strategies for enhancing stakeholder support, you might consider using their levels of power and interest to determine an optimal engagement strategy. A power-interest grid can help with this effort; where stakeholders fit in the grid will help you determine how to engage and manage each one and the amount of attention to give each member. 
[bookmark: _Ref115195733][bookmark: _Toc130977019][bookmark: _Toc130979152][bookmark: _Toc133913065]Figure 6.5 Possible Engagement Strategies based on Power and Interest[endnoteRef:14] [14:  Adapted from Mendelow, A. (1991). Stakeholder mapping. Proceedings of the 2nd International Conference on Information Systems, Cambridge, MA.; Johnson, Gerry, Kevan Scholes, and Richard Whittington. Exploring Corporate Strategy: Text and Cases. Pearson education, 2008.] 
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General strategies for managing stakeholders depend on where they are placed on the grid, as follows:
· Important Stakeholders: Stakeholders with a moderate to high degree of inﬂuence and interest in the project require the project team to work closely with them and involve them in project planning. 
· Influential Stakeholders: Stakeholders with high inﬂuence but little interest. These stakeholders need to be kept satisﬁed and informed about the project, so they are not surprised if there are changes or delays. These stakeholders can be a source of risk to the project. 
· Interested Stakeholders: These stakeholders have a high degree of interest in the project, but less inﬂuence or power to aﬀect the project. These stakeholders need to be kept informed of the project’s progress. 
· Aware Stakeholders: Stakeholders in this box do not require much interaction from our project team. These stakeholders should be monitored in case their level of interest or inﬂuence changes but are generally the lowest priority for the team.
[bookmark: _Toc114298931]Learning to relate to stakeholders is the foundation of building strong stakeholder relationships. But as in any relationship, there are subtleties that successful project managers understand–such as learning the differences between and relating well to different stakeholder personalities.
By conducting a stakeholder analysis, project managers can gather enough information to build strong relationships–regardless of their differences. For example, the needs and wants of a marketing director will differ from those of a chief information officer. Therefore, the project manager’s engagement with each will also need to differ. Stakeholders with financial concerns will need to know the potential return of the project’s outcomes. Others will support projects if there is sound evidence of their value in improving operations, boosting market share, increasing production, or meeting other company objectives. 
Keep each stakeholder’s expectations and needs in mind throughout each conversation, report, or email, no matter how casual or formal the communication may be. Remember that the company’s interests are more important than any individual’s–yours or stakeholders’. When forced to choose between them, put the company’s needs first. No matter what their needs or wants are, all stakeholders will respect a project manager who: 
· Is always honest, even when telling them something they don’t want to hear, 
· Takes ownership of the project, 
· Is predictable and reliable, 
· Stands by his or her decisions, and 
· Takes accountability for mistakes. 
Once you understand your engagement strategies, you can decide how and when to communicate with your stakeholders. A crucial part of your stakeholder management efforts is consistent, valuable communication. Using the information from your stakeholder analysis, you should develop a communications plan that secures your stakeholders’ support. A communication plan (see section 5.4.4) documents what information stakeholders want from you about the project, how often the information is needed, and in what format to present the information. Knowing how influential and interested each stakeholder is in the project will help you decide how, when, and what to communicate. 
	Deeper Dive
	To learn more about stakeholder analysis, watch the following video, “What is a Stakeholder Analysis? — Leading Successful Projects.”
Available at https://youtu.be/PXCo92Iag3g (Accessed 10/24/2022)


[bookmark: _Toc121677269][bookmark: _Toc121677270][bookmark: _Toc121677271][bookmark: _Toc121677272][bookmark: _Toc121677273][bookmark: _Toc121677274][bookmark: _Toc121677275][bookmark: _Toc121677276][bookmark: _Toc121677277][bookmark: _Toc121677278][bookmark: _Toc121677279][bookmark: _Toc121677280][bookmark: _Toc121677281][bookmark: _Toc121677282][bookmark: _Toc121677283][bookmark: _Toc121677284][bookmark: _Ref120268295][bookmark: _Ref120268309][bookmark: _Toc120460884][bookmark: _Toc507363908][bookmark: _Toc130977020][bookmark: _Toc131512377][bookmark: _Toc131512562][bookmark: _Toc133912973]Identifying Project Outcomes
Project planning is at the heart of a project life cycle and tells everyone involved where you’re going and how you will get there. During project planning, the project plans are documented, deliverables and requirements are defined, and the schedule is created. Planning involves documenting processes to help guide your team through the project’s implementation and closure phases. The plans created during this phase will help you manage time, cost, quality, changes, risk, and related issues. They will also help you supervise staff and external suppliers to ensure that you deliver the project on time and within budget. 
Project planning is often the most challenging phase for a project manager, as you need to make an educated guess about the staff, resources, and equipment needed to complete your project. You may also need to plan your communications and procurement activities and contract any third-party suppliers. The purpose of the project planning phase is to: 
· Establish business requirements, 
· Establish cost, schedule, list of deliverables, and delivery dates, 
· Establish resource plans, 
· Create plans to manage stakeholders, schedules, cost, quality, change, risk, and related issues during project production phases, and
· Obtain management approval and proceed to the next phase. 

Project planning is one of the most important activities for which a project manager is responsible. Without proper planning, projects often fail to achieve their intended goals. Project planning activities refine objectives, which were gathered during project charter development. Activities include steps necessary to meet those objectives by identifying the tasks and resources required to complete the project. 
Now that these objectives have been recognized, they must be clearly articulated, detailing in-depth scrutiny of each recognized objective. With such scrutiny, our understanding of the objective may change. Often, trying to describe something precisely gives us a better understanding of what we are looking at. This articulation serves as the basis for requirement development. This means that after an objective has been clearly articulated, we can describe it in concrete (measurable) terms and identify what we must do to achieve it. Obviously, if we do a poor job articulating the objective our requirements will be misdirected, and the resulting project will not represent the actual need.
We will discuss project planning processes and considerations in the following chapters. We will also examine several typical project documents developed during the planning process and explore ways to improve the project plans before beginning to work on producing outcomes. This chapter will explore the processes associated with defining and describing project outcomes.
[bookmark: _Toc117754364][bookmark: _Toc120460885][bookmark: _Toc1183283326]Chapter Learning Objectives
· Demonstrate awareness of the importance and purpose of project planning and identify the fundamental processes and activities required in the planning phase.
· Demonstrate skills in defining and describing project scope and deliverables.
· [bookmark: _Hlk124339018]Understand the various types of project requirements and give an example of each.
· Create a responsibility assignment matrix for project deliverables.
[bookmark: _Toc117754366][bookmark: _Toc120460887][bookmark: _Toc407576329][bookmark: _Toc131512378][bookmark: _Toc131512563][bookmark: _Toc133912974]An Overview of Project Planning
[bookmark: _Ref116043263][bookmark: _Toc117754368][bookmark: _Toc120460888][bookmark: _Toc394608048][bookmark: _Toc131512379][bookmark: _Toc131512564]The Planning Process
The planning process is an integral part of project management, but depending on the development approach, you may not know everything about a project before you begin. When we discussed development approaches in Chapter 3, we discovered that the approach taken depends on the level of uncertainty in project outcomes or the level of uncertainty in project requirements. 
In predictive development approaches, where there is high uncertainty in project outcomes, the team must know what work needs to be done before work begins. In more adaptive approaches, planning the work in advance is less critical because the requirements are not fully known before the project begins. However, for either approach, it is possible to plan ahead. 
Regardless of approach, the project manager gathers initial project facts from the project charter. In addition, background information on the stakeholder’s workplace, existing business model and rules, etc., assist in creating the vision of the final product, service, or result and the project scope. 
The scope planning process is the first thing you do to manage your scope. Project scope planning includes defining all the work needed to successfully meet project objectives. Scope planning is a critical step because you need to have as clear a picture as possible of all work that needs to happen on your project, and as the project progresses, you need to keep that scope up to date and written down in the scope management plan. 
Although the project scope is the primary document for identifying project deliverables, the work breakdown structure (WBS; 7.2.2) incorporates all project deliverables and reflects any documents or information that clarify the project deliverable. The project manager uses the WBS to develop a project schedule. The project schedule lists the activities needed to accomplish the work identified in the WBS. The more detailed the WBS, the more activities are identified to accomplish the work.
Once the team develops the WBS, the project manager will assign responsibility for each deliverable to key team members and begin scheduling project work based on what is required to produce each deliverable. At this time, cost and duration estimates can be identified, and project schedules and budget baselines can be established. Project planning ends when everyone clearly understands what, how, and when project outcomes will be produced and delivered during the next phase of the project (Figure 7.1). 
[bookmark: _Ref124339443][bookmark: _Toc130977021][bookmark: _Toc130979153][bookmark: _Toc133913066][bookmark: _Hlk124339464]Figure 7.1 Overview of Project Planning  
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[bookmark: _Toc117754369][bookmark: _Toc120460889][bookmark: _Toc10403141][bookmark: _Toc131512380][bookmark: _Toc131512565]Tailoring Guidelines
Tailoring project management processes, tools, and techniques used during planning allows the project manager to consider the unique characteristics of the project environment as discussed in section 3.1. Tailoring during the planning process does not mean you do not identify project scope, work, costs, and risks. Tailoring does mean that you adapt the processes to fit your project and the organization. A small project, for example, may not need multiple rounds of requirement documentation. Adaptive projects identify a broad scope at the beginning and then progressively elaborate on deliverables and requirements as each stage progresses.  
[bookmark: _Toc117754370][bookmark: _Toc120460890][bookmark: _Toc512872718][bookmark: _Ref123731576][bookmark: _Ref130820124][bookmark: _Toc131512381][bookmark: _Toc131512566][bookmark: _Toc133912975]Identifying Project Scope
[bookmark: _Toc117754372][bookmark: _Toc120460891][bookmark: _Toc1451904704][bookmark: _Toc131512382][bookmark: _Toc131512567]Project Scope and Deliverables
Project scope defines the characteristics of a project's outcomes and includes work done within its boundaries. The project scope is documented to clearly communicate what work will be accomplished by the end of the project—the deliverables. The project scope specifies what will, and in some cases what will not, be done. The documented scope is the basis for agreement by all stakeholders. 
Scope statements may take many forms depending on the type of project being implemented and the nature of the organization. The scope statement details project deliverables and describes primary objectives. The objectives should include measurable success criteria for the project. 
A scope statement broadly captures project outcomes, for example, the “development of a software-based system to capture and track orders for software.” A scope statement should also include the list of people using the product and the desired features. A baseline scope statement should contain the following information:
· Project name and identifier
· Link to project charter 
· Project owner, sponsors, and stakeholders 
· Project goals and objectives (what is “in scope”)
· High-level project requirements 
· Project deliverables 
· Exclusions (what is “out of scope”) 
· Assumptions and constraints relating to project scope

A clear project scope statement is also critical to managing change. Since the project scope reflects what work will be accomplished, any changes in expectations that are not captured and documented create confusion and failure to meet requirements. If a sponsor and team member discuss a potential change to a specification and agree to it but do not propose it to the rest of the project team or the PM, it is likely not being documented. Without tracking and verifying these changes, it sets up the project team for failure. 
	Test Your Knowledge
	While working on a website design project, the sponsor and one of the team members talked about changing the links at the bottom of all pages for contacting the company. The original plan was to have a form that a customer could fill out to send a question or request to a generic email account that would be monitored. The customer would enter an email address voluntarily. The sponsor decides that she would rather have direct email links that a customer would have to access from their email account, thus verifying email address legitimacy. The team member changed the design but did not document or get approval for the change in scope and requirements. Later in the project, other team members see the link, assume someone made a design error, and re-enable the form. On review, the sponsor is upset that her expectations were not met and because she was assured of a change that was later ignored.



	Deeper Dive
	Identifying and controlling project scope on personal projects is important, too. Read one PM's story here.
Jordan, A. (2022) The Scourge of Great Auntie Mildred (or, How to Manage Scope on a Personal Project). Retrieved October 13, 2022, from https://www.projectmanagement.com/articles/812570/The-Scourge-of-Great-Auntie-Mildred--or--How-to-Manage-Scope-on-a-Personal-Project-



One of the most common challenges project managers face is the incremental expansion of project scope by sponsors or customers. This trend is labeled “scope creep.” Scope creep occurs when the project sponsor or customers add deliverables without going through a formal review process. When scope creep happens, deliverables grow in number, feature, functionality, or type without a corresponding adjustment to the schedule, budget, and use of resources. Scope creep threatens the success of a project because the small increases in scope require additional resources that were not budgeted. 
Due to project managers and team members wanting to please sponsors and key stakeholders, increasing project scope is common. However, changes and expansion of project scope should be documented and agreed upon. Adjustments should also be made to the project budget and schedule to account for these changes. The project manager considers the effects of the change on project constraints, discussed earlier (section 1.1.4). Scope creep occurs when these changes are not recognized or not managed. 
In addition to scope creep, the expansion of scope can come from within the project team. Gold Plating occurs when project team members add additional features, services, or products to the project scope without prior approval. These features may or may not be appreciated by the sponsor. As these features are outside the agreed-upon scope of the project, they can significantly impact the project schedule and budget. 
A project manager's ability to identify potential changes is often related to the quality of scope documents. Events do occur requiring the project’s scope to change. Changes in the marketplace, for example, may require changes in product design or product delivery timing. Changes in the client’s management team or financial health may also result in changes to project scope. 
Changes in project schedule, budget, or product quality will influence the project plan. Generally, the later in the project the change occurs, the greater its impact on costs. The project manager is responsible for establishing a change management system. The system should capture changes to the project scope and ensure that these changes are authorized by the appropriate management level in the client’s organization. The project manager also analyzes the cost and schedule impact of these changes and adjusts the project plan to reflect the changes authorized by the client. Changes to the scope can cause costs to increase or decrease.
No single template works for all projects. Some projects require a detailed scope of work, and some have a short summary document. The more complex the project, the more detail is needed for success. The scope’s quality is measured by the project manager and stakeholders’ abilities to develop and maintain a shared understanding of what products or services the project will deliver. Well-written project scope statements should address the following: 
· A clear description of the scope of work to be performed, 
· Acceptance criteria for project deliverables,
· List or map of project deliverables,
· Scope exclusions (what is out-of-scope),
· Constraints to project scope, and
· Assumptions held when identifying project scope.

An experienced project manager can draw on past experiences with similar projects to forecast the work that can realistically be completed, given time and cost constraints. Communication and negotiation skills are a “must-have” as well. Project managers must prepare stakeholders for the impacts of choices made about project work. More deliverables add complexity to a project by requiring more staff, time, or money. Adding project scope may also have an impact on project quality. Some aspects of the project may be unfeasible–stakeholders need to know this to adjust their vision or prepare for future challenges. 
Determining what should (and should not) be included in a project is a team effort and can be accomplished using one or more of the following techniques: 
· Interviews 
· Focus groups 
· Facilitated groups such as JAD (joint application development) 
· Group creativity techniques such as brainstorming, nominal groups, Delphi, mind map, or affinity diagnostics 
· Prototyping/wireframing
· Observation 
· Questions and surveys 
· Group decision-making techniques, such as unanimity, majority, plurality, or dictatorship
[bookmark: _Ref116044767][bookmark: _Ref116044771][bookmark: _Toc117754373][bookmark: _Toc120460892][bookmark: _Toc1085742562][bookmark: _Toc131512383][bookmark: _Toc131512568]Documenting Deliverables
You already have a head start on refining the project’s objectives in quantifiable terms, but now you need to plan further and write down all the intermediate and final deliverables that you and your team will produce throughout the project. One of the project manager’s primary functions is to accurately document project deliverables and manage the project so that they are finished or “delivered” according to the agreed-on criteria. 
Deliverables include everything you and your team produce for the project (i.e., anything that your project will deliver). The deliverables for your project include all the products or services that you and your team are producing for the client, customer, or sponsor. They include every intermediate component that will be made along the way, including any project management documents you develop. Product deliverables are tangible outcomes, measurable results, or specific items that must be produced to consider either the project or the project phase completed. Project deliverables are the things you produce as you plan and manage the project, including schedules, budgets, tracking lists, and reports. Deliverables, like objectives, must be specific and verifiable. All deliverables must be described in sufficient detail to differentiate them from related deliverables. For example: 
· A twin-engine plane versus a single-engine plane 
· A red marker versus a green marker 
· A daily report versus a weekly report 

Now that we have well-defined deliverables and requirements, breaking down the project's work via a work breakdown structure (WBS) begins. The WBS defines the project's scope and divides the work into components that can be scheduled, estimated, and easily monitored and controlled. The idea behind the WBS is simple: you subdivide a complicated deliverable into smaller deliverables until you reach a product, service, or result that cannot be further subdivided (Figure 7.2). This process is called “decomposition.” 
[bookmark: _Ref117252291][bookmark: _Toc130977022][bookmark: _Toc130979154][bookmark: _Toc133913067]Figure 7.2 WBS for a Wedding
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Each descending level of the WBS represents an increasingly detailed definition of the project work. WBS describes the products or services to be delivered and how they are decomposed and related. It is a deliverable-oriented decomposition of a project into smaller components. It defines and groups a project’s discrete work elements in a way that helps organize and define the  work. A WBS provides the framework for detailed cost estimating and control, along with guidance for schedule development and resource allocation. 
It is important to note that we do not worry about the sequence in which the work is performed or any dependencies between tasks when we do a WBS. That will be considered when we develop the schedule. However, most people think sequentially. This approach can lead to team members spending too much time trying to get the WBS to conform to the order of work needed to achieve the deliverables. The main idea of creating a WBS is to capture all the deliverables, irrespective of their order. 
A WBS can be structured in a way that makes sense to you and your project. In practice, the chart structure is often used, but a WBS can also be composed in outline form. The WBS can be organized by deliverable, where the project's major deliverables are used as the first level in the WBS. For example, the deliverables might include the book, audio file, and video if you are doing a multimedia project. Alternatively, you can organize the WBS by project phases in which each phase would represent the first level of the WBS, and their deliverables would be the next level and so on (e.g., planning, design, production, delivery).
Each element in the WBS needs to be assigned a unique identifier. This unique identifier is typically a number, and it will be used to sum and track costs, schedules, and resources associated with WBS elements. Project managers use the WBS during project execution to track the status of deliverables and work packages. The items in a WBS are numbered so everyone on the project team can easily understand the relationships between deliverables, sub-deliverables, and subsequent activities. Notice that in Figure 7.2, “Deliverable 2.1 Wedding Chapel” is decomposed into two sub-deliverables, “2.1.1. Location Contract” and “2.1.2 Decorations.” We can also recognize that “3.5 Other Participants” is a sub-deliverable of “3.0 Wedding Party” because both WBS identifiers begin with “3.”
This numbering system allows for easy reference and ﬁltering. For example, a bridesmaid helping with the invitations only needs to receive details and updates related to sub-deliverables that start with “1.” (the invitations deliverable).
The project manager is free to determine the number of levels in the WBS based on the project’s complexity. You need to include enough levels to accurately estimate project time and costs but not so many levels that it becomes difficult to distinguish between components. 
Regardless of the number of levels in a WBS, the lowest level is called a work package. Work packages are the components that can be easily assigned to one person or a team of people with clear accountability and responsibility for completing the assignment. Work packages contain information about the work to complete a deliverable, including time, cost, and resource estimates.
Another rule to remember is the 100 percent rule, one of the most essential things to consider when developing and evaluating the WBS. This rule states that each decomposed level (child) must represent 100 percent of the work applicable to the next higher (parent) element.
Once satisfied that all the deliverables are identified and decomposed to the best manageable level, you can create a WBS dictionary, a tabular representation of the deliverables. A WBS dictionary includes information about the source of deliverables, known requirements, assumptions and constraints about the deliverable, and any other information the project manager may need to further plan the project (Figure 7.3). 
[bookmark: _Ref124340827][bookmark: _Toc130977023][bookmark: _Toc130979155][bookmark: _Toc133913068][bookmark: _Hlk124340845]Figure 7.3 Sample WBS Dictionary for Wedding
	Deliverable
	Description
	Known Requirements
	Assumptions & Constraints
	Source & Notes

	1.0 Invitations
	
	
	
	

	1.1 Guest List
	Developed by bride and groom’s families; includes tracking RSVP
	100 from each side of family
	200 maximum; finalized by October 31
	Bride

	1.2 Invitations
	Wedding invitations with RSVP card, includes ordering and mailing
	Use Aunt Gerry’s printing company
	
	Bride

	2.0 Venues
	
	
	
	

	2.1 Wedding Chapel
	Location for wedding (to be determined)
	Seating for 200; 
Accessible
	Must be available May 31, 2023
	Bride’s Mother

	2.1.1 Location Contract
	Includes contract and payment for venue and officiant
	
	
	

	2.1.2 Decorations
	Wedding chapel and photo area decorations
	Steampunk
	
	

	2.2 Reception Venue
	
	
	
	Bride’s Mother

	2.2.1 Location Contract
	Includes contract and payment for venue
	
	
	

	2.2.2 Food and Catering
	Includes contract and payment for food and catering
	
	
	

	2.2.3 Decorations
	Reception decorations 
	
	
	

	3.0 Wedding Party
	
	
	
	Bride’s Mother

	3.1 Bridal Attire
	Gown, post-wedding attire, shoes, and accessories
	
	
	Bride

	3.2 Groom & Groomsmen Attire
	Tuxedos
	
	
	Groom

	3.3 Bridal Attendants Attire
	Dresses and shoes
	
	
	Maid of Honor

	3.4 Bridal Party Gifts
	[bookmark: _Int_mAuM5t0Q][bookmark: _Int_qNMEQ3hy]“Thank you” gifts for all bridal party (except bride and groom)
	
	$50 maximum per gift
	Bride

	3.5 Other Participants
	[bookmark: _Int_p5ajAO1R][bookmark: _Int_T84bJMD2]Mother of bride and groom, father of the bride, flower girl, ring-bearer
	
	
	Bride’s Mother
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[bookmark: _Toc131512384][bookmark: _Toc131512569][bookmark: _Toc117754374][bookmark: _Toc120460893][bookmark: _Toc1008424008]Assigning Responsibility for Deliverables
Once the project deliverables are identified and requirements are mapped to ensure they are identified and described, the project manager may now assign responsibility or oversight to each deliverable. A responsibility assignment matrix (RAM) lists product and project deliverables in the first column and key stakeholders across the top row. Each deliverable is mapped to one or more stakeholders to indicate who has responsibility or oversight to ensure that the deliverables are developed appropriately. 
RAMs come in several forms, but one of the most useful is a responsible, accountable, consulted, and informed (RACI) chart, which designates each stakeholder’s relationship to each deliverable. RACI charts help project managers determine if they have enough resources for a project and record who is responsible for what (Figure 7.4).  
In a RACI chart, stakeholders are given various types of responsibility toward the deliverable. 
· Responsible - indicates who does the work to produce the deliverable
· Accountable - indicates who has final authority over the work package to ensure it was produced appropriately; only one person assigned
· [bookmark: _Hlk129100136]Consulted - indicates individuals who provide information about the deliverable
· [bookmark: _Hlk129100161]Informed - indicates who is informed after the work package is completed, often because his or her own work depends on it
[bookmark: _Ref124340946][bookmark: _Toc130977024][bookmark: _Toc130979156][bookmark: _Toc133913069]Figure 7.4 Example RACI Chart for Wedding
	Deliverable
	Bride
	Groom
	Bride’s Mother
	Maid of Honor
	Best Man

	3.0 Wedding Party
	
	
	
	
	

	3.1 Bridal Attire
	A
	I
	R
	C
	I

	3.2 Groom & Groomsmen Attire
	C
	A
	C
	I
	R

	3.3 Bridal Attendants Attire
	A
	I
	C
	R
	I

	3.4 Bridal Party Gifts
	C
	C
	A
	C
	R

	3.5 Other Participants
	C
	I
	R
	A
	I

	
	
	
	
	
	

	Legend
	Responsible
	Accountable
	Consulted
	Informed
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	Deeper Dive
	Learn more about the responsibility assignment matrix here. 
· Doglione, Cara. 2018. “Understanding Responsibility Assignment Matrix (RACI Matrix).” PM. January 25. http://project-management.com/understanding-responsibility-assignment-matrix-raci-matrix/.



[bookmark: _Ref125104840][bookmark: _Toc131512385][bookmark: _Toc131512570][bookmark: _Toc133912976]Project Requirements
After the high-level deliverables are identified, the project manager must document all the project requirements. A requirement is something needed or wanted by the project outcome recipients and is a necessary condition to project acceptance. Requirements describe the characteristics of the final deliverable, whether it is a product or service. They describe the required functionality the final deliverable must have or specific conditions it must meet to satisfy the project's objectives. 
Requirements are gathered throughout the project defining process. In chartering, we collect high-level requirements because these may affect scope and deliverables. Then, as the charter comes to completion and gets signed off, these requirements help form the scope statement. However, on larger projects, requirements are more detailed during the planning stage. At this time, a project manager may facilitate a requirements session to gather more details about scope and deliverables. Business analysts support the project manager by identifying and documenting project requirements. Other subject matter experts become more involved as additional requirements not discovered initially during the chartering process are identified. These detailed requirements may increase the project’s complexity and introduce new scope or deliverables. Any changes need to be documented as they will be different from what is in the charter. A requirements traceability matrix (Figure 7.5) is used to track when requirements are identified and by whom. 
The project’s requirements, defined by the project scope, describe what a project is supposed to accomplish and how the project is supposed to be created and implemented. Requirements answer the following questions regarding the as-is and to-be states of the business: who, what, where, when, how much, and how does a business process work? 
Requirements may include descriptors relating to dimensions, ease of use, color, specific ingredients, and so on. Requirements specify what the final project deliverables should look like and what they should do. Requirements must be clearly stated and concise, measurable, testable, related to identified business needs or opportunities, consistent with other requirements, and defined to a level of detail sufficient for system design. 
Requirements can be divided into six basic categories: functional, non-functional, technical, business, user, and regulatory. 
[bookmark: _Toc131512386][bookmark: _Toc131512571]Functional Requirements 
Functional requirements describe characteristics of the final deliverable in ordinary, non-technical language. They should be understandable to customers, and customers should play a direct role in their development. An example of a functional requirement for the wedding deliverable 2.2 Reception Venue might be, “the venue must include 3 dressing rooms with vanity sinks, showers, and floor-to-ceiling mirrors for the bridal party.”
[bookmark: _Toc131512387][bookmark: _Toc131512572]Non-Functional Requirements 
Non-functional requirements specify criteria that indicate how you want the functional requirements to be delivered. Also called “features,” non-functional requirements may be used to judge the final product or service that your project delivers. They are restrictions or constraints to be placed on the deliverable and how to build it. Without any constraints, the solutions offered might result in anything being developed that would satisfy the project scope. Non-functional requirements can be split into two types: performance and development. Performance constraints describe how the deliverables should behave or appear. 
For example, a performance requirement for the reception venue might be, “the venue should allow room for dancing and dining for 200 guests.”
Non-functional requirements are designed to restrict the number of options the team offers. In addition to performance constraints, it may be necessary to identify development constraints. There are three general types of non-functional requirements: 
· Time: When a deliverable should be delivered 
· Resource: How much money or which personnel are available to develop the deliverable 
· Quality: Standards used to develop the deliverable, development methods, etc. 

For the wedding reception venue, a non-functional development requirement might be, “the venue should be available the day of and the day after the reception.”
Quality requirements are an important type of non-functional requirement. It’s not enough to make sure you get a project done on time and under budget. You must make the right product to suit your stakeholders’ needs. Everybody “knows” what quality is. But the way the word is used in everyday life differs from how it is used in project management. Quality is the suitability of project outcomes for their intended purpose and refers to “fitness-for-use” or a product or service’s ability to satisfy customer requirements. 
Quality means ensuring that you build what you said you would and do it as efficiently as possible. And that means trying not to make too many mistakes and always keeping your project working toward creating the right product. Like the triple constraint (scope, cost, and schedule), you manage project quality by setting goals and taking measurements. That’s why you must understand the quality levels your stakeholders believe are acceptable, and ensure that your project meets those targets, just like it needs to meet their budget and schedule goals. 
Project quality focuses on the deliverables that reflect the project’s purpose. The project manager is responsible for developing a plan that clearly describes the expected deliverables and quality specifications. For example, the manager of a housing construction project needs to understand which rooms in the house will be carpeted and what grade of carpet is needed. A room with a high volume of traffic will need a high-grade carpet. 
When the team gathers requirements for the specification, they try to write down all the things the customers want in the product so that you know how to make them happy. Some requirements can be left unstated. Those are the ones that are implied by the customer’s explicit needs. For example, some requirements are just common sense (e.g., a specific product can’t be made from toxic chemicals that may kill the product user). It might not be stated, but it’s a requirement. 
Which would you choose: a beautifully designed, well-constructed, solidly built, and all-around pleasing product that does not do what you need or a product that does what you want despite being ugly and hard to use? You’ll always choose the product that fits your needs, even if it’s limited in other ways. That’s why it’s vital that the product both does what it is supposed to do and does it well. For example, you could pound in a nail with a screwdriver, but a hammer is a better fit for the job. 
Conformance to requirements is the core of both customer satisfaction and fitness to use and is a measure of how well your product does what you intend. Above all, your product needs to do what you wrote down in your requirements document. Your requirements should consider what will satisfy your customer and the best design possible for the job. That means conforming to both stated and implied requirements. In the end, your product’s quality is judged by whether you built what you said you would build. 
[bookmark: _Toc131512388][bookmark: _Toc131512573]Technical Requirements 
Technical requirements emerge from the functional requirements to answer the questions: how will the problem be solved this time, and will it be solved technologically and/or procedurally? They specify how the system needs to be designed and implemented to provide correct functionality and fulfill required operational characteristics. Projects that do not produce a physical product or result may not have technical requirements. The wedding discussed above does not have technical requirements because there is no problem to be solved with developing a physical product or result.
For example, in a software project, the functional requirements may stipulate that a database system will be developed to allow access to financial data through a remote terminal. The corresponding technical requirements would spell out the required data elements, the language in which the database management system will be written (due to existing knowledge in-house), the hardware on which the system will run (due to existing infrastructure), telecommunication protocols that should be used, and security requirements that are needed for access. 
[bookmark: _Toc131512389][bookmark: _Toc131512574]Business Requirements 
Business requirements describe the sponsoring organization’s needs from a management perspective. Business requirements are statements of the business rationale for the project. They are usually expressed in broad outcomes, focused on satisfying business needs rather than addressing specific functions the system must perform. These requirements grow out of the vision for the product that, in turn, is driven by mission (or business) goals and objectives. Business requirements are tied to organizational or department objectives. For example, if a customer service department had an objective to "increase customer satisfaction ratings to 4.2 by year-end," then a business requirement for a related project might be, "the project will support the department’s goals of increasing customer satisfaction ratings.”
[bookmark: _Toc131512390][bookmark: _Toc131512575]User Requirements 
User requirements describe what the users need to do with the system or product. The focus is on user experience with the system under all scenarios. These requirements are included to verify that project outcomes match the end user’s expectations. For example, in the wedding project, a user requirement might be, “the bride will need access to the dressing rooms 3 hours before the wedding starts to change into her wedding attire.”
[bookmark: _Toc131512391][bookmark: _Toc131512576]Regulatory requirements 
Regulatory requirements can be internal or external, usually non-negotiable, and includes restrictions, licenses, and laws applicable to a product or business imposed by the government. Obtaining a marriage license three days before the wedding would be an example of a regulatory requirement for the wedding project.
[bookmark: _Ref116025805][bookmark: _Toc117754375][bookmark: _Toc120460894][bookmark: _Toc838855429][bookmark: _Toc131512392][bookmark: _Toc131512577]The Importance of Documenting Requirements
Accurately specifying requirements is one of the most challenging undertakings faced by project managers. While the project manager makes sure requirements are documented, the project manager does not perform this task alone. The project manager enlists the help of all key stakeholders (business analysts, requirement analysts, business process owners, customers, and other team members) to conduct discussions, brainstorming, and interviews to document requirements. The project manager is responsible only for enabling the process and facilitating it. 
Inadequately specified requirements will guarantee poor project results and may also introduce the potential for scope creep. Documenting requirements is more than just writing down the requirements as the user sees them; accurate documentation should cover what decisions have been made and why they have been made. Understanding the reasoning followed to arrive at a requirement is critical to avoid repetition. For example, the fact that a particular feature has been excluded because it is simply not feasible needs to be recorded. The project risks wasted work and repetition if decisions are not recorded, such as when a stakeholder requests the feature be reinstated during development or testing. 
The requirements traceability matrix is a document that links requirements to their origin and traces them throughout the project life cycle. A requirements traceability matrix helps ensure that each requirement adds business value by linking it to the business and project objectives. It provides a means to track requirements throughout the project life cycle, helping to ensure that requirements approved in the planning stages are delivered at the end of the project. Finally, it provides a structure for managing changes to the product scope. This process includes, but is not limited to, mapping requirements to the following sources.
· Business needs, opportunities, goals, and objectives 
· Project objectives 
· Project scope, work breakdown structure, deliverables 
· Product design 
· Product development roadmaps and plans
· Test plans, strategy, and scenarios 

Typical attributes included in a requirements traceability matrix may include:
· A unique identifier for each requirement
· A textual description of the requirement
· The rationale or justification for inclusion
· Owner (person responsible for the requirement)
· Source (who identified or asked for the requirement) 
· Priority (urgent, high, medium, low)
· Version (to track changes, when and what updates were made)
· Status (such as active, canceled, deferred, added, approved)
· Date delivered.

Additional attributes to ensure that the requirement has met stakeholders’ satisfaction may include stability, complexity, and acceptance criteria. 
Once the requirements are documented, have the appropriate stakeholders sign off on their requirements as confirmation of what they desire. The project manager then reviews the requirements, incorporates them into the project documentation library, and uses them as input for the project plan.
[bookmark: _Ref124341280][bookmark: _Toc130977026][bookmark: _Toc130979158][bookmark: _Toc133913071][bookmark: _Hlk124342161]Figure 7.5 Sample Requirements Traceability Matrix
	ID
	Description
	Rationale
	Owner
	Source
	Priority
	Version
	Status
	Delivery Date

	001
	Wedding lists should include 100 people from each side of the Bride and Groom
	Budget is limited and does not allow for more than 100 individuals per side of the family
	Bride’s mother
	Bride’s father
	High
	2.0 (adjustments had to be made based on rise in prices)
	Active
	

	002
	Use Aunt Gerry’s printing company to print wedding invitations
	Using Aunt Gerry’s printing company allows for cost savings
	Maid of Honor
	Bride
	Medium
	1.0
	Active
	

	003
	Wedding decorations need to be Steampunk themed
	[bookmark: _Int_05vasklx]Wedding decoration must match preferences of bride and groom
	Bride’s mother
	Bride and Groom
	Medium
	1.0
	Active
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[bookmark: _Ref116028154][bookmark: _Toc117754377][bookmark: _Toc120460896][bookmark: _Toc120781080][bookmark: _Toc130977027][bookmark: _Toc131512393][bookmark: _Toc131512578][bookmark: _Toc133912977]Scheduling Project Work
Project management success includes delivering the correct scope on time and with the agreed-upon budget. When we discussed projects in Chapter 1, we learned that projects have numerous constraints placed on them, specifically cost, scope, quality, risk, resources, and time. In this chapter, we will discuss time constraints and how to develop a project schedule that satisfies these restrictions.
The project manager is responsible for developing and managing a schedule that ensures the project completes on time. On smaller projects managers may create the schedule, but on complex projects the manager may seek the assistance of scheduling experts. 
Regardless of who develops the project schedule, the team reviews the scope, constraints, and other project information to determine important dates. Based on this information, the team develops a milestone schedule. 
The milestone schedule establishes key dates that must be met for the project to finish on time. Milestones help the team meet contractual obligations or communicate progress at appropriate intervals. A milestone schedule may suffice for less complex projects to track progress.
For complex projects, a more detailed schedule is required. In this case, the work packages identified in the WBS form the basis of the schedule. Work packages contain a list of activities to be performed, work assignments, and relationships between the activities. This section will discuss how to identify and schedule project work to develop a schedule baseline.
[bookmark: _Toc120460897][bookmark: _Toc266141705][bookmark: _Toc117754378]Chapter Learning Objectives
· Understand the processes and activities of identifying and scheduling project work.
· Describe the approaches to assigning resources and estimating activity duration and effort. 
· Apply critical path analysis to determine a project’s duration and most essential activities.
· Demonstrate awareness of best practices for building quality into a project schedule.
· Employ methods to optimize project schedules.
[bookmark: _Toc117754379][bookmark: _Toc120460899][bookmark: _Toc1245389004][bookmark: _Toc131512394][bookmark: _Toc131512579][bookmark: _Toc133912978]Identifying Activities
The activity definition process is a further breakdown of the work package elements in the WBS. It documents the specific activities needed to produce the deliverables detailed in the WBS. These activities are not the deliverables but individual units of work that must be completed to produce them. Activity definition uses everything we already know about the project to divide the work into activities that can be estimated. You might want to look at all the lessons learned from similar projects your company has completed to get an idea of what you need to do on the current one. 
Project team members with prior experience developing scope statements and WBS can help you define activities by sharing their expert judgment. Expert judgment is the application of specialized knowledge and skills to make decisions and provide solutions, often provided by an individual with specialized training or experience. Suppose you are asked to manage a project in a new domain. In that case, you might rely on subject matter experts to help define tasks so you can understand what activities will be involved. You may want to create an activity list and then have the expert review it and suggest changes. Alternatively, you could involve experts from the beginning and ask to have an activity definition conversation with them before making your first draft of the list. 
Now that the activity definitions for work packages have been completed, the next task is to complete the activity list, which includes all the activities that must be accomplished to deliver each work package, plus everything else that needs to be done to complete your project (Figure 8.1). Activity attributes include a description of the work, relationships, constraints, assumptions, and other important information you may need as you plan the project. Activities should be tracked back to a specific work package. 
[bookmark: _Ref124756250][bookmark: _Hlk124756290][bookmark: _Toc130977028][bookmark: _Toc130979159][bookmark: _Toc133913072]Figure 8.1 Activity Definition for Work Package 3.1 Bridal Attire
	Work Package ID
	Activity ID
	Description
	Relationships with Other Activities
	Assumptions & Constraints
	Notes

	3.1 Bridal Attire
	3.1.1
	Schedule fitting with the dress shop
	
	Myrtle’s has the dress designer in stock
	Identify wedding dress designer and style

	3.1 Bridal Attire
	3.1.2
	Purchase wedding dress
	Depends on 3.1.1
	Max $1500 
	

	3.1 Bridal Attire
	3.1.3
	Shop for reception attire
	
	
	

	3.1 Bridal Attire
	3.1.4
	Shop for honeymoon attire
	
	
	Need to find out weather in France and Italy during honeymoon week

	3.1 Bridal Attire
	3.1.5
	Schedule hair and makeup stylist
	
	Alexia is not available on wedding day
	

	3.1 Bridal Attire
	3.1.6
	Shop for shoes and accessories for wedding dress
	
	Includes veil, shoes, jewelry
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Sometimes, project managers must begin projects without knowing much about the work that will be done later. Rolling-wave planning lets you plan and schedule only the portion you know enough about to plan well. When you don’t know enough about a project, you can use the higher-level deliverables as placeholders for unknown portions until you know more. 
[bookmark: _Hlk124756992]As the team defines project activities, they may also estimate how long these tasks will take. For some activities this information may already be established, but in others the project manager may have to develop a best guess. One consideration is what your team members with the most experience at a task estimate for the time it will take. Building consensus is another approach. 
[bookmark: _Toc117754381][bookmark: _Toc120460901][bookmark: _Toc1920623495][bookmark: _Ref124756944][bookmark: _Toc131512395][bookmark: _Toc131512580][bookmark: _Toc133912979][bookmark: _Toc117754380][bookmark: _Toc120460900][bookmark: _Toc267544191]Estimating Activity Duration and Effort
Once you’re done with activity identification, you can now determine how long each activity will take. That’s done in a process called activity duration estimating, where you look at each activity in the activity list, consider its scope and resources, and estimate how long it will take to perform. 
Estimating activity duration means starting with the information you have about that activity and the resources assigned to it and then working with the project team to come up with an estimate. Most of the time, you’ll start with a rough estimate and then refine it to make it more accurate. You’ll use one or more of the following tools and techniques to create the most accurate estimates: 
1. Expert judgment involves relying on your project team members who are familiar with the work that must be done to develop activity estimates. If you don’t get their opinion, there’s a considerable risk that your estimates will be wrong. 
2. Analogous estimating is when you look at similar activities from previous projects and how long they took. This strategy only works if the activities and resources are similar to the current project. 
3. Parametric estimating means plugging data about your project into a formula, spreadsheet, database, or computer program that comes up with an estimate. The software or formula that you use for parametric estimating relies on data of actual durations from past projects. 
[bookmark: _Hlk124756808]4. Three-point estimating calculates duration based on three values: a realistic estimate that’s most likely to occur, an optimistic one that represents the best-case scenario, and a pessimistic one that represents the worst-case scenario. The final estimate is a weighted average of the three. 
5. Reserve analysis means adding extra time to the schedule (called a contingency reserve or buffer) to account for extra risk.
In developing estimates for tasks, you often must distinguish between the duration and effort needed to complete the task. Duration refers to the amount of time elapsed to complete an activity, while effort refers to how much time people spend completing the activity. Duration and effort can be measured in hours, days, weeks, or months, depending on the activity.
For example, if you were assigned a project to paint a room, you might have several tasks to complete (Figure 8.2). Looking at tasks B and C in particular, we might define these as effort-based tasks. We estimate it would take two hours for B and six hours for C, assuming we only have one resource (person) working on the tasks. However, we might be able to cut that time in half by adding a second person to help remove the furniture and paint the room. Therefore, painting the room would take six hours of effort that could be divided between two resources and accomplished in three hours. 
[bookmark: _Ref124757075][bookmark: _Ref124759127][bookmark: _Toc130977029][bookmark: _Toc130979160][bookmark: _Toc133913073]Figure 8.2 Comparing Duration and Effort
	Activity
	Duration
	Effort

	A) Order the paint and supplies
	1 week
	1 hour

	B) Remove the furniture and prepare the room
	2 hours
	2 hours

	C) Paint the room
	6 hours
	6 hours

	D) Let the paint dry
	2 days
	0 hours

	E) Restore the furniture back to the room
	2 hours
	2 hours



Source: Original Work
Attribution: Juanita Woods
License: CC BY-NC-SA 4.0

On the other hand, tasks A and D would be duration-based tasks. We estimate it will take one week to receive the paint and supplies orders and two days for the paint to dry before we can move the furniture back into the room. Regardless of how many people are working on the project, adding more people will not change the speed at which the paint dries. (Although a project manager may find other resources, such as industrial fans, that could speed along the drying time of the paint at additional expense.) 
[bookmark: _Toc131512396][bookmark: _Toc131512581][bookmark: _Toc133912980]Assigning Project Resources
Project Resources include people, equipment, physical locations, money, or anything else you need to complete the activities you are planning. Every activity on your activity list needs to have resources assigned to it. Before you can assign resources to your project, you need to know their availability. Resource availability includes information about what resources you can use on your project, when they’re available to you, and the conditions of their availability. 
Resource management is the efficient and effective deployment of an organization’s resources when needed. Such resources may include financial resources, inventory, human skills, production resources, or information technology (IT).
Don’t forget that some resources, like consultants or training rooms, must be scheduled in advance and might only be available at certain times. You’ll need to know this information before you can finish planning your project. If you are starting to plan in January, a June wedding is more challenging to plan than a December wedding because the wedding halls are all booked up in advance. That is a resource constraint. You’ll also need the activity list that you created earlier, and you’ll need to know how your organization typically handles resources. Once you understand these things, you’re ready to estimate resources.
The goal of activity resource estimating is to assign resources to each activity in the activity list. A project manager may use one or more approaches to estimate activity resources (Figure 8.3). 
[bookmark: _Ref124756634][bookmark: _Ref124756566][bookmark: _Toc130977030][bookmark: _Toc130979161][bookmark: _Toc133913074]Figure 8.3 Approaches to Estimating Activity Resources
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[bookmark: _Toc117754382][bookmark: _Toc120460902][bookmark: _Toc2033877690][bookmark: _Toc131512397][bookmark: _Toc131512582][bookmark: _Toc133912981]Mapping Relationships Between Activities
After identifying the activities, the project team sequences the tasks according to the order in which they are to be accomplished. An outcome of sequencing is the project network diagram. A network diagram represents the logical sequence of activities needed to complete a project. 
Many project managers use network diagrams when scheduling a project. The network diagram is a way to visualize the interrelationships of project activities. Network diagrams provide a graphical view of the tasks and how they relate to one another. The activities in the network are from the WBS work packages. All the work package activities must be included in the network diagram because they must be accounted for in the schedule. Leaving even one activity out of the network could change overall schedule duration, estimated costs, and resource allocation commitments. The first step is to arrange the activities from your WBS into a sequence. Some activities can be accomplished at any time throughout the project, while other activities depend on input from another activity or are constrained by time or resources.
The WBS is not a schedule, but it is the basis for it. The network diagram is a schedule but is used primarily to identify critical scheduling information that ultimately goes into user-friendly schedule formats, such as milestone and Gantt charts. The network diagram provides visual information to the project team by showing how the activities are related (Figure 8.4), where the risk points are in the schedule, how long it will take as currently planned to finish the project, and when each activity needs to begin and end.
[bookmark: _Ref117251162][bookmark: _Toc130977031][bookmark: _Toc130979162][bookmark: _Toc133913075]Figure 8.4 Sample Network Diagram
[image: A sample network diagram. To the left is a circle labeled "Start." Branching off "Start" are two boxes, one labeled "Activity 1" and the other labeled "Activity 3". Off "Activity 1" is a branch that leads to a box called "Activity 2". Off "Activity 2" and "Activity 3" are branches that come together at a box labeled "Activity 4". Off "Activity 4" is a branch that leads to a circle labeled "End".]
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There are two primary ways to design network diagrams. Showing the activities in rectangles and their relationships as arrows is called a precedence diagramming method (PDM). This kind of diagram is also called an activity-on-node diagram (AON). Another way to show how tasks relate is with the activity-on-arrow diagram (AOA) where the arrows represent the activities or tasks. Although AON is more commonly used and is supported by all project management programs, PERT is the best-known AOA-type diagram and the historical basis of all network diagramming. The main difference is the AOA diagram is traditionally drawn using circles as nodes, with nodes representing the beginning and ending points of the arrows or tasks.
All network diagrams have the advantages of showing task interdependencies, start and end times, and the critical path but the AOA network diagram has some disadvantages that limit their use.
The three major disadvantages of the AOA method are: 
1. The AOA network can only show finish-to-start relationships. It is not possible to show lead and lag except by adding or subtracting time, which makes project tracking difficult. 
2. Instances of “dummy activities” can sometimes occur in an AOA network. Dummy activities are activities that show the dependency of one task on other tasks but for other than technical reasons. For example, one task may depend on another because it would be more cost effective to use the same resources for the two; otherwise, the two tasks could be accomplished in parallel. Dummy activities do not have durations associated with them. They simply show that a task has dependence on another task. 
3. AOA diagrams are not as widely used as AON diagrams simply because the latter are somewhat simpler to use, and all project management software programs can accommodate AON networks, whereas not all can accommodate AOA networks.
How do you figure out a schedule that makes everything fit together? Until you have finished building the schedule, you will find it nearly impossible to have a complete view of your resource needs. The same goes for your activity list and duration estimates. When you lay out the schedule, you’ll likely discover that some of your activities and durations conflict. 
Some activities must be done sequentially while others can be done concurrently. The project manager should schedule activities in a way that effectively and efficiently uses resources and completes the project in the shortest time. On larger projects, several paths are created that represent a sequence of activities from the beginning to the end of a project. The longest path to project completion is the critical path. 
Knowing where your critical path is can give you a lot of freedom. If you know an activity is not on the critical path, then you know a delay in that activity may not necessarily delay the overall project. This knowledge can help with handling emergencies. Even better, it means that if you need to bring your project in earlier than was initially planned, you know that adding resources to the critical path will be much more effective than adding them elsewhere.
The schedule can be displayed in a variety of ways, some of which are variations of what you have already seen. Project schedule network diagrams will work as schedule diagrams when you add the start and finish dates to each activity. These diagrams usually show the activity dependencies and critical path. Project managers can use critical path analysis to keep projects on track (see section 8.4.1). Critical path analysis identifies the string of activities that, if you add up all the durations, is longer than any other path through the network. It starts with the first activity in the network and ends with the last one. Knowing the critical path is essential because every activity on the path must finish on time for the project to come in on time. A delay in any one of the critical path activities will cause the entire project to be delayed.
Relationships between activities or scheduling constraints should be listed in the attributes along with descriptions and any other information about resources or time that you need for planning. Predecessor relationships occur between activities that must occur in a particular order. The three main kinds of predecessors are finish-to-start (FS), start-to-start (SS), and finish-to-finish (FF). The most common kind of predecessor is the finish-to-start.  A finish-to-start relationship means that one task needs to be completed before another one can start. This sequence is the most common relationship identified between tasks. It’s called finish-to-start because the first activity’s finish leads into the second activity’s start. 
[bookmark: _Int_bxMVzPVN]We can also think of relationships between activities as mandatory or discretionary. Mandatory predecessors are the kinds that must exist just because of the nature of the work. You can’t address an invitation that hasn’t been printed yet. Printing invitations is a mandatory predecessor for addressing them. Discretionary predecessors are optional relationships, usually process- or procedure-driven or best-practice techniques based on experience. In the wedding example, the bride and groom want the bridesmaids to arrive at the reception before the couple arrives. This setup is not a requirement, rather it’s a matter of preference.
In Figure 8.5, the activities in the wedding work package “3.1 Bridal Attire” have different relationships. Activities 3.1.1 and 3.1.2 have finish-to-start relationships, which tells us that 3.1.1 must finish before 3.1.2 can start. Activities 3.1.3 and 3.1.4 have a start-to-start relationship, which tells us that the two activities can start at the same time. Activities 3.1.2 and 3.1.6 have a finish-to-finish relationship, which tells us that they must finish together. 
[bookmark: _Ref116300599][bookmark: _Ref130979779][bookmark: _Toc130977032][bookmark: _Toc133913076]Figure 8.5 Predecessor Relationships for Activities in Work Package 3.1
[image: A diagram showing the predecessor relationships for activities in work package 3.1. At the top of left of the diagram is a box labeled "3.1.1 schedule fitting with dress shop". Off this box is an arrow labeled "FS" pointing to a box on the right labeled "3.1.2 purchase wedding dress." Off this box is an arrow labeled "FF" pointing down to a box labeled "3.1.6 shop for shoes and accessories for wedding dress." Below box labeled "3.1.1 schedule fitting with dress shop" is an unrelated box labeled "3.1.3 shop for reception attire." Off this box is an arrow labeled "SS" pointing down to a box below labeled "3.1.4 shop for honeymoon attire." An arrow labeled "FS" comes from boxes "3.1.3 shop for reception attire" and "3.1.4 shop for honeymoon attire" points to the aforementioned box labeled "3.1.6" shop for shoes and accessories for wedding dress."]
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[bookmark: _Ref117254675][bookmark: _Toc120460903][bookmark: _Toc1513684886][bookmark: _Toc131512398][bookmark: _Toc131512583]Critical Path Analysis
Once a network diagram has been made and estimated activity durations have been assigned, the critical path can be identified. Critical path analysis identifies flexibility in the project schedule. During the life of the project scheduling conflicts often occur, and the project manager is responsible for reducing these conflicts while maintaining quality and meeting cost goals. Mapping the critical path helps to identify the activities that need to be monitored most closely. 
Using this method, the following attributes of each activity can be calculated (Figure 8.6): 
· Early start time (ES) – earliest time an activity can start based on predecessor relationships
· Late start time (LS) – latest time an activity can start based on successor relationships
· Early ﬁnish time (EF) – earliest time an activity can finish based on predecessor relationships
· Late ﬁnish time (LF) – latest time an activity can finish based on successor relationships
· Slack or ﬂoat (SL or FL) – the difference between an activity’s early start and late start; activities on the critical path will have a slack = 0. 
These activity attributes are calculated using two processes: the forward pass and the backward pass. The forward and backward pass are also used to fully calculate the critical path(s) in a project. 
[bookmark: _Ref124757995][bookmark: _Toc130977033][bookmark: _Toc130979163][bookmark: _Toc133913077]Figure 8.6 Completed Critical Path Analysis with Schedule Attributes

[image: Legend of the completed critical path analysis with schedule attributes diagram. There is a row of three boxes labeled "ES", "duration", and "EF". Below these three boxes is a single box labeled "Activity." Below this box is a row of three boxes labeled "LS", "slack of float", and "LF".][image: Diagram of completed critical path analysis with schedule attributes. The legend is as described: There is a row of three boxes labeled "ES", "duration", and "EF". Below these three boxes is a single box labeled "Activity." Below this box is a row of three boxes labeled "LS", "slack of float", and "LF".

The first section of boxes is labeled "A" as the "activity" (middle box between the two rows of three boxes). Box "ES" (left box of  top row of three boxes) is 0. Box "Duration" (middle box of top row of three boxes) is 2. Box "EF" (right box of top row of three boxes) is 2. Box "LS" (left box of bottom row of three boxes) is 0. Box "Sack or float" (middle box of bottom row of three boxes) is 0. Box "LF" (right box of bottom row of three boxes) is 2. 

Section 1 labeled A (described above) branches off to two sections, Section labeled B and Section labeled D.

Section labeled B. Box "ES" is 2. There is a circle around 2 and an explanation that ES is the EF of predecessor. This means that box ES in Section B should match the data from its predecessor Section A box EF. Box "duration" is 3. Box "EF" is 5. There is a circle around 5 and an explanation that EF equals ES plus activity duration. Box "LS" is 6. Box "slack or float" is 4. Box "LF" is 9. 

Section labeled D. Box "ES" is 2. Box "Duration" is 10. Box "EF" is 12. Box "LS" is 2. Box "Slack or float" is 0. There is a circle around 0 and an explanation that slack (SL) or float (FL) equals LS-ES or LF-EF. Box "LF" is 12.

Section labeled B leads to Section labeled C.

Section labeled C. Box "ES" is 5. Box "duration" is 3. Box "EF" is 8. Box "LS" is 9, Box "slack or float" is 4. Box "LF" is 12.

Section labeled D leads to section labeled E.

Section labeled E: Box "ES" is 12. Box "duration" is 4. Box "EF" is 16. Box "LS" is 14. There is a circle around 14 and an explanation that LS equals LF less activity duration. Box "Slack or float" is 2. Box "LF" is 18. There is a circle around 18 and an explanation that LF equals LS of successor (which in this case is Section G which will be described shortly).

Sections C and Sections D branch to Section labeled F. 

Section F. Box "ES" is 12. Box "duration" is 6. Box "EF" is 18. Box "LS" is 12. Box "Slack or float" is 0. Box "LF" is 18.

Section F and Section E branch together to Section labeled G. 

Section G. Box "ES" is 18. Box "duration" is 3. Box "EF" is 21. Box "LS" is 18. Box "slack or float" is 0. Box "LF" is 21.

]
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	Deeper Dive
	To see how to conduct a forward and backward pass on a project network diagram, watch the following video.
· Christiansen, S. (2019). Project Management Networks Part 2: Forward and Backward Pass [YouTube]. Retrieved from http://pmf.video/video6 
Step-by-step instructions for conducting critical path analysis can be viewed here. 
· Praxis Framework Limited. (2019). Critical Path Analysis. Retrieved from  https://www.praxisframework.org/en/library/critical-path-analysis 
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The project manager is responsible for developing a project quality plan that defines the quality expectations and ensures that specifications and expectations are met. Developing a good understanding of project deliverables through documenting specifications and expectations is critical to a good quality plan. 
Quality planning focuses on taking all the information available to you at the beginning of the project and figuring out how you will measure quality and prevent defects. Your company should have a quality policy that states how it measures quality across the organization. You should make sure your project follows the company policy and any government rules or regulations on how to plan quality for your project. You need to plan which activities you will use to measure the quality of the project’s product, and you’ll need to think about all the quality-related activity costs you want to complete. Then you’ll need to set some guidelines for what you will measure against. Finally, you’ll need to design the tests you will run when the product is ready to be tested. 
The project manager integrates the processes for ensuring that the specifications and expectations are met are integrated into the project schedule. Just as the project budget and completion dates may change over the life of a project, the project specifications may also change. Changes in quality specifications are typically managed in the same process as cost or schedule changes. The impact of such changes is analyzed for influence on cost and schedule, and with appropriate approvals, changes are made to the project execution plan. 
Although any of the quality management techniques designed to incrementally improve operational work can be applied to project work, the unique aspects and relatively short duration of projects makes minor improvements less attractive on projects. Rework on projects, as with manufacturing operations, increases the cost of the product or service and often increases the time needed to complete the reworked activities. Because of a project’s time constraints, appropriate skill development, material allocation, and work process setup early in the project are critical to success. On more complex projects, time is allocated to developing a plan to understand and cultivate the appropriate skill levels and work processes. 
Project management organizations that execute several similar types of projects may find process improvement tools helpful in identifying and improving the baseline processes used on their projects. Process improvement tools may also be helpful in identifying cost and schedule improvement opportunities. Opportunities for improvement must be found quickly to influence project performance. The investment in time and resources to find improvements is greatest during the early stages, when the project is in the planning phases. During later project stages, as pressures to meet project schedule goals increase, there is less focus on making changes in work processes.
[bookmark: _Toc131512400][bookmark: _Toc131512585][bookmark: _Toc133912983][bookmark: _Toc120460905][bookmark: _Toc246283661][bookmark: _Toc117754384]Creating A Project Schedule
A project schedule can be built from the top-down or from the bottom-up (Figure 8.7). Top-down scheduling is useful when project objectives are clearly identified, but the underlying deliverables or work is not so clear. The schedule is estimated based on consensus or experience and will be refined as the deliverables are further defined. While top-down estimating helps determine the overall project schedule during the early stages of a project, it does not enable the project manager to effectively monitor progress. 
Bottom-up scheduling helps the project manager more effectively monitor progress and starts with identifying the deliverables (see section 7.2.2). After the project team organizes deliverables down into work packages, the team identifies activities needed to complete each work package, including durations and relationships between tasks and deliverables, and assigning resources. The project manager uses these activities to determine the project schedule. 
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Up to this point, we have identified project deliverables and the activities required to produce them. We have identified activity relationships, durations, and resources. However, we still do not have a project schedule. A project schedule displays activity durations, resources, relationships, and timing. A project schedule will also include milestones, which are activities with zero duration and effort that show target dates for completing various aspects of project work. The important checkpoints for your project are tracked as milestones. Some of them could be listed in your contract as requirements of successful completion; some could just be significant points that you want to keep track of. The milestone list needs to let everyone know which milestones are required and which are not. Milestones do not have assigned durations or resources but serve as time markers to allow the project manager to monitor delivery.
[bookmark: _Ref124758573][bookmark: _Toc130977035][bookmark: _Toc130979165][bookmark: _Toc133913079]Figure 8.8 Project Schedule with Durations, Relationships, and Resources
	WBS
	Name
	Duration
	Start
	Finish
	Predecessors
	Resource Names

	
	Wedding
	1 day?
	11/1/22 8:00 AM
	11/1/22 5:00 PM
	
	

	1.0
	1.0 Invitations
	87.5 days
	11/1/22 8:00 AM
	3/2/23 1:00 PM
	
	

	1.1
	1.1 Guest List
	87.5 days
	11/1/22 8:00 AM
	3/2/23 1:00 PM
	
	

	1.1
	Prepare Guest List
	10 days
	11/1/22 8:00 AM
	11/14/22 5:00 PM
	
	Bride; Groom; Mother of Bride; Mother of Groom

	1.1
	Initial Guest List approved
	0 days
	11/14/22 5:00 PM
	11/14/22 5:00 PM
	4
	

	1.1
	Update Guest List with RSVPs
	60 days
	12/8/22 1:00 PM
	3/2/23 1:00 PM
	10
	Maid of Honor

	1.1
	Final Guest List confirmed
	0 days
	3/2/23 1:00 PM
	3/2/23 1:00 PM
	6
	

	1.2
	1.2 Invitations
	27.5 days
	11/1/22 8:00 AM
	12/8/22 1:00 PM
	
	

	1.2
	Order wedding invitations
	25 days
	11/1/22 8:00 AM
	12/5/22 5:00 PM
	5FF
	Bride, Mother of Bride

	1.2
	Mail wedding invitations
	2.5 days
	12/6/22 8:00 AM
	12/8/22 1:00 PM
	9
	Bride; Maid of Honor



Source: Original Work
Attribution: Juanita Woods
License: CC BY-NC-SA 4.0

Project schedules can be viewed as either a table (Figure 8.8) or as a time-based visual of project work. A Gantt chart is one type of visual time-based chart, developed by Henry Gantt, that illustrates a project schedule (Figure 8.9). Gantt charts are easy to read and commonly used to display schedule activities. These charts display the start and finish dates of terminal and summary project elements. Terminal and summary elements comprise the project’s work breakdown structure. Some Gantt charts also show dependency relationships (i.e., precedence network) between activities. 
Gantt charts show all the stages of a project and their duration as a bar chart with the time scale across the top. The key stages are placed on the bar chart in sequence, starting in the top left corner and ending in the bottom right corner. 
[bookmark: _Ref124758597][bookmark: _Toc130977036][bookmark: _Toc130979166][bookmark: _Toc133913080]Figure 8.9 An example of a Gantt Chart
[image: ]
Source: Wikimedia Commons
Attribution: User “Zorkow”
License: CC BY-SA 4.0

A Gantt chart can be drawn quickly and easily and is often the first tool a project manager uses to provide a rough estimate of the time it will take to complete essential tasks. Sometimes it is helpful to start with the target deadline for completion of the whole project because it is soon apparent if the time scale is too short or unnecessarily long. The detailed Gantt chart is usually constructed after main objectives have been determined.
For a complex project, you may decide to produce a separate Gantt chart for each project stage. If you do this shortly before each key stage begins, you will be able to take any last-minute eventualities into account. 
These charts provide a valuable tool for monitoring and control as the project progresses. Various software apps and tools are available to assist project managers in creating dynamic Gantt charts. Once the data have been entered, a program helps you work on “what if” scenarios, showing what might happen if a project stage is delayed or sped up. 
Sometimes you need to give some extra time between activities. Lag time is when you purposefully put a delay between the predecessor task and the successor. For example, when the bride and her father dance, the guests wait awhile before joining in. Lead time is when you give a successor task some time to get started before the predecessor finishes. For example, you might want the caterer to prepare the dessert an hour before everybody is finished eating dinner.
The final project schedule is called a schedule baseline, which will be used by the project manager during the production phases to monitor work and ensure the project stays “on schedule.” 
[bookmark: _Toc131512401][bookmark: _Toc131512586][bookmark: _Toc133912984]Optimizing The Project Plan
Optimizing the project plan includes evaluating the schedule and budget to ensure they are as accurate and realistic is possible. Project schedules can be optimized using several methods, including crashing and fast-tracking, discussed below. PERT analysis (see section 8.7.4) is one method of optimizing a project schedule based on probabilities and prior experience.
[bookmark: _Toc117754399][bookmark: _Toc120460906][bookmark: _Toc1792277145][bookmark: _Toc131512402][bookmark: _Toc131512587]Optimizing the Project Schedule and Budget
Because certainty during planning is challenging to achieve, a project manager must carefully review the schedule and budget before publishing baselines. Schedule optimization is the final step in the process in which the project manager and team take a very critical look at the draft schedule and seek ways to improve it–that is, to make it more accurate, realistic, effective, and faster. 
Much of project planning involves making estimates and assumptions, which introduces variables and risk to a project. Sometimes a task takes longer than initially estimated, whether due to optimistic anticipation of what work needs to be done, or to unforeseen challenges that arise. Therefore, a project manager must know the critical path (or paths) of a project. 
If the critical path can be completed before the client needs the project completed, the project has a positive total float or project slack. In other words, the project can likely be completed ahead of schedule. If, after mapping out the tasks and determining the critical path, the PM determines that the project cannot be completed by the client’s deadline, the project has a negative float. If the projected total time is much longer than the project sponsor’s expectations, the PM will need to renegotiate the time scale. 
[bookmark: _Toc120460907][bookmark: _Toc2011036375][bookmark: _Toc131512403][bookmark: _Toc131512588]Crashing and Fast-Tracking a Project Schedule
[bookmark: _Hlk124759054]To successfully manage a project, the project manager must also know how to accelerate a schedule to compensate for unanticipated events that delay critical activities–those activities along the critical path. Project managers rely on two common techniques: crashing and fast-tracking. Crashing is a form of schedule compression that involves applying additional resources to a task along the critical path at the lowest incremental cost. The additional costs may be in the form of additional personnel, equipment, overtime, or expedited manufacture or delivery of equipment. 
 For effort-driven tasks, adding personnel or equipment can decrease the amount of time it takes to complete a task. In the room painting example (Figure 8.2), we estimated a room could be painted in six hours using one individual. If we pay for a second worker, the painting could be completed in half the time, thereby cutting the time for that task in half. Spread over several rooms, additional personnel could decrease the amount of time needed to complete a project, but such a decision does come at additional cost. 
For duration-driven tasks, additional resources could come in the form of expediting production or shipping needed parts. For example, when working on a wedding, the wedding planner may decide that invitations need to be mailed out two weeks prior to the initially planned date. The wedding planner may pay a priority fee to the printing shop to move the wedding’s priority to the front of the queue for printing as well as to pay for overnight shipping, rather than waiting an additional 3–5 days for standard mail delivery. 
Another method for compressing the schedule is fast-tracking. Fast-tracking refers to starting tasks in parallel that are typically done sequentially. As the most common relationship between dependent tasks is a finish to start relationship, fast-tracking can involve starting a task before the predecessor task is completed. One downside to fast-tracking is that it may introduce additional risk to a project. 
[bookmark: _Hlk124759622]For example, a wedding generally needs a venue for the ceremony, and sometimes a venue for the reception. The standard plan may show that the task involving designing and printing the wedding invitations are dependent on having the venues selected and reserved. However, the printing company may need six weeks to print the invitations, which will make it challenging to address the invitations in time to mail them six weeks before the wedding. If the PM decides to print the invitations without having a contract signed, she runs the risk of having to redo all the invitations if the contract falls through. If the PM only develops a sample, she may save some days off the project by writing the venue information on the invitations. The PM must balance risk with potential savings in any step that is fast tracked. 
A key differentiation to remember between crashing and fast-tracking is this: crashing involves adding additional resources to a project, which can affect the budget. Fast-tracking involves modifying the sequence of activities, which can increase risk in the project, but no additional resources are added. 
When optimizing the schedule, one must consider the effect on project costs, benefits, and risks. There may be opportunities to speed up the schedule, but if the cost for crashing is high, the PM must weigh the added costs with the time savings. Similarly, with fast-tracking, the risk introduced to the project may not be worth the incremental time savings. 
If a project manager does not include steps to optimize the project schedule and avoid the potential risks of doing so, they must be ready to address potential changes to the project schedule following established change management processes. Even the best project schedules will need to be adjusted once the work begins to produce project outcomes, because as Mike Tyson, world-famous boxer of the 1980s said, “everybody has plans until they get hit for the first time.”[endnoteRef:15] [15:  O’Toole, G. (2021). No Plan Survives First Contact with the Enemy. Retrieved from https://quoteinvestigator.com/2021/05/04/no-plan/.  ] 

[bookmark: _Toc120460908][bookmark: _Toc258225527][bookmark: _Toc131512404][bookmark: _Toc131512589]Optimizing Project Resources
Resource leveling is used to examine unbalanced resource use (usually people or equipment) over time to resolve over-allocations or schedule conflicts. When performing project planning activities, the project manager will attempt to schedule some tasks simultaneously. When more resources, such as machines or people, are needed than are available or perhaps a specific person is needed in both tasks, the tasks will have to be rescheduled sequentially to manage the constraint. For example, multiple shipments might arrive at a warehouse at the same time, but the warehouse operator has one forklift to move the shipments that cannot be moved by hand. Some tasks that are waiting on a shipment may have to be delayed while the forklift is being used to deliver materials for another task. If the tasks that are being delayed are on the critical path, the decisions for using the forklift may delay the entire project. 
Resource leveling during project planning is the process of resolving these conflicts. It can also be used to balance the workload of primary resources over the course of the project, usually at the expense of one of the traditional triple constraints (time, cost, scope). When using specially designed project software, leveling typically means resolving conflicts or over-allocations in the project plan by allowing the software to calculate delays and update tasks automatically. Project management software leveling requires delaying tasks until resources are available. In more complex environments, resources could be allocated across multiple, concurrent projects thus requiring the resource leveling process to be performed at company level. In either definition, leveling could result in a later project finish date if the tasks affected are in the critical path.  
[bookmark: _Toc120460909][bookmark: _Toc2016697841][bookmark: _Ref124758875][bookmark: _Toc131512405][bookmark: _Toc131512590]PERT Analysis
Program Evaluation and Review Technique (PERT) was one of the ﬁrst systems for diagramming and analyzing project networks. Many of the techniques covered in this and other project management textbooks originated with PERT. Over the years, PERT concepts have been augmented and extended. As a result, many project managers don’t directly mention PERT, but use a variation of the PERT system as it was developed in the 1950s. 
[bookmark: _Hlk124759978]PERT is useful for analyzing the variability in project time estimates. Estimate variability represents a substantial source of risk for any project. A PERT analysis can help project managers make better assumptions about the likely completion time for tasks and projects. A PERT analysis gives the project manager the information needed to address estimate variability by adding time buﬀers and allocating contingency funds.
A PERT analysis starts with a three-point time estimate. For each activity, estimators provide: 
· An optimistic time estimate (if all goes well, what is the shortest time one could realistically expect to complete this activity?)
· This will be designated in calculations as “O.”
· The most likely time estimate (if all goes as expected, what is the average time one could realistically expect to complete this activity?)
· This will be designated in calculations as “M.”
· A pessimistic time estimate (if work goes poorly, what is the longest time one could realistically expect to complete this activity?) 
· This will be designated in calculations as “B.”
PERT uses a weighted average to reﬂect that the most likely estimate (M) should be weighted more heavily than the others. For PERT, this weighted average is called Te and is computed by the formula below. This equation can be adjusted for diﬀerent circumstances, but the version below is the generally accepted formula.


Project management studies have found that Te values follow a beta distribution of probable completion dates. As a result, when given the values for O, M, and P for each task on the critical path, the project manager can calculate the probability of the project being completed within a given time. The variance can tell us the probability that an activity will complete within a given time. For calculations involving PERT, the calculation of the variance for project activities is as follows: 


To determine the probability of completion, a formula is used that compares proposed schedule completion dates (Ts) with the time predicted by our critical path (Te). This equation determines a statistical Z value and the probability of meeting the proposed completion date. The formula for this calculation is:


This Z value can then be found in a probability table or calculated using a spreadsheet program like Excel. More advanced simulations can use these variances to calculate probabilities of all network paths to produce a robust (although time consuming) model of a project’s probable completion date, which paths/tasks present the most risk, etc. 
[bookmark: _Toc120460911][bookmark: _Ref120461053][bookmark: _Toc1132672607][bookmark: _Ref123905735][bookmark: _Ref130820222][bookmark: _Toc130977037][bookmark: _Toc131512406][bookmark: _Toc131512591][bookmark: _Toc133912985][bookmark: _Toc117754385][bookmark: _Ref120219930]Budgeting Projects
Once we know the activities and resources required to complete a project, we can create a project budget. Every project boils down to money. If you had a bigger budget, you could probably get more people to do your project faster and with more outcomes. That’s why no project plan is complete until you come up with a budget. But no matter if your project is big or small, or how many resources are used or activities identified, the process for figuring out the bottom line is always the same. A project manager must provide detailed estimates for all project costs by adding up the cost estimates into a budget plan. This budget plan will make it possible to track the budget while work is ongoing. 
[bookmark: _Toc120460912][bookmark: _Toc961204966]Chapter Learning Objectives
· Understand the processes and activities of estimating project costs. 
· Apply best practices to develop and optimize project baseline budgets.
[bookmark: _Toc120460914][bookmark: _Toc617520179][bookmark: _Toc131512407][bookmark: _Toc131512592][bookmark: _Toc133912986]Estimating Project Costs
Often when you start a project, the project sponsor has an expectation of how much it will cost or how much time it will take. When you make an estimate early in the project without knowing much about it, that estimate is called a rough order-of-magnitude estimate (or a ballpark estimate). This estimate will become more refined as time goes on and you learn more about the project.
Here are some tools and techniques for estimating cost: 
· Determining resource cost: People who will be working on the project all work at a specific rate. Any materials you use to build the project (e.g., wood or wiring) will be charged at a rate too. Determining resource costs means figuring out what the rate for labor and materials will be for each activity.
· Vendor bid analysis: Sometimes you will need to work with an external contractor to get your project done. You might even have more than one contractor bid on the job. This tool is about evaluating those bids and choosing the one you will accept. 
· Reserve analysis: You need to set aside some money for cost overruns. If you know that your project has a risk of something expensive happening, setting aside cash to deal with the risk is good management practice. Reserve analysis means putting some cash away in case of overruns. 
· Cost of quality: You will need to figure the cost of all your quality-related activities into the overall budget. Since it’s cheaper to find problems earlier in the project than later, quality costs are associated with everything your project produces. Cost of quality is just a way of tracking the cost of those activities and is the amount of money it takes to do the project right.
Once you apply these tools, you will arrive at an estimate for how much your project will cost. The project manager should keep a record of all supporting information used when making this estimate. That way, everyone knows the assumptions made when preparing the budget estimate. Now the project manager can build the budget plan.
[bookmark: _Toc117754388][bookmark: _Toc120460916][bookmark: _Toc2136003279][bookmark: _Toc131512408][bookmark: _Toc131512593]Activity-Related Costs
The most accurate and time-consuming estimating method is to identify the cost of each item in each scheduled activity, including labor and materials. Bottom-up estimating means breaking down complex activities into pieces and working out the costs for each component. The process involves estimating individual activity resource needs or costs and then adding these up together to come up with a total estimate. Bottom-up estimating is a very accurate means of estimating, provided the estimates at the schedule activity level are accurate. However, it takes a considerable amount of time to perform bottom-up estimating because every activity must be assessed and estimated accurately to be included in the bottom-up calculation. The smaller and more detailed the activity, the greater the accuracy and cost of this technique.
[bookmark: _Hlk124760747]Resource-based cost refers to the cost of human effort to complete an activity. An hourly rate is often assigned to each project resource, which is multiplied by the number of effort-hours to complete an activity. This value identifies the resource, or labor, cost of an activity. Materials-based cost refers to the cost of materials and supplies needed to complete the activity. Note that Figure 9.1 does not include any resource costs. All costs are material costs. Some projects only have resource-based costs, while other projects have only material costs. Most projects have a combination of resource-based and material-based costs.
[bookmark: _Ref116891803][bookmark: _Toc130977038][bookmark: _Toc130979167][bookmark: _Toc133913081]Figure 9.1 Example Activity Costs for 3.1 Bridal Attire
	Work Package ID
	Activity ID
	Description
	Resources
	Estimated Costs

	3.1 Bridal Attire
	3.1.1
	Schedule fitting with dress shop
	Maid of Honor
	0

	3.1 Bridal Attire
	3.1.2
	Purchase wedding dress
	Mother of Bride
	1500

	3.1 Bridal Attire
	3.1.3
	Shop for reception attire
	Bride, Maid of Honor
	500

	3.1 Bridal Attire
	3.1.4
	Shop for honeymoon attire
	Bride, Maid of Honor
	1000

	3.1 Bridal Attire
	3.1.5
	Schedule hair and makeup stylist
	Maid of Honor
	250

	3.1 Bridal Attire
	3.1.6
	Shop for shoes and accessories for wedding dress
	Bride, Maid of Honor, Mother of Bride
	250

	Total Work Package Cost
	$3500



Source: Original Work
Attribution: Juanita Woods
License: CC BY-NC-SA 4.0

[bookmark: _Toc117754389][bookmark: _Toc120460917][bookmark: _Toc1457532075][bookmark: _Toc131512409][bookmark: _Toc131512594]Other Project Costs
Procurement Costs
Procurement costs relate to the expenses associated with outsourcing work or obtaining project materials from sources outside the organization. The costs associated with procurement are above and beyond material costs and include fees and other service charges incurred during procurement. 
Contractual agreements with vendors often require partial payment of costs during the project. Those contracts can be managed more conveniently if the unit of measure for partial completion is the same as that used for cost budgeting. For example, if a graphic designer is putting together several pieces of artwork for a textbook, their contract may call for partial payment after 25% of their total number of drawings is complete.
Vendors and suppliers usually require payments during the life of a contract. On contracts that last several months, the contractor will incur significant cost and want the project to pay for these costs as early as possible. Rather than wait until the end of the contract, a schedule of payments is typically developed and connected to the completion of a defined amount of work or project milestones. These payments made before the end of the project and based on work progress are called progress payments. 
For example, a contract might develop a payment schedule that pays at three points: first, for the curriculum design, second, after curriculum development, and third, when the curriculum is completed and accepted. In this case there would be three payments made. The project has a defined amount of work to be accomplished, a time frame for accomplishing that work, and a quality standard the work must achieve before the contractor is paid. 
[bookmark: _Ref130821350][bookmark: _Ref124762841]Contract Planning
Contract planning includes processes for planning individual work contracts. The organization usually has standards relating to how contracts will be managed, the metrics that need to be met for the contracts to be considered successful, seller selection, and contract administration. Once the project team determines needed services, the project manager may send out requirements to sellers. Vendors and sellers bid for the chance to work on the project. The project manager selects the best vendor and contracts are signed. Once the work begins, the project manager monitors the vendor to ensure they are following the contract specifications. When the work is done, the project manager closes out the contract and fills out all the paperwork.
Some tools and techniques used during the procurement planning stage include make-or-buy analysis and contract type definition. Make-or-buy analysis assists with determining whether you should be contracting the work or doing it yourself. It could also mean deciding whether to build a solution to your problem or buy one that is already available. Most of the same factors that help you make every other major project decision will help you with this one. For example, consider:
· How much does it cost to build it as opposed to buying it? 
· How will this decision affect the project scope? 
· How will it affect the project schedule? 
· Do you have time to do the work and still meet your commitments? 

[bookmark: _Hlk124763410]As the project team plans out what will and won’t be contracted, the team needs to evaluate their reasoning very carefully. There are some resources (like heavy equipment) that the company can buy, rent, or lease depending on the situation. The project manager should examine leasing-versus-buying costs to determine the best way to proceed.
[bookmark: _Hlk124763446][bookmark: _Hlk124763490]Once the decision to engage in contracts is made, the project managers needs to decide what type of contract to pursue. Several types of contracts exist, and the goal is to choose one that creates the most fair and workable deal for you and the contractor. Fixed price contracts have the lowest risk for a project because no matter how much time or effort the vendor spends, you always pay the same. Cost reimbursable contracts are another type of contract where the seller charges you for the cost of doing the work plus some fee or rate. The third major kind of contract is a time and materials contract, which is where the client pays a rate for the time spent working on a project and pays for all the materials used to do the work. 
Quality Costs
Delivering a project’s quality requirements means considering the cost of quality, which includes costs over the life of the product, not just those incurred during the project. Cost of quality is what you get when you add up the cost of all the prevention and appraisal activities you are going to do on your project. It doesn’t just include testing. Instead, it includes any time spent writing standards, reviewing documents, meeting to analyze the root causes of defects, and reworking to fix the defects once they’re found by the team; in other words, the cost of quality includes absolutely everything you do to ensure quality on the project. Cost of quality helps determine whether your project is doing well or having trouble. For example, suppose your company tracks the cost of quality on all its projects. You could tell if you are spending more or less than has been spent on other projects to get your project up to quality standards.
Quality costs are typically divided into two categories: cost of conformance (or good quality) and cost of nonconformance (bad quality). The cost of conformance, or the cost of good quality, includes the cost of preventing quality defects as well as the cost of appraising or detecting defects in the project deliverables or processes. Prevention costs are associated with planned activities such as setting quality standards, developing a project quality plan, conducting deliverable reviews during an Agile sprint review meeting, evaluating process capability, and educating and training team members on quality standards and processes.[endnoteRef:16] Appraisal costs come in the form of measuring and monitoring activities to evaluate “purchased materials, processes, products, and services to ensure that they conform to specifications.”[endnoteRef:17] Audits, inspections, and testing also fall under the appraisal cost category.[endnoteRef:18] [16:  Radziwill, Nicole. 2019. “A New Look at Prevention and Appraisal Costs.” Intelex. August 29. https://community.intelex.com/explore/posts/new-look-prevention-and-appraisal-costs.]  [17:  American Society for Quality (ASQ). n.d. “What Is a Quality Management System (QMS)?” American Society for Quality. Accessed May 20, 2020. https://asq.org/quality-resources/quality-management-system.]  [18:  Warcholinski, Matt. n.d. “The Cost of Quality in Software Development – Is the Quality Worth It?” Brainhub. https://brainhub.eu/blog/cost-of-quality-in-software-development/.] 

[bookmark: _Ref116890815]The cost of nonconformance, or the cost of poor quality, is a result of quality failures—both during and after the project. Internal failure costs, which are incurred when defects are discovered before deliverables are received by the customer, could include costs of scrap, rework, and failure analysis.[endnoteRef:19] External failure costs occur when deliverables that fall short of established quality standards are not detected until after transfer to the customer; such costs could accrue from repair work, complaint resolution, and warranty claims.18 Another way to look at nonconformance costs is to think of internal failure costs as “waste” and external failure costs as “downstream consequences,” of which there can be many.[endnoteRef:20]  [19:  American Society for Quality (ASQ). n.d. “How to Build A House of Quality with Technical and Competitive Benchmarking.” American Society for Quality. Accessed July 3, 2020. https://asq.org/quality-resources/houseof-quality]  [20:  McMenamin, Edward. 2017. “A Fresh Look at Cost of Quality.” Quality Magazine. November 6. https://www.qualitymag.com/articles/94337-a-fresh-look-at-cost-of-quality.] 

[bookmark: _Toc117754390][bookmark: _Toc120460918][bookmark: _Toc1427794603][bookmark: _Ref125102048][bookmark: _Toc131512410][bookmark: _Toc131512595]Project Reserves
Most projects have something unexpected occur that increases costs above the original estimates. If estimates are rarely exceeded, the estimating method should be reviewed because the estimates are too high. It is impossible to predict which activities will cost more than expected, but it is reasonable to assume that some of them will. Estimating the likelihood of such events is part of risk analysis, which is discussed in more detail in section 10.1.4.1. Instead of overestimating each cost, money is budgeted for dealing with unplanned but statistically predictable cost increases. Funds allocated for this purpose are called contingency reserves. Because it is likely that this money will be spent, it is part of the total budget for the project. If this fund is adequate to meet the unplanned expenses, then the project will complete within the budget.
If something occurs during the project that requires a change in project scope, money may be needed to deal with the situation before a change in scope can be negotiated with the project sponsor or client. It could be an opportunity as well as a challenge. For example, if a new technology were invented that would significantly enhance your completed project, acquiring the new technology would add cost and require a change to the scope, but it would be worth it. Money can be made available at the sponsor’s discretion to meet needs that would change the project scope. These funds are called management reserves. Unlike contingency reserves, they are not likely to be spent and are not part of the project’s budget baseline, but they can be included in the total project budget.
[bookmark: _Toc117754391][bookmark: _Toc120460919][bookmark: _Toc161170863][bookmark: _Toc131512411][bookmark: _Toc131512596][bookmark: _Toc133912987]Developing the Baseline Budget
Once you have broken your project down into activities, you will be able to calculate your overall project costs by estimating and totaling the individual activity costs. The process of subtotaling costs by category or activity is called cost aggregation.
A budget baseline is established once all known project costs are identified (Figure 9.2, Example Baseline Budget). The project manager uses the budget baseline during the project’s production phases to monitor costs and ensure the project stays “on budget.”
[bookmark: _Ref124761155][bookmark: _Toc130977039][bookmark: _Toc130979168][bookmark: _Toc133913082]Figure 9.2 Example Baseline Budget
	Deliverable
	Cost
	Cost Notes
	Planned Expense Month

	1.0 Invitations
	-
	
	

	   1.1 Guest List
	$0
	
	

	   1.2 Invitations
	500
	
	November 2022

	2.0 Venues
	-
	
	

	   2.1 Wedding Chapel
	-
	
	

	      2.1.1 Location Contract
	500
	
	December 2022

	      2.1.2 Decorations
	500
	
	April 2023

	   2.2 Reception Venue
	-
	
	

	      2.2.1 Location Contract
	500
	
	December 2022

	      2.2.2 Food and Catering
	3500
	
	1/2 March 2023
Remainder June 2023, post event

	      2.2.3 Decorations
	1000
	
	April 2023

	3.0 Wedding Party
	-
	Bridal attendants pay for own attire
	

	   3.1 Bridal Attire
	3500
	
	Partial payment February 2023, Remainder May 2023

	   3.2 Groom & Groomsmen Attire
	2000
	
	May 2023

	   3.3 Bridal Attendants Attire
	-
	
	

	   3.4 Bridal Party Gifts
	1000
	
	May 2023

	   3.5 Other Participants
	200
	Flower girl and ring bearer
	April 2023



Source: Original Work
Attribution: Juanita Woods
License: CC BY-NC-SA 4.0

[bookmark: _Toc131512412][bookmark: _Toc131512597][bookmark: _Hlk124761239]Time-Phased Budgets
While a baseline budget like the one shown above is helpful, it does not tell the project manager when to expect project expenses to occur. A time-phased budget helps address this issue. A time-phased budget shows planned expenses during each reporting period for the duration of the project and can be used to measure and monitor cost performance after it has been approved by the key project stakeholders. 
The aggregated budget is integrated with the project schedule to produce the time-phased budget. Costs are associated with deliverables, and since each deliverable has a start date and a duration period, it is possible to calculate how much money will be spent by any particular date during the project. Recognizing that all the money required to deliver the project is not needed upfront allows the project’s cash flow needs to be effectively managed. For smaller organizations facing cash flow challenges, this can result in significant savings as the money required to pay for resources can be transferred to the project account shortly before it is needed. These transfers must be timed so that the money is there to pay for each task without causing a delay in the start of the next task. If the money is transferred too far in advance, the organization will lose the opportunity to use the money somewhere else, or they will have to pay unnecessary interest charges if the money is borrowed.
[bookmark: _Toc130977040][bookmark: _Toc130979169][bookmark: _Toc133913083]Figure 9.3 An Example of a Time-Phased Budget
	Work Package
	Planned Cost
	Week 1
	Week 2
	Week 3
	Week 4
	Week 5
	Week 6
	Week 7
	Week 8

	A
	$8,000 
	 $4,000 
	 $4,000 
	
	
	
	
	
	

	B
	$18,000 
	
	 $6,000 
	 $6,000 
	 $6,000 
	
	
	
	

	C
	$6,900 
	
	
	 $2,300 
	 $2,300 
	 $2,300 
	
	
	

	D
	$25,000 
	
	
	 $5,000 
	 $5,000 
	 $5,000 
	 $5,000 
	 $5,000 
	

	E
	$4,000 
	
	
	
	
	 $1,000 
	 $1,000 
	 $1,000 
	 $1,000 

	F
	$14,900 
	
	
	
	
	 $7,500 
	 $7,400 
	
	

	G
	$10,000 
	
	
	
	
	
	
	 $5,000 
	 $5,000 

	H
	$9,000 
	
	
	
	
	 $4,500 
	 $4,500 
	
	

	I
	$31,200 
	 $7,800 
	 $7,800 
	 $7,800 
	 $7,800 
	
	
	
	

	J
	$11,700 
	
	
	
	
	 $3,900 
	 $3,900 
	 $3,900 
	

	K
	$2,000 
	
	
	
	
	 $500 
	 $500 
	 $500 
	 $500 

	L
	$9,600 
	
	
	 $2,400 
	 $2,400 
	 $2,400 
	 $1,200 
	 $1,200 
	

	Week Total
	$11,800 
	 $17,800 
	 $23,500 
	 $23,500 
	 $27,100 
	 $23,500 
	 $16,600 
	 $6,500 

	Cumulative
	$11,800 
	 $29,600 
	 $53,100 
	 $76,600 
	 $103,700 
	 $127,200 
	 $143,800 
	 $150,300 



Source: Original Work
Attribution: Juanita Woods
License: CC BY-NC-SA 4.0

After reviewing the time-phased budget shown above, we can see that the cumulative project budget is expected to be $150,000, with the largest amount of money spent in week 5. A budget displayed in this way will help the project manager monitor and control costs during project execution (discussed in Chapters 11 and 13).
[bookmark: _Ref120268425][bookmark: _Ref120268430][bookmark: _Toc120460920][bookmark: _Toc900780752][bookmark: _Toc130977041][bookmark: _Toc131512413][bookmark: _Toc131512598][bookmark: _Toc133912988]Documenting the Project Plan
Just like the project charter provided a starting point for project planning, a project management plan provides the starting point for project execution, the phase in which the team produces outcomes. The project management plan contains instructions for managing various aspects of the project and contains the baseline scope, schedule, and budget. 
In this chapter, we will discuss risk management and the steps to develop the project management plan.
[bookmark: _Toc120460921][bookmark: _Toc1181846791]Chapter Learning Objectives
· Identify the importance of managing uncertainty and risk by identifying and prioritizing project risks and developing optimal risk responses.
· Examine the key components of a project management plan.
· Understand how to create a project management plan that can be used to guide work during the production stage.
[bookmark: _Toc117754398][bookmark: _Toc120460926][bookmark: _Toc1689692431][bookmark: _Toc131512414][bookmark: _Toc131512599][bookmark: _Toc133912989]Documenting The Project Management Plan
During the planning process, the project manager documents how the team identified various project components. The information identified here is generally contained in a single document, the project management plan. The project management plan acts as a guidebook for how the project will be monitored and controlled during the production and delivery stages. 
The project management plan includes several subsidiary plans that detail how various aspects of the project will be planned, monitored, and controlled. The project management plan can be a few pages or many pages, depending on project size and complexity. Typical contents of a project management plan include:
· Scope Management Plan
· Schedule & Budget Management Plan
· Stakeholder, Team, and Communication Management Plan
· Risk Management Plan
· Quality Management Plan
· Procurement Management Plan
· Change Management Processes
· Scope, Schedule, and Budget Baselines
[bookmark: _Toc120460927][bookmark: _Toc410595554][bookmark: _Toc131512415][bookmark: _Toc131512600]Scope Management Plan
The scope management plan provides details on how the project team identified scope, requirements, and deliverables, the process for submitting additions to scope or requirements, and the methods for reviewing and implementing changes. These processes were discussed in sections 7.2 and 7.3. The scope management plan does not list the project scope details and/or requirements (that information goes in the baselines section).
	Deeper Dive
	Read more about scope change control here. 
· Millhollan, C. (2008). Scope change control: control your projects or your projects will control you! Paper presented at PMI® Global Congress 2008—North America, Denver, CO. Newtown Square, PA: Project Management Institute. https://www.pmi.org/learning/library/scope-control-projects-you-6972 



[bookmark: _Toc120460928][bookmark: _Toc395350782][bookmark: _Toc131512416][bookmark: _Toc131512601]Schedule & Budget Management Plan
Developing the project schedule was discussed in Chapter 8 and developing the project budget was discussed in Chapter 9. The project schedule and budget management plan should provide a summary of the schedule and budget and information about how these elements were determined. The plan should also discuss how the project schedule and budget will be monitored and adjusted during production phases. This section answers the following questions: 
· What is the initial schedule and budget for this project? (Only provide high-level details here, as the baselines will be included in a separate section.)
· How was the schedule and budget developed? 
· How were activity durations estimated? 
· Are the numbers used for budgeting rough estimates based on top-down estimation techniques, such as analogous or parametric estimating, or are they hard constraints? 
· What contingency funds have been allocated?
· How will the schedule and budget be monitored? What information will be shared to report schedule and budget adherence?
· What processes will be followed to make changes to the schedule and budget? 
[bookmark: _Toc120460929][bookmark: _Toc1810272099][bookmark: _Ref125102622][bookmark: _Toc131512417][bookmark: _Toc131512602]Stakeholder, Team, and Communications Management Plans
The stakeholder, team, and communications management subsidiary plans identify how project stakeholders and team members were identified and how stakeholders will be engaged (section 6.1) throughout the project. Additionally, this section will include the project communications plan (section 5.4). Team management plans will also be included here to describe how the project manager will manage the project team during the project and transition off the project after completion.
Communication is one of the most effective ways to keep stakeholders engaged. To be effective, project communications must be developed and delivered in ways that consider stakeholder roles and communication preferences. Project managers must proactively determine if the selected communication methods will be suitable for the key stakeholders. This is done by directly asking them and monitoring their responsiveness to the communication delivered. 
Another essential way to determine if project stakeholders are well-informed is to pay careful attention to the questions they ask. Questions about project progress addressed in recent project communications are a good sign that the communication techniques may not be effective for a particular stakeholder. When this occurs, it is time to revisit the communication plan and make the appropriate adjustments.
[bookmark: _Toc120460930][bookmark: _Toc975318436][bookmark: _Ref125101969][bookmark: _Toc131512418][bookmark: _Toc131512603][bookmark: _Ref131693706][bookmark: _Ref132116938]Risk Management Plan
The risk management plan focuses on understanding how risks will be identified, documented, and assessed, as well as documenting the project team’s authority to manage risks without external approval. This section may include the following: 
· A specific risk matrix such as the example shown in Figure 10.2.
· Risk categories that the team can manage without external approval (e.g., only medium or low risks).
· Risk categories that require approval from the project sponsor or a higher authority in the organization (e.g., any manager can sign off on a risk response for a medium risk, but only the CEO or CFO can approve the response to a high risk).
· Prescribed responses to specific types of risks (e.g., any risk to personnel must include insurance [transfer] and the approval of a division director [escalate]).
Processes to complete the risk management plan are discussed below.
[bookmark: _Ref131699463]Documenting Project Uncertainty
[bookmark: _Toc120460931][bookmark: _Toc408935837][bookmark: _Ref125104434]Throughout a project, situations will arise that can impact the project both negatively and positively. Risks are uncertain events that may negatively or positively affect project processes or outcomes. Opportunities are positive risks and threats are negative risks. The project team should begin identifying risks and opportunities early in the project. During the chartering process, the PM documented high-level risks and provided potential responses. However, the chartering phase is only one part of identifying and planning for risks. Just as the schedule and scope must be developed and adjusted throughout the project, the team must also identify and evaluate risks throughout the project. 
Risk management involves identifying potential risks or opportunities and documenting the action that is to be taken that will maximize the opportunity or minimize the risk. For risks, the goal is to reduce the probability that a problem will occur or reduce impact on the project if it does occur. For opportunities, the goal is to increase the probability that the opportunity will occur or increase impact on the project if it does occur. 
Project teams use a risk register to document and track risks (Figure 10.1). A risk register should include the following elements: 
· ID: A unique identifier for the risk or opportunity
· Description: A description of the risk or opportunity
· Trigger: the triggering events that indicate the situation described is happening or about to happen
· Likelihood: The relative likelihood (or probability) of the risk or opportunity occurring
· Impact: Severity of the risk or impact to the project if the risk or opportunity occurs
· Response Plan: any potential responses if the risk is triggered
· Owner: the individual who is responsible for monitoring for the trigger event

If the risk is triggered, it should also include:
· Trigger Date: the date the trigger happened
· Actual Response: details on what was done in response to the risk
· Response Date: the date the response was enacted
· Actual Impacts: details on the risk’s effect on the project, including budget, schedule, scope, and quality 
· Resolve Date: the date the risk or opportunity went away or was otherwise resolved

Risks should be assessed as soon as the project team identifies them. Risk assessment involves considering the likelihood and impact of a risk event and estimates how much effort would be required to respond to the risk. Although a team may identify some implausible risks, the decision to develop a response plan relies on the expert judgement of the project manager and the team.
	Test Your Knowledge
	When planning for an outdoor fundraising concert, the event project team may need to make plans for inclement weather. They might even break this down to different levels such as rain versus a thunderstorm and how they would react to each. A fundraiser for a potentially controversial subject may also need to consider the risk of protestors and disruptions, while most weddings likely would not have such situations. 



[bookmark: _Ref124761383][bookmark: _Toc130977042][bookmark: _Toc130979170][bookmark: _Toc133913084]Figure 10.1 Sample Risk Register
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Evaluating the probability and severity of a risk or opportunity is helpful to determine risk responses. Some organizations use a risk assessment matrix (Figure 10.2) to determine how much effort is needed to address a risk. 
[bookmark: _Ref116896302][bookmark: _Toc130977043][bookmark: _Toc130979171][bookmark: _Toc133913085]Figure 10.2 Risk Assessment Matrix
	Risk Assessment Matrix
	Probability (Expected likelihood or frequency)

	
	Frequent: 
Continuous, regular, or inevitable 
	Likely: 
Several or numerous occurrences  
	Occasional:  
Intermittent chance of happening 
	Seldom:  
Infrequently happens 
	Unlikely:  
Could possibly occur but improbable 

	Severity (Impact or consequence)
	A
	B
	C
	D
	E

	Catastrophic: company readiness eliminated, unacceptable loss or damage 
	I
	EH
	EH
	H
	H
	M

	Critical: company ability to operate significantly reduced, severe injury, loss, or damage  
	II
	EH
	H
	H
	M
	L

	Moderate: somewhat reduced ability to operate, minor injury, loss, or damage 
	III
	H
	M
	M
	L
	L

	Negligible: little or no impact on organization, minimal injury, loss, or damage 
	IV
	M
	L
	L
	L
	L

	Legend: EH=Extremely High Risk, H=High Risk, M=Medium Risk, L=Low Risk
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Some organizations may require a plan for response to all risks; for the most part, however, those items falling into the low-risk zone are not usually addressed. The team should assess whether a response is necessary and what the response should be. Risk responses can be categorized in several ways. 
Responses to negative risks (threats) include:
· Mitigate – reduce the likelihood or impact of an event 
· Transfer – shift the risk to another entity, usually at a fee, such as with an insurance policy
· Avoid – decide to take actions that eliminate the possibility of the risk event occurring
· Escalate – agree that a risk response is so great that it falls outside the scope of a project or the authority of the project manager
· Accept – evaluate the risk and decide nothing will be done to mitigate or avoid it. Often, this is how low risk or highly unlikely risks are managed. 
Responses to positive risks (opportunities) include: 
· Exploit – actively look for the chance to take advantage of the situation
· Enhance – either increase the impact of the event or the probability that it will occur
· Share – partner or share the risk with another organization
· Escalate – as with a negative risk, agree that it falls outside the scope of the project to manage or decide upon 
· Accept – take no proactive actions 
To apply some of these, imagine having to take a group of fifteen people across a busy road at an event. You may identify several risks, but perhaps the most obvious is the risk that someone will be struck by a car. The road you are crossing has a history of occasional pedestrian accidents. The outcome of such an accident could be critical (serious injury) or catastrophic. Therefore, you rate the risk as “high.” You can respond to this risk in several ways (Figure 10.3). 
[bookmark: _Ref130980035][bookmark: _Toc133913086]Figure 10.3 Possible Risk Response Options to Crossing a Busy Road
	Response Type
	Example actions to apply the response

	Mitigate
	Take the group to a crossing light to cross, have everyone wearing reflective safety gear, have a crossing guard in place, request a police escort.

	Transfer
	Verify your event insurance includes coverage, purchase additional insurance if necessary and abide by their requirements.

	Avoid
	Change the location of the activity that requires crossing a road to one that does not.

	Escalate
	Forward the information regarding the need to cross the road to the project sponsor or company supervisor.

	Accept
	Take no action and let the people know to cross the road.
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Regardless of the response the project team selects, the project manager must add the activities to the project schedule to enact a response. A good practice is to assign risk response activities to deliverables that would be affected by the risk. If you cannot identify a single deliverable affected by the risk, or the risk has the potential to affect more than one deliverable, then you can add a project management deliverable for “Risk Management Plans” and assign risk monitoring and response activities there. However, this approach increases the risk of not monitoring because team members may not pay attention to project-management deliverables. 
[bookmark: _Toc131512419][bookmark: _Toc131512604][bookmark: _Ref131700116]Quality Management Plan
Planning for quality is part of the initial planning process (see sections 3.5.3, 8.5, and 9.1.2.2). The project manager uses early scope, budget, and schedule estimates to identify processes, services, or products where the expected grade and quality should be specified. Risk analysis is also used to determine which risks could affect quality. 
The quality plan for each project will differ depending on the project’s needs, but some common elements of a quality plan include: 
· Quality Assurance Processes: 
· The project’s approach to quality management
· How the quality requirements will be defined for deliverables and processes 
· Quality Control Procedures:
· Who, when, and how quality will be monitored and controlled
· How defects will be prevented and corrected 
· Quality Definitions 

The purpose of quality assurance is to create confidence that the quality plan and controls are working correctly. This is done by an internal review of the plan, testing, and revisions policies or by an audit of the same items performed by an external group or agency. Time must be allocated to review the original quality plan and compare it to how quality is being ensured during project implementation. Quality control focuses on ensuring that deliverables produced by the project meet quality requirements (section 7.3). 
[bookmark: _Toc120460932][bookmark: _Toc442152236][bookmark: _Toc131512420][bookmark: _Toc131512605]Procurement Management Plan
[bookmark: _Hlk124763037]Procurement management plans document what the project manager may need to contract and how they will engage in contracts with vendors and suppliers. The project manager must start with a plan for the whole project. Before doing anything else, the project team needs to identify all the work that may need to be contracted out for the project. The project manager should plan for any purchases and acquisitions and determine what kinds of contracts make sense. The procurement plan should describe all aspects of the project that will be contracted out. 
The procurement management plan details how the project manager will manage the procurement process. It includes the following information: 
· The types of contracts you plan to use (see section 9.1.2.2) and any metrics that will be used to measure the contractors’ performance 
· The planned delivery dates for contracted work or products 
· The company’s standard contract documents
· The number of vendors or contractors involved and how they will be managed 
· How purchasing may impact the project plan’s constraints and assumptions
· The coordination of purchasing lead times with the project schedule’s development 
· The identification of prequalified sellers (if known) 
[bookmark: _Toc120460933][bookmark: _Toc1573273989][bookmark: _Ref125102114][bookmark: _Toc131512421][bookmark: _Toc131512606]Change Management Plan
Change is a common occurrence on projects. Since projects require integrating many different components, such as human resources, communication, and vendor management, change in one of these components often has a ripple effect throughout the entire project. 
Effective change management addresses the full effect of change and allows the project leader to understand how change impacts the project’s objectives (Figure 10.4). Duration and cost estimates are frequent change factors, for example. Despite best efforts to estimate as accurately as possible, things can and do go wrong. Resource shortages are difficult to anticipate but are expected. In addition, collaboration time (time for input/discussion) can be very challenging to estimate because stakeholders are often busy people with conflicting schedules. When collaboration finally occurs, it may be much later than the project team hoped for, and the schedule change would be largely out of the team’s control. A change like this would require the project manager to trigger the change management process documented in the project management plan.
[bookmark: _Ref124763575][bookmark: _Toc130977045][bookmark: _Toc130979173][bookmark: _Toc133913087]Figure 10.4 A Simple Change Control Process
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Documented change management plans enable effective decision-making with project sponsors on thresholds, approval requirements, and communication preferences. If a change will alter the project’s duration, budget, scope, and/or quality, most project sponsors will want to ensure that approval to proceed is obtained before the change is made. 
The development approach (see Chapter 3) selected for a given project also has a significant impact on how change is managed. Change is more difficult when predictive approaches are used because it is often not expected or considered when commitments have already been made. When the predictive development approach is used, the change process is initiated with a change request. This document identifies what the change is about, its impact on the project, the organizational value, and what would be required to implement it. Not all changes are approved, as they may not provide enough organizational value, be affordable, or be feasible from a scheduling perspective. If the change is approved, it is sent back to the project team for implementation.
However, change is expected when an adaptive approach is followed. When using the predictive development approach, the project team needs to discuss change management processes with the project sponsor during the planning phase. This approach is often unnecessary when an adaptive methodology is being used because the product owner is involved in the planning of every iteration. In fact, the product owner decides the scope of each iteration while trying to maximize organizational value and adhere to scheduling and budget constraints. 
[bookmark: _Toc120460934][bookmark: _Toc1122791284][bookmark: _Toc131512422][bookmark: _Toc131512607]Scope, Schedule, and Budget Baselines
The project management plan also contains baselines for the project scope, schedule, and budget. These baselines define the project’s starting point and is used by the project manager to track progress. Project scope, schedule, and budget may be updated through the change control process as the project continues into the production phase, but the original baselines will be kept as a reminder of the initial project plan.
	Deeper Dive
	You may have heard the term project plan more than you have heard of a project management plan. The two terms sound similar but are quite different. A project plan is often used to refer to the project schedule. As we know, the project schedule is only one component of the project management plan. 
We have discussed the components of a project management plan in this chapter, so you now know that this document has many pieces of information for the project manager to organize and then follow during project execution. 
1. Conduct an internet search for “project management plan” and identify three examples or templates. 
2. Compare the three examples. How are they different? How are they the same? Do any of the examples only focus on the project schedule? 
3. Why do you think a project management plan is a better choice to manage a project than a project plan?



[bookmark: _Toc117754400][bookmark: _Toc120460935][bookmark: _Toc448717654][bookmark: _Toc131512423][bookmark: _Toc131512608][bookmark: _Toc133912990]Moving From Planning to Producing
[bookmark: _Hlk124767078]Once the project manager thoroughly documents the project management plan with its subsidiary management plans, stakeholders and functional managers review and approve the plan. The review process ensures they have read the schedule, understand the dates, understand the resource commitments, are aware of the budget, and will cooperate. The project manager also needs to confirm with functional managers that resources will be available as outlined in the schedule. The project should not move into deliverables production until the project manager receives approval and commitment for the resource assignments outlined in the project management plan. Once the project management plan is approved, it will become the management guidebook for the remainder of the project. The project manager will monitor progress and task completion against the schedule baseline to determine if the project is on course as planned. The project manager will also monitor expenditures against the budget baseline to determine if the project is on or over budget. 
[bookmark: _Toc118025956][bookmark: _Toc120460936][bookmark: _Ref120461074][bookmark: _Toc31396648][bookmark: _Toc130977046][bookmark: _Toc131512424][bookmark: _Toc131512609][bookmark: _Toc133912991]Managing and Measuring Project Work
Once a project has been approved to move into the execution, or production, phase, the project manager puts the documented plans into motion, and the team begins performing the work. During this stage, the project manager is responsible for maintaining control and communicating with stakeholders as needed. The project manager monitors progress, records variances from the original plan, and makes appropriate adjustments as necessary. 
During this phase, team members complete the tasks, and progress information is reported through regular team meetings. The project manager uses this information to maintain control over direction by comparing progress reports with the baseline schedule and budget to measure activity performance and take corrective action as needed. 
The first course of action should always be to return the project to the original plan. If that cannot happen, the team should record variations from the original plan and record and publish modifications. Throughout this step, project sponsors and other key stakeholders should be kept informed of the project's status according to the agreed-on frequency and format of communication. The plan should be updated and published regularly. Status reports should always emphasize the anticipated endpoint in terms of cost, schedule, and quality of deliverables. Each project deliverable should be reviewed for quality and measured against the acceptance criteria. After this phase, and once all deliverables have been produced to the customer's satisfaction, the project is ready for closure, which will be discussed in Chapter 14.
[bookmark: _Toc118025957][bookmark: _Toc120460937][bookmark: _Toc585957653]Chapter Learning Objectives
· Understand the project manager’s role during the project production phase.
· Explore appropriate methods to monitor and control changes to project scope, schedule, budget, and other factors.
· Determine how to follow and execute planned strategies or frameworks during the project production phase.
· Identify appropriate quality assurance and control processes to ensure the quality of project deliverables.
[bookmark: _Toc118025961][bookmark: _Toc120460940][bookmark: _Toc992598205][bookmark: _Toc131512425][bookmark: _Toc131512610][bookmark: _Toc133912992]Managing Changes to Scope, Schedule, and Budget
When you find a problem, you can't just make a change to the project. First, you must identify possible changes and evaluate how the proposed change affects the triple constraint (time, cost, scope) and project quality. You will then have to figure out if the change is worth making. If so, you will implement the change control processes you documented in the project management plan (Figure 11.1).
[bookmark: _Ref125101369][bookmark: _Toc130977047][bookmark: _Toc130979174][bookmark: _Toc133913088]Figure 11.1 Using a Simple Change Control Process
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Change control allows project managers and teams to make changes in an organized way. Any time you need to make a change to your plan, you must start with a change request, which is a document that the person making the request must complete. Any change to your project must be documented so you can figure out what needs to be done, by when and by whom, and what the effects will be. The project manager documents information about all proposed changes in a project change log (Figure 11.2).
[bookmark: _Ref125101335][bookmark: _Toc130977048][bookmark: _Toc130979175][bookmark: _Toc133913089]Figure 11.2 Example Change Log
	ID
	Change Description
	Owner (BA)
	Date Identified
	Impact Assessment
	Action (with Date)

	1
	Add ability to attach and download documents to job website
	Fred
	9/3/2022
	Increases project scope but will not affect schedule or budget
	Approved by Sponsor 9/21/2022; added to requirements register 9/22/2022

	2
	Change company codes to add additional code for upcoming purchase of new office location
	Claire
	9/30/2022
	Does not increase scope, but will delay availability of codes report by 2 days for testing
	On hold until release 2 (10/15/2022)
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Project leaders must constantly examine what has changed or should change to successfully achieve project objectives. When the need for change is discovered, it is essential that the team assess the change’s impact, and appropriate team communication must occur quickly. In addition, the project team must understand priorities and trade-offs regarding a change. These priorities will impact how and when change is introduced. 
For instance, on projects where the timeline is the most important constraint, project teams will attempt to protect the schedule by making trade-offs with the budget, scope, and/or quality. The team must conduct an impact assessment before acting. The assessment may lead to recommendations provided to the project sponsor (and appropriate designates) for decisions to be made with stakeholder involvement. Since the production phase uses the most time and resources, costs are usually the highest during this phase, so care must be taken when deciding to make changes. 
Once the change request is documented, it is submitted to a change control board. A change control board consists of a group of people who review changes for approval. Not every change control system has a board, but many do. The change request could also be submitted to the project sponsor or management for review and approval. Putting the recommended changes through change control will help you evaluate the impact and update all necessary documents. The project manager sends only approved changes to the project team for implementation. 
[bookmark: _Toc118025962][bookmark: _Toc120460941][bookmark: _Toc92951910][bookmark: _Toc131512426][bookmark: _Toc131512611][bookmark: _Toc133912993]Managing Project Resources
Project managers are also responsible for monitoring the availability and effectiveness of non-labor resources. Several instances may arise that can negatively affect a project, such as faulty or ineffective equipment needing to be replaced, or new equipment and technology may be required. These changes may lead to additional work in procurement management. 
[bookmark: _Toc118025963][bookmark: _Toc120460942][bookmark: _Toc588458519][bookmark: _Toc131512427][bookmark: _Toc131512612][bookmark: _Toc133912994]Managing Stakeholder Expectations
Generally, project managers cannot control stakeholders. However, they can significantly influence stakeholder engagement levels. During the planning phase, a stakeholder register was created, which now provides an effective starting place for determining how to engage stakeholders while working on project outcomes. In this stage, the project manager focuses on keeping high interest, high power/influence stakeholders informed of the project's progress (see section 6.2.2). 
Now, during the production phase, the project team continues to look for new stakeholders and monitors the engagement level of existing stakeholders. Engagement techniques, such as those discussed in section 6.2.2, will vary from one organization to another as their respective cultural norms and values influence how individuals work together. 
Whatever methods the team uses to engage stakeholders, they must keep stakeholders informed of the project's progress and follow suitable approaches for meaningfully involving stakeholders throughout the project lifecycle. A project leader's interpersonal skills are critical in stakeholder management. Some stakeholders may become unresponsive to the team's requests. When this occurs, the project leader's relationship-building skills will be tested as they attempt to understand the stakeholder's actions. Conflict resolution skills, as mentioned in section 1.4.3.8, are vital because stakeholders are likely to have differing priorities. Successfully navigating these conflicts can be the difference between project success and failure.
[bookmark: _Toc118025964][bookmark: _Toc120460943][bookmark: _Toc1195302555][bookmark: _Toc131512428][bookmark: _Toc131512613][bookmark: _Toc133912995]Implementing Risk Responses
Monitoring and controlling risks involve implementing the risk management plan identified during the planning phase (section 10.1.4). A key aspect of this plan is the risk register, which helps the team track project risks, triggers (early warning signs), and risk responses. Project teams may implement risk responses in any phase if documentation is kept up to date. 
Many project teams establish contingency plans and funds to account for risks that cannot be anticipated (section 9.1.3). When these unanticipated risks materialize, the team will determine if the contingency plans and funds will adequately address these risks and, if so, implement them. The project team must identify workarounds if contingency plans or funds do not suffice. Contingency plans and workarounds are then monitored to determine if they are effective. Additional corrective action may be required, which will mean enacting the change control process documented in the project management plan (section 10.1.7).
[bookmark: _Ref122345403][bookmark: _Toc131512429][bookmark: _Toc131512614][bookmark: _Toc133912996]Conflict Management and Negotiation
As discussed in section 1.4.3.8, conflict management and negotiation are essential power skills for project managers. Proactive conflict management requires the project manager to continuously monitor stress levels in the team to anticipate the likelihood of rising conflict. Monitoring resource utilization levels in the project schedule and staying connected to team members are critical activities that the project leader must perform. There are several approaches to managing conflict, with different responses recommended based on conflict characteristics and relationship quality between individuals engaged in a conflict.
The Thomas and Kilmann model[endnoteRef:21] identifies six approaches to facilitating agreement between parties in conflict (Figure 11.3).  [21:  Schaubhut, N. A. (2007). Thomas-Kilmann conflict mode instrument. CPP Research Department.] 

[bookmark: _Ref132185278][bookmark: _Toc130977049][bookmark: _Toc130979176][bookmark: _Toc133913090]Figure 11.3 Thomas & Kilmann Conflict Model for Getting Agreement
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Whetten and Cameron developed a response-to-conflict model that balances the issue’s importance against relationship importance (Figure 11.4, Figure 11.5).[endnoteRef:22] The model presents five responses to conflict: avoiding, forcing, collaborating, compromising, and accommodating.  [22:  Whetten, D. A., & Cameron, K. (2020). Developing Management Skills (10th ed.). Pearson.] 

[bookmark: _Ref132185247][bookmark: _Toc130977050][bookmark: _Toc130979177][bookmark: _Toc133913091]Figure 11.4 Approaches to Resolving Conflict Based on Cooperation and Assertion[endnoteRef:23] [23:  Adapted from Ruble and Thomas, 1976, and Whetten and Cameron, 1984.] 
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[bookmark: _Ref132185256][bookmark: _Toc130977053][bookmark: _Toc130979178][bookmark: _Toc133913092]Figure 11.5 Conflict Resolution Responses
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Each of these approaches can be effective and useful depending on the situation. The chosen response depends on two factors: the level of assertiveness and level of cooperation between the parties in conflict. Project managers will use each conflict resolution approach depending on the project manager’s assessment of the situation. 
Collaboration involves developing a solution that fully satisfies both parties but requires a high level of trust between the people involved, and plenty of time to develop the outcome. This strategy requires high levels of cooperation and assertiveness to push toward a "win-win" solution. This is the ideal response to conflict on projects, and the project manager should always have collaboration as the goal. However, due to time constraints and authority levels, project managers may need to consider one of the other approaches. 
Compromise involves developing a solution that partially satisfies both parties and requires participants to be willing to give up concessions to resolve the conflict. This approach results in partial wins for both parties, and while results may be less than satisfactory, resolution allows the project to move forward.
Accommodating is a response that requires one party to allow concessions to maintain harmony and goodwill. This response typically arises when the two parties have unequal power, such as a disagreement between the project sponsor and a project team member. In this case, the project team member may have to concede their position to resolve the conflict. 
Forcing, on the other hand, occurs when there is not enough time to collaborate or problem-solve, and an urgent response is required. This type of conflict resolution may be necessary when critical decisions need to be made or a quick response is required. Project managers may need to force an end to conflict within the team if there is not enough time to work out an agreeable resolution. Project managers should not rely on forcing to resolve conflict, because doing so repeatedly will erode the trust the team has in their leadership and support.
Avoiding, or withdrawing, is another option when encountering conflict. This approach occurs when no one engages in the conflict, and the conflict does not get resolved. While this is technically a response, it is not encouraged, because avoiding conflict may lead to increasing problems within the team or with stakeholders. Ignoring problems early in a project often leads to bigger, more expensive problems later on.
Most project managers have a default approach that has emerged over time and is comfortable. For example, some project managers find that leveraging power is the easiest and quickest way to resolve problems. “Do it because I said so” is the mantra for project managers who use forcing as the default approach to resolve conflict. Some project managers find accommodating the client to be the most effective approach when dealing with conflict. The effectiveness of a conflict resolution approach will depend on the situation. The forcing approach often succeeds when a quick resolution is needed, and investment in a decision by the parties involved is low.
	Test Your Knowledge
	In the two scenarios below, identify the most appropriate approach to conflict and explain how you would resolve the situation.
Example 1: Two senior managers want the same corner office with a window, and one is your friend.
Example 2: Your client adamantly rejected a request for a change order because she thought the change should have been foreseen by the project team and incorporated into the original scope of work. 



Project managers often seek a compromise as a method for resolving conflicts. With compromise, both sides must give up some portion of what they are looking for to push towards project completion. Because this process requires all parties to give up some portion of their position without collaborating on a mutually beneficial solution, it is often described as a lose-lose scenario in project management terms. 
Collaboration is one approach that increases the likelihood of a mutually acceptable solution for the project. To resolve conflict collaboratively, a project manager should evaluate the situation, develop a shared understanding of the problem, develop alternative solutions, and work with involved parties to select a solution. 
Evaluating the situation typically includes gathering data. In the example of a change order conflict, gathering data would include a review of the original scope of work and possibly people’s understandings, which might go beyond the written scope. 
The second step in developing a resolution to conflict is to restate, paraphrase, and reframe the problem to develop a shared understanding. In our example, the common understanding may explore the change management process and determine that the current process may not achieve the client’s goal for minimizing project changes. This phase is often the most difficult and may take time and energy to develop a shared understanding of the problem. 
After the problem has been restated and agreed on, alternative approaches are developed. Identifying alternatives is a creative process that often means developing a new approach or changing the project plan. The result is a resolution to the conflict that is mutually agreeable to all team members. If all team members believe every effort was made to find a solution that achieved the project charter and met as many of the team members’ goals as possible, there will be a more significant commitment to the agreed-on solution.
This is not to say that collaboration is always the best way to achieve conflict resolution. In times of great uncertainty and rapid change, direct and decisive action may be more effective at achieving certainty and the ability to move forward rather than collaboration and problem solving. 
[bookmark: _Toc131512430][bookmark: _Toc131512615][bookmark: _Toc133912997]Ensuring and Controlling Quality
From the quality management plan included in the project management plan (section 10.1.5), you know your guidelines for managing project quality. Strategies for monitoring project quality and the reasons for all the steps taken are included in the plan. Everyone on the team must understand the rationale behind the metrics used to judge project success or failure.
During the project’s execution phase, the team evaluates what has been produced by the project to determine if quality is within the specified limits and analyzes causes of variation. These activities are called quality control. This evaluation is often done by a separate quality control group, and project managers need to know a few key terms to understand their reports. Because several of these terms are similar, it is valuable to know the distinction between them. The quality plan specifies the control limits of the product or process, which are the minimum and maximum permissible values for measurements. The range between those limits is the tolerance. Tolerances are often written as a number, plus or minus the tolerance. The plus and minus signs are written together, ±.
Tools are selected that can measure the samples closely enough to determine if the measurements are within control limits and if they are showing a trend. Each measurement tool has its own tolerances. The choice of tolerance directly affects the cost of quality (COQ). In general, it costs more to produce and measure products that have small tolerances. The costs associated with making products with small tolerances for variation can be very high and not proportional to the gains. For example, suppose the cost of evaluating each screen while it is created in an online tutorial is greater than delivering the product and fixing any issues after the fact. In that case, the cost of quality may be too high, and the instructional designer will tolerate more defects in the design.
Check sheets, histograms, and Pareto charts are used to display quality problems. When a quality-control issue occurs, a project manager must choose which problem to address first. One way to prioritize quality problems is to determine which ones occur most frequently. The data can be collected using a check sheet, which is a basic form on which the user can check in the appropriate box each time a problem occurs. The data collection process can also be automated by using the appropriate technology (Figure 11.6). 
[bookmark: _Ref125105122][bookmark: _Toc130977054][bookmark: _Toc130979179][bookmark: _Toc133913093]Figure 11.6 Sample Quality Check Sheet
[image: A sample of a quality check sheet. The title of sheet is Motor Assembly Check Sheet. It includes the name of the data recorder, the location, and data collection dates. Below this information is a spreadsheet which includes header columns labeled from left "defect types/ event occurrence" then Sunday through Saturday, each day in their own header column. To the right of the days is a Total column. The rows under header column "defect types/event occurrence" include various entries including "supplied parts rusted", "misaligned weld", and other instances that may occur in the industry this spreadsheet is created for. Under the Days header columns are tallies for each instance of the different defect types/event occurrences. Totals for each type of defect types/event occurrences appear in the total column at the left. A Total row for each day is at the bottom of the spreadsheet to denote total defect types/event occurrences for each day.]
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Once the data are collected, they can be analyzed by creating a type of frequency distribution chart called a histogram. A histogram is a column chart where the widths of the columns fill the available space on the x-axis and are proportional to the category values displayed on that axis, while the height of the columns is proportional to the frequency of occurrences (Figure 11.7). Most histograms use one width of a column to represent a category, while the vertical axis represents the frequency of occurrences. 
[bookmark: _Ref125105304][bookmark: _Toc130977055][bookmark: _Toc130979180][bookmark: _Toc133913094]Figure 11.7 Sample Histogram
[image: A histogram: a column chart where the widths of the columns fill the available space on the x-axis and are proportional to the category values displayed on that axis, while the height of the columns is proportional to the frequency of occurrences.]
Source: Original Work
Attribution: Corey Parson, adapted from image created by Wikimedia Commons user “Dvidby0”
License: CC BY-SA 4.0

A variation on the histogram is a frequency distribution chart invented by economist Vilfredo Pareto and is known as a Pareto chart, in which the columns are arranged in decreasing order with the most common on the left and a line added that shows the cumulative total (Figure 11.8). The combination of columns and a line allows the user to tell which problems are most frequent and what fraction of the total they represent.  
[bookmark: _Ref125105286][bookmark: _Toc130977056][bookmark: _Toc130979181][bookmark: _Toc133913095]Figure 11.8 Sample Pareto Chart
[image: A Pareto chart in which the columns are arranged in decreasing order with the most common on the left and a line added that shows the cumulative total.]
Source: Wikimedia Commons
Attribution: User “Metacomet”
License: Public Domain

	Test Your Knowledge
	Analyzing Quality Processes in Safety Training 

A technical college responsible for training employees in safe plant practices evaluates its instructor selection process at the end of training to see if it had the best criteria for selection. For example, it required the instructors to have master's degrees in manufacturing to qualify as college instructors. The college used a student exit survey to ask what they thought would improve instruction for future classes on this topic. 
Some students felt it would be important to require that instructors have more years of training experience, while others recommended that instructors seek certification at a training center. The college considered these suggestions and decided to retain its requirement of a master's degree but add a requirement that instructors be certified in plant safety.



[bookmark: _Toc118025967][bookmark: _Toc120460946][bookmark: _Toc1863899336][bookmark: _Toc131512431][bookmark: _Toc131512616][bookmark: _Toc133912998]Managing Project Learning and Knowledge
It may be evident at this point how much information a project manager produces and interacts with during a project. In every stage of a project, knowledge is shared while information is collected and communicated. A best practice of project management is to ensure that project knowledge is organized and made available to the current and future teams working on similar projects.  
Project learning includes the active and passive acquisition of new knowledge and skills through working on a project. 
Project knowledge management is a process that includes all activities related to creating, storing, sharing, and reusing information about the project. This includes capturing both explicit and implicit knowledge. Explicit knowledge includes the information visibly shared within the team, while implicit, or tacit, knowledge includes personal beliefs, experiences, and know-how all team members hold but is not easily sharable.  
	Deeper Dive
	Review the following resources to learn more about project knowledge management.
· Gasik, S. (2011). A model of project knowledge management. Project Management Journal, 42(3), 23-44. https://journals.sagepub.com/doi/pdf/10.1002/pmj.20239 
· Hanisch, B., Lindner, F., Müller, A., & Wald, A. (2008). Project knowledge management: status quo, organizational design, and success factors. Paper presented at PMI® Research Conference: Defining the Future of Project Management, Warsaw, Poland. Newtown Square, PA: Project Management Institute. Available at https://www.pmi.org/learning/library/project-knowledge-management-life-cycle-7137


[bookmark: _Toc428795438][bookmark: _Ref124336258][bookmark: _Ref124337778][bookmark: _Toc118025968][bookmark: _Toc120460954][bookmark: _Ref120461083]
[bookmark: _Ref125978106][bookmark: _Toc130977057][bookmark: _Toc131512432][bookmark: _Toc131512617][bookmark: _Toc133912999]Working with Project Teams
The project manager is involved in a project throughout its life cycle, from the early stages of identification through planning to the end of the project where the deliverables are handed off to the appropriate stakeholders. Being a project manager can be extremely rewarding but comes with challenges. A project manager may have responsibility for a project’s success but often does not have full authority over the resources required to complete the project successfully. This lack of authority is one reason why having excellent interpersonal skills is vital for project managers; they may have to negotiate for resources from upper management or functional managers within the organization. 
Being a great communicator and working well with various personalities are key skills for a project manager (skills that can be developed and improved by anyone) but so are leadership and team-development skills. A project manager will use these skills with all project stakeholders, including the team. One of a project manager’s primary responsibilities is to motivate and strengthen the project team. This chapter focuses on the project manager’s role as a team leader.
[bookmark: _Toc65649681]Chapter Learning Objectives
· Understand the skills project managers need to effectively lead project teams.
· Demonstrate awareness of how power, influence, and project politics may negatively affect a team’s effectiveness and identify appropriate strategies to minimize adverse effects.
· Identify important aspects of shared team leadership and how to build influence without authority.
· Explain the team formation process and how project managers can develop high-performing project teams.
[bookmark: _Ref122344528][bookmark: _Toc876655276][bookmark: _Toc131512433][bookmark: _Toc131512618][bookmark: _Toc133913000]Leading Project Teams
In Chapter 1, we discussed “power skills for project managers” and identified nine essential interpersonal skills a successful project manager should have. Since then, we have discussed how projects are identified, planned, and monitored, briefly mentioning the numerous interactions between the project manager and team. In this section, we will focus on the leadership and interpersonal skills a project manager needs to successfully develop high-performing teams through all project stages.
[bookmark: _Toc131512434][bookmark: _Toc131512619][bookmark: _Toc693455697]Project Team Challenges 
While a team is producing the project deliverables during the production phase, project managers facilitate the team’s work to produce these deliverables. The project manager also keeps track of team performance. 
Regarding the team, efficient project leaders are continuously assessing team members and individual and team performance. Effective coaching and mentoring skills are essential and can differentiate between project success and failure. In addition, a project leader must sometimes make the difficult decision to replace team members when they cannot perform as expected or the ensuing conflicts cannot be resolved. 
Lastly, many projects require people with different skills at different times. Project leaders should actively monitor when these skills will be required and ensure people join or transition off the project at the appropriate times.
The project team and key stakeholders must perceive a project manager as credible. A successful project manager can solve problems and demonstrate a high tolerance for ambiguity. The environment changes frequently on projects, and project managers must adapt their leadership approach for each situation. Successful project managers must also have good communication skills. Here are some difficulties you may encounter in dealing with team members: 
· Conflicting priorities: because project team members are borrowed and don't report to you, their priorities may be elsewhere. 
· Difficulty meeting deadlines: they may juggle many projects within their full-time job and have difficulty meeting deadlines. 
· Personality conflicts: differences in social style or values may cause these, or may result from bad experiences when people worked together in the past. 

Managing project teams require interpersonal skills. Here are some suggestions that can help: 
· Involve team members in project planning.
· Arrange to meet privately and informally with each team member at several points in the project, perhaps for lunch or coffee. 
· Be available to hear team members' concerns at any time. 
· Encourage team members to pitch in and help others when needed. 
· Complete a project performance review for team members.

A skilled project manager can avoid many common project problems, such as communication breakdowns, uncommitted team members, or role confusion within the team. Each of these challenges can be resolved by improving communication, team-building, and organizational skills.   
A good project manager is also a good leader and can support the team in building interpersonal and team skills. In the following sections, we will explore the project manager’s role as team leader, common leadership styles and how to adjust them, and the concept of shared team leadership. 
	Deeper Dive
	Are you ready to lead project teams? Take the online assessment at the link below to find areas you can strengthen before your next big project. 
· Psychtests AIM Inc. (n.d.) Leadership Skills Test. Retrieved September 16, 2022, from https://testyourself.psychtests.com/testid/2152 
To see how your skills stack up against others, read the article here: 
· Psychtest AIM Inc.. (2011) The Ultimate Leaders: PsychTests Releases Study on Leadership Qualities That Differentiate the Best from the Rest. Retrieved September 16, 2022, from https://archprofile.com/corporate/tools/article?tip=21



[bookmark: _Toc1253780025][bookmark: _Toc131512435][bookmark: _Toc131512620]The Project Manager as Team Leader
As a team leader, the project manager engages in one or more leadership styles when interacting with the project team. Leadership style is a function of both the leader’s personal characteristics and the environment in which leadership occurs, a topic that many researchers have attempted to understand. Researchers on leadership describe leadership styles based on several factors, including:
· Approach to decision-making (autocratic or democratic),[endnoteRef:24]  [24:  Tannenbaum, R., & Schmidt, W. H. (2009). How to choose a leadership pattern. Harvard Business Review Press. ] 

· Strategic orientation (pathfinders (visionaries), problem solvers (analytical), or implementers (team oriented)),[endnoteRef:25] and  [25:  Leavitt, H. J. (1987). Corporate pathfinders: Building vision and values into organizations. Penguin Group USA. ] 

· Focus (transactional (focused on actions and decisions) or transformational (focused on the long-term needs of the group and organization)).[endnoteRef:26]  [26:  Burns, J. M. (1978). Leadership. New York: Harper & Row.] 


Fred Fiedler introduced the contingency theory, which is the ability of leaders to adapt their leadership approach to the environment.[endnoteRef:27] However, regardless of the working environment, most leaders have a dominant leadership style that is most comfortable for them.  [27:  Fiedler, F. E. (1964). A contingency model of leadership effectiveness. In Advances in experimental social psychology (Vol. 1, pp. 149-190). Elsevier.] 

A leadership style reflects personal characteristics and life experiences. Although a project manager’s leadership style may be predominantly a pathfinder (using Leavitt’s taxonomy), most project managers become problem solvers or implementers when they perceive the need for these leadership approaches. A leadership approach incorporates the dominant leadership style and Fiedler’s contingency focus on adapting to the project environment. No leadership approach is specifically appropriate for managing all projects. Due to the unique circumstances inherent in each project, the leadership approach and management skills required to be successful vary depending on project complexity. However, research that studied project management leadership traits concluded that good communication skills and the ability to build harmonious relationships and motivate others are essential.[endnoteRef:28]  [28:  Shi, Q., & Chen, J. (2006). The human side of project management: leadership skills. ] 

In the late 1960s, Douglas McGregor put forth two models to explain how managers view their employees’ and team members’ motivation towards work, Theory X and Theory Y. These theories describe two very diﬀerent viewpoints on how employees act and how they are motivated. Project managers who align with Theory X think that employees generally try to avoid work when they can, don’t take responsibility for getting work done, and may be incompetent or incapable of performing quality work. These project managers will try to micromanage employees. Unfortunately, this style of leadership often leads to a self-fulﬁlling prophecy, whereby employees become unmotivated because they are not trusted.
Project Managers aligned with Theory Y believe that team members put forth their best eﬀorts without being closely managed, ask questions without prompting, and desire to meet their goals and take responsibility for their work. These project managers will trust their team and not micromanage. 
In general, a project manager with a Theory Y mindset will be able to establish trust with team members and lead them from formation to become a high-performing team. 
	Deeper Dive
	Stephen Covey has written an excellent book titled The Speed of Trust. In his book, he talks about how easy it is to get work done with a colleague or partner you trust and how diﬃcult it can be to work with someone you don’t trust. If someone on the team cannot be trusted, the project manager must get rid of them quickly. Project managers who can build trust between team members early in the process will have a team that can work well together when challenges arise. Learn more at the Franklin Covey website. 
· Franklin Covey. (2022) The Speed of Trust. Retrieved September 16, 2022, from https://www.speedoftrust.com/



[bookmark: _Toc131512436][bookmark: _Toc131512621][bookmark: _Toc1509290898]Adjusting Leadership Styles 
Beyond this broad set of leadership skills, a successful leadership approach will depend on project characteristics. For example, a transactional project manager with a strong autocratic leadership approach may be very successful on a small software development project or construction project where tasks are clear, roles are well understood, and the project environment is cohesive. This same project manager is less likely to be successful on a larger, more complex project with a diverse team and complicated work processes. 
Matching the appropriate leadership style and approach to a project’s needs is critical to success. Even experienced project managers are less likely to be successful if their leadership approach does not support the project’s unique nature. Each project phase may also require a different leadership approach. During the project’s start-up phase, when new team members are first assigned to the project, the team may require a command-and-control leadership approach. Later, as the project moves into the conceptual phase, creativity becomes essential, and management takes on a more transformational leadership approach. 
	Deeper Dive
	What is your leadership style? Learn about different styles of leadership and your leadership style by completing the survey at Leadership IQ.
· Murphy, Mark. (2022) Leadership Styles Quiz- Which Of These Styles Do You Use?. Retrieved September 17, 2022, from https://www.leadershipiq.com/blogs/leadershipiq/36533569-quiz-whats-your-leadership-style



Most experienced project managers can adjust their leadership approach to the needs of the project phase. Occasionally, on large and complex projects, some companies will bring in different managers for various phases. Changing project managers may bring the right level of experience and appropriate leadership approach, but it is also disruptive. Senior management must balance the best leadership approach with the cost of disrupting established relationships. 
[bookmark: _Toc711384285][bookmark: _Toc131512437][bookmark: _Toc131512622]Shared Team Leadership
One way to balance a larger project’s unique needs is to share leadership duties and responsibilities between team members. Shared team leadership, where individuals share leadership responsibilities at various points in the team’s life, maximizes shared knowledge and expertise.[endnoteRef:29] Since everyone on the team has responsibility for leading certain work aspects, they can use their expertise to lead most effectively in specific areas.  [29:  Kogler Hill, Susan E. "Team Leadership." Chap. 11 In Leadership: Theory and Practice, edited by Peter Guy Northouse, 241-70. Thousand Oaks: Sage Publications, 2010.] 

For example, on a large project a primary manager may lead one project phase while one or two project associates assist with administrative duties and reports during another phase. Then, as a new phase begins, the responsibility for leadership would shift to an associate who then becomes the primary project manager. 
	Test Your Knowledge
	Shared Leadership on a Construction Project
Let’s say a team of project managers is overseeing the construction of a new hospital, which is a major construction project. During the initial phases of construction, the team member with extensive experience in foundational work and overcoming environmental factor issues may be the primary PM, while two other associates assist with reports and other necessary duties. 
However, once the construction team has completed the outer shell of the building and closed off the exterior with a roof, walls, and any glass or other materials, the project enters a new phase. This process is sometimes called “achieving envelope” as the building interior is now sealed off from the elements. The project leadership may then shift responsibility to one of the associates who is far more familiar with interior infrastructure, like heating, plumbing, and electrical, and the unique regulations for healthcare facilities such as redundant power, medical gas lines, air filtration, and air pressure requirements. 


[bookmark: _Ref122344462][bookmark: _Toc228765607][bookmark: _Toc131512438][bookmark: _Toc131512623][bookmark: _Toc133913001]Leading Without Authority
Even though a project manager is responsible for managing a project and ensuring the project completes within stated constraints, the organizational structure and culture affect how much authority, a type of power, a project manager may hold (section 2.2). Managing projects without power can be complex, so it’s essential to know the various types of power and influence that a project manager may need to rely on in absence of formal authority. Authority, in this sense, is the right to exercise power. 
[bookmark: _Toc131512439][bookmark: _Toc131512624][bookmark: _Toc2064819526]Power 
Power is the ability to influence the behavior of others to get what you want.[endnoteRef:30] Having power and using power are two different things. For example, imagine a manager who has the power to reward or punish employees. When making a request, the manager will probably be obeyed even if the manager does not actually reward employees. The fact that the manager can give rewards and punishments will be enough for employees to follow the request. Giving rewards is one source of power. Researchers identified five additional sources of power: legitimate, reward, coercive, expert, information, and referent.[endnoteRef:31] You might earn power from one source or all six depending on the situation. Let us look at each of these in turn. [30:  Salancik, G. R., & Pfeffer, J. (1989). Who gets power and how they hold on to it: A strategic-contingency model of power. Readings in managerial psychology, 346.]  [31:  French, J. P. R., Jr., & Raven, B. (1960). The bases of social power. In D. Cartwright & A. Zander (Eds.), Group dynamics (pp. 607–623). New York: Harper and Row.] 

[bookmark: _Toc130977058][bookmark: _Toc130979182][bookmark: _Toc133913096]Figure 12.1 Types of Power Available to Project Managers

Source: Original Work
Attribution: Juanita Woods
License: CC BY-NC-SA 4.0

Legitimate power is power that comes from one’s organizational role or position. For example, a boss can assign projects, a police officer can arrest a citizen, and a teacher assigns grades. Others comply with the requests these individuals make because they accept the legitimacy of their positions, whether or not they like or agree with the request. A project manager may receive legitimate power, or authority, over a group of people or set of processes by organizational leaders. 
Reward power is the ability to grant a reward, such as an increase in pay, a perk, or an attractive job assignment. Reward power tends to accompany legitimate power and is highest when the reward is scarce. Anyone can wield reward power, however, in the form of public praise or giving someone something in exchange for their compliance. If a project manager has access to discretionary funds to reward project team members, then that project manager may have reward power.
In contrast, coercive power is the ability to take something away or punish someone for noncompliance. Coercive power often works through fear or discomfort, and it forces people to do something that ordinarily they would not choose to do. The most extreme example of coercion is government dictators threatening physical harm for non-compliance. Parents may also use coercion, such as grounding their child as punishment for noncompliance. Project managers may use coercive power when team members are not performing to expectations, but this type of power must be used judiciously because threatening team members or taking away benefits can backfire and cause the team to lose respect.
Expert power comes from knowledge and skill. A project manager may have expert power from his ability to know what customers want—even before they can articulate it. Others with expert power in an organization include long-time employees, such as a steelworker who, through experience, knows the temperature combinations and length of time to get the best yields. Other team members can also hold expert power if they hold expertise that is valuable to the team’s objectives.
Information power is similar to expert power but differs in its source. Experts tend to have a vast amount of knowledge or skill, whereas information power is distinguished by access to specific information. For example, knowing price information gives a person information power during negotiations. Within organizations, a person’s social network can either isolate them from information power or serve to create it. 
One thing to be aware of is the potential for some members of an organization to hold vital information to themselves to increase their perceived or actual power. A project manager may need to identify these individuals and develop an approach to accessing the information the individual is keeping from others, especially when that information is critical to a project’s success. Sometimes, the project manager might need to work directly with that individual to achieve information requirements, while at other times the project manager will need to carefully find other conduits for information within the organization. Stakeholder analysis can be an effective tool in identifying where these potential obstacles may occur. 
Referent power stems from personal characteristics, such as the degree to which we like, respect, and want to be like a given leader. Referent power is often called charisma, which is the ability to attract others, win their admiration, and hold them spellbound. People with dynamic personalities may also hold referent power just because of how they behave around others.
Which power is best for a project manager? It depends. Legitimate power is formal power given to a project manager by the organization, but not all project managers are so lucky. Often, project managers need to rely on expert or referent power to motivate a team to work with them and follow their lead. Reward power can be helpful, but only to a point, and many project managers may not have access to rewards that team members find valuable. Coercive power should be used least often and only to correct unacceptable team behaviors that disrupt effectiveness.
	Deeper Dive
	How do project managers lead projects without legitimate or formal power? 
· Gemmill, G. R. & Thamhain, H. J. (1974). The effectiveness of different power styles of project managers in gaining project support. Project Management Quarterly, 5(1), 21–28. https://www.pmi.org/learning/library/power-styles-project-managers-support-1970 


[bookmark: _Toc1251460275][bookmark: _Toc131512440][bookmark: _Toc131512625] Influence
When possible, we tend to rely on power to achieve goals. Indeed, starting at infancy, we all try to get others to do what we want. We learn early what works in getting us to our goals. Instead of crying and throwing a tantrum, we may figure out that smiling and using language causes everyone less stress and brings us the rewards we seek.
By the time you start in the workplace, you have had vast experience with influence techniques. Influence is the ability to persuade others to do things for you when you don’t have power or authority over them. You have probably picked out a few techniques that you use most often. To be effective in a wide number of situations, however, you should expand your repertoire of skills and become competent in several techniques, knowing how and when to use them as well as understanding when they are being used on you. If you watch someone who is good at influencing others, you will probably observe that person switching tactics depending on the context. The more tactics you have at your disposal, the more likely it is that you will achieve your influence goals.
	Test Your Knowledge
	Do You Have the Characteristics of Powerful Influencers?
People who are considered skilled influencers share the following attributes. How often do you engage in these skills? 0 = never, 1= sometimes, 2 = always.
_____ 1. present information that can be checked for accuracy.
_____ 2. provide a consistent message that does not change from situation to situation.
_____ 3. display authority and enthusiasm (often described as charisma).
_____ 4. offer something in return for compliance.
_____ 5. act likable.
_____ 6. show empathy through listening.
_____ 7. show you are aware of circumstances, others, and yourself.
_____ 8. plan ahead.
If you scored 0–6: You do not engage in much effective influencing behavior. Think of ways to enhance this skill. A great place to start is to recognize the items on the list above and think about ways to enhance them for yourself.
If you scored 7–12: You engage in some influencing behavior. Consider the context of each of these influence attempts to see if you should be using more or less of it depending on your overall goals.
If you scored 13–16: You have a great deal of influence potential. Be careful that you are not manipulating others and that you are using your influence when it is important rather than just to get your own way.



Researchers have identified distinct influence tactics and discovered that there are few differences between the way bosses, subordinates, and peers use them. The nine influence tactics include rational persuasion, inspirational appeals, consultation, ingratiation, personal appeal, exchange, coalition tactics, pressure, and legitimating tactics.[endnoteRef:32] [32:  Lee, S., Han, S., Cheong, M., Kim, S. L., & Yun, S. (2017). How do I get my way? A meta-analytic review of research on influence tactics. The Leadership Quarterly, 28(1), 210-228. https://doi.org/http://dx.doi.org/10.1016/j.leaqua.2016.11.001] 

[bookmark: _Toc130977059][bookmark: _Toc130979183][bookmark: _Toc133913097]Figure 12.2 Common Influence Tactics

Source: Original Work
Attribution: Juanita Woods
License: CC BY-NC-SA 4.0

Rational persuasion includes using facts, data, and logical arguments to try to convince others that your point of view is the best alternative. This is the most applied influence tactic. One experiment illustrates the power of reason.[endnoteRef:33]  In the experiment, researchers lined people up at a copy machine. Another person, after joining the line asked, “May I go to the head of the line?” Amazingly, 63% of the people in the line agreed to let the requester jump ahead. When the line jumper made a slight change in the request by asking, “May I go to the head of the line because I have copies to make?” the number of people who agreed jumped to over 90%. The word “because” was the only difference. Effective rational persuasion includes the presentation of information that is factual, clear, specific, relevant, and timely. Across studies summarized in a meta-analysis, rationality was related to positive work outcomes.[endnoteRef:34]  [33:  Langer, E. J. (1989). Mindfulness and mindlessness. The production of reality: essays and readings on social interaction, 153-157.]  [34:  Higgins, C. A., Judge, T. A., & Ferris, G. R. (2003). Influence tactics and work outcomes: A meta-analysis. Journal of Organizational Behavior, 24, 89–106.] 

Inspirational appeals seek to tap into our values, emotions, and beliefs to gain support for a request or course of action. When President John F. Kennedy said, “Ask not what your country can do for you, ask what you can do for your country,” he appealed to the higher selves of an entire nation.[endnoteRef:35] Effective inspirational appeals are authentic, personal, big-thinking, and enthusiastic. [35:  Kennedy, J.F. (1961). Inaugural Address, 20 January 1961. Retrieved from https://www.jfklibrary.org/learn/about-jfk/historic-speeches/inaugural-address] 

Consultation refers to the influence agent’s asking others for help in directly influencing or planning to influence another person or group. Consultation is most effective in organizations and cultures that value democratic decision making.
Ingratiation refers to different forms of making others feel good about themselves. Ingratiation includes any form of flattery done either before or during the influence attempt. Research shows that ingratiation can affect individuals. For example, in a study of résumés, those résumés that were accompanied with a cover letter containing ingratiating information were rated higher than résumés without this information. Other than the cover letter accompanying them, the résumés were identical.[endnoteRef:36] Effective ingratiation is honest, infrequent, and well-intended. [36:  (Varma, Toh, & Pichler, 2006)] 

Personal appeal refers to asking another person for help and relying on feelings of friendship or loyalty to persuade them to help you. We enjoy saying yes to people we know and like. Personal appeals are most effective with people who know and like you.
Exchange refers to give-and-take in which someone does something for you, and you do something for them in return. The rule of reciprocation says that “we should try to repay, in kind, what another person has provided us.”[endnoteRef:37] Applying this rule obliges us and makes us indebted to the giver. For example, if you offer to take a shift for your friend so they can go on a date in exchange for them taking one of your shifts later, you are engaging in an exchange-based influence tactic. [37:  (Cialdini, 2000)] 

Coalition tactics refer to a group of individuals working together toward a common goal to influence others. Common examples of coalitions within organizations are unions that may threaten to strike if their demands are not met. Coalitions also take advantage of peer pressure. The influencer tries to build a case by bringing in the unseen as allies to convince someone to think, feel, or do something. This tactic is popular among advertisers and businesses that use client lists to promote their goods and services. The fact that a client bought from the company is a silent testimonial.
Pressure refers to exerting undue influence on someone to do what you want or else something undesirable will occur. Like coercive power, this tactic often includes threats and frequent interactions until the target agrees. Research shows that managers with low referent power tend to use pressure tactics more frequently than those with higher referent power.[endnoteRef:38] Pressure tactics are most effective when used in a crisis and when they come from someone who has the other’s best interests in mind, such as getting an employee to participate in an employee assistance program to deal with a substance abuse problem. [38:  (Yukl, Kim, & Falbe, 1996)] 

Legitimating tactics occur when the appeal is based on legitimacy or position power. This tactic relies upon compliance with rules, laws, and regulations. It is not intended to motivate people but to align them with a direction. Obedience to authority is filled with both positive and negative images. Position, title, knowledge, experience, and demeanor grant authority, and it is easy to see how it can be abused. If someone hides behind people’s rightful authority to assert themselves, that person can appear as heavy-handed and taking away choice. If you act, speak, and look like someone in authority, many individuals will assume you must be an authority figure. Consider the number of commercials with doctors, lawyers, and other professionals who look and sound the part, even if they are actors. People want to be convinced that a person is an authority worth heeding. Authority is often used as a last resort. If it does not work, you will not have much else to draw from to reach your goal of persuading someone.
Responses to Influence Tactics
Responses to influence attempts include resistance, compliance, or commitment. Resistance occurs when the influence target does not wish to comply with the request and either passively or actively repels the attempt. Compliance occurs when the target does not necessarily want to obey, but they do. Commitment occurs when the target not only agrees to the request but also actively supports it. Within organizations, commitment helps to get things done because others can help to keep initiatives alive long after compliant changes have been made or resistance has been overcome.
Directions of Influence
In an organization, influence can be applied upward, downward, or with people who are at the same level as you. Upward influence, as its name implies, is the ability to influence your boss and others in positions higher than yours. Upward influence may include appealing to a higher authority or citing the firm’s goals as an overarching reason for others to follow your cause. Downward influence is the ability to influence employees lower than you. This is best achieved through an inspiring vision. By articulating a clear vision, you help people see the end goal and move toward it. You often do not need to specify precisely what needs to be done to get there—people can figure it out independently. An inspiring vision builds buy-in and gets people moving in the same direction. 
Peer influence, which involves influencing others who are equal to you in the organization, occurs all the time. But to be effective within organizations, peers need to be willing to influence each other without being overly competitive. There are times to support each other and times to challenge—the end goal is to create better decisions and results for the organization and hold each other accountable. Executives spend much of their time working to influence other executives to support their initiatives.
[bookmark: _Toc257210316][bookmark: _Toc131512441][bookmark: _Toc131512626]Political Behavior
Organizational politics are informal, unofficial, and sometimes behind-the-scenes efforts to sell ideas, influence an organization, increase power, or achieve other targeted objectives.[endnoteRef:39] Politics has been around for millennia. Aristotle wrote that politics stems from a diversity of interests, and those competing interests must be resolved in some way. “Rational” decision-making alone may not work when interests are fundamentally incongruent, so political behaviors and influence tactics arise. [39:   Brandon, R., & Seldman, M. (2004). Survival of the savvy: High-integrity political tactics for career and company success. New York: Free Press; Hochwarter, W. A., Ferris, G. R., Laird, M. D., Treadway, D. C., & Gallagher, V. C. (in press). Nonlinear politics perceptions—work outcomes relationships: A three-study, five-sample investigation. Journal of Management.] 

Political skill refers to peoples’ interpersonal styles, including their ability to relate well to others, self-monitor, alter their reactions depending upon the situations they are in, and inspire confidence and trust.[endnoteRef:40] Researchers have found that individuals who are high in political skill are more effective at their jobs, or at least in influencing their supervisors’ performance ratings.[endnoteRef:41] [40:  Ferris, G. R., Perrewé, P. L., Anthony, W. P., & Gilmore, D. C. (2000). Political skill at work. Organizational Dynamics, 28, 25–37.]  [41:   Ferris, G. R., Fedor, D. B., & King, T. R. (1994). A political conceptualization of managerial behavior. Human Resource Management Review, 4, 1–34.; Kilduff, M., & Day, D. (1994). Do chameleons get ahead? The effects of self-monitoring on managerial careers. Academy of Management Journal, 37, 1047–1060.] 

Today, work in organizations requires skill in handling conflicting agendas and shifting power bases. Effective politics isn’t about winning at all costs but about maintaining relationships while achieving results. Although often portrayed negatively, organizational politics are not inherently wrong. Instead, project managers and team members need to be aware of the potentially destructive aspects of organizational politics to minimize their harmful effect. Of course, individuals within organizations can waste time overly engaging in political behavior. 
Politics are a part of organizational life because organizations are made up of people and groups with different interests that need to be aligned. In fact, 93% of managers surveyed reported that workplace politics exist in their organization, and 70% felt that to be successful, a person must engage in politics.[endnoteRef:42] The negative side of organizational politics is more likely to flare up in times of organizational change or when difficult decisions must be made with scarce resources, breeding competition among organizational groups. Adverse outcomes of organizational politics can include aggressive competition between department managers, a hostile work environment, or an environment where people are afraid or worried about job security. To minimize overly political behavior, company leaders can provide equal access to information, model collaborative behavior, and demonstrate that political maneuvering will not be rewarded. Furthermore, leaders should encourage managers throughout the organization to provide high levels of employee feedback about their performance. [42:  Gandz, J., & Murray, V. V. (1980). The experience of workplace politics. Academy of Management Journal, 23, 237–251.] 

[bookmark: _Toc1082075756][bookmark: _Toc131512442][bookmark: _Toc131512627][bookmark: _Toc133913002]Developing High-Performing Project Teams
[bookmark: _Toc1499139463][bookmark: _Toc131512443][bookmark: _Toc131512628]Understanding Teams
A team is a group of people working together to accomplish a shared goal. Teams are different than groups because team members must collaborate, or work together, to achieve goals. Team members are also interdependent in that they must rely on one another to get things done because each team member holds complementary skills, so no one person must be skilled in everything required to achieve the goal. 
The Tuckman team development model is an elegant and helpful way of explaining team development behavior. The model explains that as the team develops maturity and ability, relationships establish, and the team becomes more effective. The project manager can help the team move through these stages by coaching, directing, and delegating. Managing the interactions of various team members is an essential aspect of project management.
[bookmark: _Toc171046614][bookmark: _Toc131512444][bookmark: _Toc131512629]Identifying Skilled Team Members
When developing the team, the project manager works with functional managers to select team members with the knowledge, skills, and abilities to accomplish the work required for the project to be successful. Typically, the more knowledge, skills, abilities, and experience a team member brings to the project, the more that team member will be paid. Therefore, to keep personnel costs lower, the project manager will develop a team that balances experience levels, knowledge, skills, and abilities required to accomplish the work. 
For example, a large construction project generally requires a licensed architect. However, for the remodeling of a room, especially one that only requires different furniture, wall paint, and lighting, paying to have an architect on the project likely would be an inefficient use of resources. 
On smaller, less complex projects, the project manager can provide daily guidance to project team members and be consulted on all significant decisions. Larger, more complex projects have too many important daily decisions for the project manager to be involved in at the same level. The PM can delegate decision-making authority to project team leaders. Larger, more complex projects will typically pay their personnel more because of the need for knowledge and experience. On larger, more complex projects, the project manager will develop a more experienced and knowledgeable team that will enable the PM to delegate more responsibility. 
The project manager must be able to evaluate the knowledge, skills, and abilities of project team members and evaluate the complexity and difficulty of the project assignment. Often project managers want to employ team members they have worked with before. Because the project manager knows the team member’s skill level, project assignments can be made quickly with less supervision than with a new team member with whom the project manager has little or no experience. 
	Deeper Dive
	To learn best practices about how project managers can ensure the best people are hired on a team, listen to this podcast by Cesar Abeid, PM for the Masses, “A Blueprint for Hiring Team Members.”
Abeid, C.(2022).  A Blueprint for Hiring Team Members [podcast]. PM for the Masses. Retrieved September 17, 2022 from  https://open.spotify.com/episode/2vwkHks0gqOoSWKWrSfMo7?si=ab8746560f0c48ec



[bookmark: _Toc131512445][bookmark: _Toc131512630][bookmark: _Toc1704850833]Team Development 
Many management professionals and academics have studied project team development. Bruce Tuckman[endnoteRef:43] observed that teams go through a series of developmental stages: forming, storming, norming, performing, and adjourning (Figure 12.3). Each stage has predictable characteristics.  [43:  Tuckman, Bruce W (1965). "Developmental sequence in small groups". Psychological Bulletin. 63 (6): 384–399. doi:10.1037/h0022100] 

[bookmark: _Ref125129715][bookmark: _Toc130977060][bookmark: _Toc130979184][bookmark: _Toc133913098]Figure 12.3 The Tuckman Model of Team Development Stages

Source: Original Work
Attribution: Juanita Woods, adapted from Tuckman, 1965
License: CC BY-NC-SA 4.0

Forming: The group is brought together for the ﬁrst time. The team begins orienting themselves to the task at hand. At this stage, there may be little agreement on how to approach the project, and team members may struggle with understanding the project’s purpose. The project manager needs to provide guidance and direction during this stage. 
Storming: Team members are trying to ﬁgure out their roles in the group. Conﬂict and power struggles are common, but so is a clearer vision for the group. During this stage’s intergroup conﬂict, the project manager provides support and coaching. 
Norming: At this stage, the team will have developed a consensus regarding roles, processes, and approaches to the work. The project manager should participate by working as the group’s facilitator during this stage. 
Performing: At this point, the group has a clear vision and purpose and is focused on meeting performance goals, project milestones, and other benchmarks. The project manager should be able to delegate more responsibility to the team with less supervision.
Adjourning: Once the project is completed, the team should collect lessons learned and transition to other projects or roles. The project manager should recognize the work done by the team and help them transition to their next project by providing recommendations and letters of support.
[bookmark: _Toc1136645436][bookmark: _Toc131512446][bookmark: _Toc131512631]Characteristics of Effective Teams
Effective teams have several common characteristics: high levels of team trust, strong group cohesion, and engaged team members.
Trust is the foundation for all relationships within a project. Trust is a psychological state held by individuals based on how well they can rely on others to be honest, fair, and considerate. We perceive people to be trustworthy when they exhibit these characteristics. In teams, trust is an essential component of effective teamwork. Without a minimum level of trust, communication breaks down, and eventually, the project suffers in the form of increased costs and delayed schedules. Often, when reviewing a project where the performance problems have captured the attention of upper management, the indicators show that project costs are increasing and the schedule is slipping. The underlying cause is usually blamed on communication breakdown. Upon deeper investigation, this communication breakdown is associated with a breakdown in trust. 
On projects, trust is the filter through which we screen the information we share and receive. The more trust team members feel in a team, the easier it is for information to flow between team members. Conversely, as trust diminishes data has a harder time getting through, and projects highly dependent on an information-rich environment will suffer from information deprivation.
Building trust in a project begins with the project manager. On complex projects, assigning a project manager with a high perception of trustworthiness can help establish necessary trust levels. The project manager can also establish the cost of lying, which communicates an expectation for and the value of trust within a team. Project managers ensure that the official and operational goals are aligned, and should create an atmosphere where informal communication is expected and reinforced. 
Informal communication is important to establishing personal trust among team members and with project stakeholders. Allotting time during project start-up meetings for team members to develop personal relationships is valuable to establishing team trust. Informal discussions allow for a deeper understanding of everyone on the team and create an atmosphere where trust can emerge. Small events that reduce trust sometimes occur on a project without anyone remembering what happened to create an environment of distrust. Taking fast and decisive action to communicate the expectation of honesty and creating a trusting atmosphere are critical steps a project manager can take to ensure success. 
Project managers can also establish expectations for team members to respect individual differences and skills, look for and react to the positives, recognize each other’s accomplishments, and value peoples’ self-esteem to increase a sense of benevolent intent.
Team cohesion develops as team members see themselves as an integral part of a team and are dedicated to the team’s success. Team cohesion creates a productive environment because all members are motivated to support team success. Project managers can build and support cohesion by helping members identify strongly with the team’s goals and processes. 
Project managers can undertake team building, relationship-building, and other interventions to foster cohesion. Cohesive teams also contribute to individual members demonstrating higher engagement levels.
Engaged team members contribute to effective project teams. Engagement occurs when individuals are strongly invested in their team emotionally, cognitively, and socially. Engaged team members care about the team’s work and how well the team performs. Such team members are also more likely to go above and beyond the minimal requirements to complete their work. 
	Deeper Dive
	To learn more about engaging a project team for increased performance, check out this article available at PMI.org
· Woods, J. M. (2015). Engaging your team to greater project performance. Paper presented at PMI® Global Congress 2015—North America, Orlando, FL. Newtown Square, PA: Project Management Institute. https://www.pmi.org/learning/library/engaging-team-great-project-performance-9941 



[bookmark: _Toc2112343435][bookmark: _Toc131512447][bookmark: _Toc131512632]Accelerating Team Development
Project managers who can quickly move the team from the Forming stage to the Performing stage will have considerable advantages in terms of achievement. To do this, project managers incorporate team-building activities into the project.  Team building activities focus on increasing motivation for people to work together cooperatively to be more effective in reaching goals.
Starting the project with some team-building activities will let the team start to form as a group, resolve interpersonal conﬂicts, and develop norms of behavior in a low-risk environment. Unfortunately, some project managers perceive taking time for team building as a waste of time. However, the time invested pays oﬀ with a much more motivated and better-performing team. 
Project managers have many opportunities to incorporate team-building activities into the planning process. Perhaps the most essential process a project manager can facilitate is helping team members learn to trust each other.
	Deeper Dive
	Read the following article by Wilemon and Thamhain to learn about team building in project management. 
· Wilemon, D. L. & Thamhain, H. J. (1983). Team Building in Project Management. Project Management Quarterly, 14(2), 73–81. Retrieved from https://www.pmi.org/learning/library/team-building-development-project-management-5707



[bookmark: _Toc674622898][bookmark: _Toc130977061][bookmark: _Toc131512448][bookmark: _Toc131512633][bookmark: _Toc133913003]Monitoring and Reporting Project Status
In the production phase, the project manager is responsible for keeping the project on track with careful monitoring and control processes to ensure the final deliverables meet the customer’s acceptance criteria. This phase is typically where approved changes are implemented. Changes are often identified by looking at performance and quality control data. Routine performance and quality control measurements should be evaluated regularly throughout the implementation phase. Gathering reports on those measurements will help determine where the problem is and the recommend changes to fix it.
[bookmark: _Toc120460955][bookmark: _Toc2146318053][bookmark: _Toc118025970]Chapter Learning Objectives
· Use earned value analysis to communicate the status of the project’s progress, budget, and schedule.
· Understand the importance of communicating project status.
· Understand the types of project communications used and when to use each type.
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Earned Value Analysis (EVA) is one of the best tools for summarizing a large project's progress and forecasting its ﬁnal cost. Earned value analysis is not required for all projects nor is it appropriate for all projects, but it is an essential tool that project managers can draw on when needed. 
Earned value analysis (EVA) is a monitoring and controlling process that compares project progress to the project baseline (original plan). EVA measures the performance of a project in terms of cost and schedule. It can tell the team if a project is behind schedule, ahead of schedule, under budget, or over budget.
EVA provides tangible numbers for making these judgments and can be used to forecast where a project will end up in terms of time and cost. As a result, EVA helps the project manager communicate progress to all stakeholders and focuses the team’s attention on any changes needed for the project to be completed on time and within budget. 
	Test Your Knowledge
	Earned Value Analysis Example
Assume that the direct costs of a project are budgeted at $100,000 and the project is scheduled to take 12 months. If it is three months into the project and $25,000 has been spent, a naive project manager might assume that the project is 25% done and on track to ﬁnish within the project timeline and budget. 
In this example, the project is certainly 25% done as far as the time allowed for the project and 25% done with the budget, but what is not known is which activities have been worked on and whether those activities are complete or still in progress. If only 10% of the scheduled work has been completed, then the project may be in trouble. Alternatively, if 50% of the scheduled work has been completed, then the project may end up completing much earlier and with much less expense than planned. Either situation requires action: 
· If a project is going to be over budget or take more time, the project manager needs to ﬁgure out what can be done to correct the situation. Should they try to get more resources and time, or should they re-evaluate the project entirely? It may be helpful to review sunk costs discussed in section 4.3.
· If a project is going to be done in signiﬁcantly less time and/or with signiﬁcantly less cost, then the project manager should see if some of the resources allocated for the project can be released to other projects and priorities in the organization and evaluate the impact of an earlier completion date.



[bookmark: _Toc130977062][bookmark: _Toc130979185][bookmark: _Toc133913099]Figure 13.1 Earned Value Terms

Source: Original Work
Attribution: Juanita Woods
License: CC BY-NC-SA 4.0
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Planned Value reﬂects the amount of money that the project is expected to spend on activities. For each activity, there is a total Planned Value (cost). More importantly, the amount that was going to be spent on each activity over time is also known.
Planned value is determined by identifying what percentage of activities or deliverables were planned for completion up to a certain point. Planned value is the target of work to be completed up to the project status date. Project managers who do not conduct an earned value analysis run the risk of misinterpreting or miscommunicating the meaning of project information that is collected during the execution phase.
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Actual Costs are how much money was spent on an activity at a given time. Actual costs reflect what has been spent on the project, and not what was planned to be spent. The accounting department provides actual cost data based on invoices, paychecks, and receipts related to the activity. While the project manager may have been planning to spend $78 on Activity 1 by the end of week one, the accounting department may share that the actual cost (AC) at the end of week one for Activity 1 is $400. However, the project manager still doesn't know if spending $400 on Activity 1 by the end of week one is good or bad until determining how much work has been performed. 
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Earned Value is a measure of how much work was completed on the project at a given point in time. An easy way to calculate earned value is to multiply the percentage of work completed by the total planned value for a given task, deliverable, or phase. 
EV = Total PV × Percentage WORK Complete
One thing to watch out for is that the calculation of EV is not time dependent; it uses the total PV for an activity, not the value for PV at a certain point in time as found on a time-phased budget. For example, if Activity 1 is 100% complete at the end of week one, then EV = $468 X 100%, or EV = $468. On the other hand, if no progress has been made on this activity (0% complete), then $468 X 0%, or EV = $0.00.
Another way to calculate EV is to collect actual work performance data from the people working on the project. This requires team members to track the time spent on each assigned activity and may be difficult depending on the type of work performed. Collecting performance data in this way is time-consuming for the project manager and team and is often only done on very large or expensive projects where it is important to track actual work on project activities.
Earned Value for Project Work
When calculating EV, project managers may have to make some trade-oﬀs. They must consider how much time and how many resources to devote to measuring an activity’s progress. In some cases, a project manager will use a professional estimator to figure out the percentage completed on activities. This is usually done for those activities that cost a lot of money or take a lot of time (say 80–90 days (about 3 months) or more). 
For most activities, however, it doesn't make sense to spend that much eﬀort estimating the percentage completed. As a result, project managers have developed simple guidelines, or earning rules, for quickly assessing the percent-complete for an activity (Figure 13.2). These earning rules work well for small or simple projects because generally each activity tends to be short in duration. Project managers will use one of these rules to estimate the percent-complete for most of their activities or work packages. 
[bookmark: _Ref125130931][bookmark: _Toc130977063][bookmark: _Toc130979186][bookmark: _Toc133913100]Figure 13.2 Earning Rules to Report Earned Value on Activities
	Rule
	Percent Complete Calculation

	0/100 Rule 
	No earned value is counted for an activity until it is 100% complete. 

	50/50 Rule 
	Percent complete is calculated at 50% when the activity starts. The remaining 50% is added when the activity is complete. 

	25/75 Rule 
	Percent complete calculated at 25% when the activity starts. The remaining 75% is calculated when the activity is complete. 

	20/80 Rule 
	Percent complete is calculated at 20% when the activity starts. The remaining 80% is calculated when the activity is complete. 

	Professional Estimation
	Estimates are developed by the subject matter expert based on their knowledge of the work completed and work remaining.
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Source: Original Work
Attribution: Juanita Woods
License: CC BY-NC-SA 4.0

Budget At Completion (BAC) 
The sum of planned value for all activities is also known as the Budget at Completion (BAC) and is what should be budgeted for all project activity costs. This is referred to as the project’s direct costs. Contingencies, indirect costs, management reserves, etc., are not included in this total.
[bookmark: _Toc131512454][bookmark: _Toc131512639]Analyzing the Project Schedule
Earned value analysis can be an effective way to measure the eﬃciency of a project's schedule while the project is being executed. However, project managers need to be cautious when considering schedule metrics as they are only a measure of how eﬃciently the project is using money and only eﬀective prior to a task's completion.
Project managers should also consider variance when determining project status. Variance measures the difference between what was planned and the project’s actual performance. Schedule Variance (SV) is used to determine the project schedule’s status. SV equals Earned Value minus Planned Value. 

If the SV is negative, then that means less work has been completed than was planned. If SV is positive, then more work has been completed than was originally planned. 
SV can be calculated for each activity, for segments of a project (for example a deliverable or sub-deliverable), or for the entire project. While SV provides a dollar amount that reﬂects how well the project is doing at turning dollars into completed activities, Schedule Performance Index (SPI) provides an indicator of the overall schedule performance to date. Remember that some limitations exist on using money to measure time. Those limitations apply to SPI as well. To know whether a project is behind or ahead of schedule, and by how much, a project manager will also look at the planned start and ﬁnish dates, milestones, etc. 

An SPI that is < 1 means that the project is behind schedule. An SPI that is = 1 means that the project is on schedule. An SPI that is > 1 means that the project is ahead of schedule.
[bookmark: _Toc131512455][bookmark: _Toc131512640]Analyzing the Project Budget
Cost Variance (CV) is used to determine the project budget’s status. CV is calculated as Earned Value minus Actual Costs. 

If CV is negative, that means that the project work is costing more than planned. If CV is positive, then the project work is costing less than planned. 
CV can be calculated for each activity, for segments of a project (for example a deliverable or sub-deliverable), or for the entire project. While CV provides a dollar amount that reﬂects how much over or under the project is at a particular point in time, The Cost Performance Index (CPI) provides both an indicator of overall cost performance to date and a good idea of how the project work is trending regarding cost performance. CPI is calculated as follows: 


A CPI that is < 1 means that the cost of completing the work is higher than planned (over budget). A CPI that is = 1 means that the cost of completing the work is right on plan (on budget). A CPI that is > 1 means that the cost of completing the work is less than planned (under budget).
[bookmark: _Toc118025978][bookmark: _Toc120460963][bookmark: _Toc594656104][bookmark: _Toc131512456][bookmark: _Toc131512641]Forecasting Project Costs from Current Status
Earned value analysis provides additional values that can be calculated to answer some questions about the future of a project, such as: 
· If things continue as they have been, how much will it cost to complete the remaining work? 
· If things continue as they have been, what will be the ﬁnal project cost? 
· How much will the projected ﬁnal cost vary from our current project budget? 
Estimate to Complete (ETC) 
It is relatively simple to calculate the cost to complete the remaining work on a project (assuming the performance on the rest of the project will continue as it has thus far). Estimate to Complete (ETC) tells us what the remaining work will cost if the current CPI holds, and is calculated as follows: 

However, this formula assumes that past performance is a valid indicator of how future performance will fare. The project team may have had several events early in the project that were not expected and extended their efficiency. In such a case, the CPI is not factored into the ETC and the following formula is used: 

	Test Your Knowledge
	How do you know which formula to use?
The project manager must decide which formula to use, depending on how things are progressing and the project manager’s professional judgement. For example, when working on a new database project, the programming team could be faced with two different issues that require the project manager to use a different formula.
1. The programmers are finding the system more difficult and less straightforward, so their progress has slowed a bit. They do not think this will change for the rest of the project. In this case, the project manager would use the formula that includes the CPI. 
2. The programmers were working in an office building adjacent to a construction site that, in the first weeks of work, had numerous power outages and false fire alarms requiring them to stop work and often evacuate the building. The construction issues have ceased and should not be a problem moving forward. In such a case, the project manager should use the ETC that does not include the CPI.



Estimate at Completion (EAC) 
Now that the project manager knows ETC, they can estimate what the total cost will be when the project is complete, or the estimate at completion. 

Variance at Completion (VAC)
Variance at Completion is the diﬀerence between the original budget (the BAC) and the current estimate at completion (EAC). 


To Complete Performance Index (TCPI) 
As we have seen, CPI provides an indicator of overall project cost performance to date. To know what the CPI will need to be to complete the project within the original baseline, the project manager will want to ﬁnd the value of the To Complete Performance Index (TCPI). TCPI determines how efficient the team must be with the budget going forward. 

A TCPI that is less than 1 means that more budget remains than work that needs to be done. If the CPI is greater than 1, the TCPI will be less than 1. A TCPI that is equal to 1 means that the project has the right amount of budget for the remaining work. A TCPI that is greater than 1 means that there is more work than budget left. If the CPI is less than 1, then TCPI will be greater than 1.
Percent Complete (PCIB and PCIC) 
When reviewing the CV, SV, CPI, and SPI, the project manager also needs to know the percent of the project that is complete. If CPI is .75 but the project is only 2% complete, then it might not be cause for alarm. If CPI is .75 and the project is 50% completed, then it might be time for serious re-evaluation of the baseline, and the project itself. 
Earned value analysis provides two methods for calculating the percentage of the project that is complete. 
· Percent Complete Index—Budget (PCIB) 
· Percent Complete Index—Cost (PCIC) 
PCIB is the percentage of work that is complete based on baseline budget. This is the percent complete index that is used when the project manager trusts their initial project baseline. The earned value inputs are used to calculate PCIB: 


Please note that in this equation EV is the sum of EV for all activities. 
PCIC is the percentage of work that is complete based on the actual costs (AC) and the estimate at completion (EAC). The project manager uses this index if they had to revise the baseline due to changes in scope, if rolling wave planning is used, or if there is some other reason the project manager doesn't trust the baseline costs. 


[bookmark: _Toc130977064][bookmark: _Toc130979187][bookmark: _Toc133913101]Figure 13.3 A Summary of Earned Value Formulas
	Question
	Timing
	Answer
	Formula

	How much work should be done?
	Now
	Planned Value
	PV 

	How much work has been done?
	Now
	Earned Value
	EV

	How much did the "is done" work cost?
	Now
	Actual Cost
	AC

	How much was the total project supposed to cost?
	Now
	Budget at Completion
	BAC

	How much is the project ahead of or behind schedule?
	Now
	Schedule Variance
	

	How much is the project over or under budget?
	Now
	Cost Variance
	

	How efficient is the project so far with its schedule?
	Now
	Schedule Performance Index
	

	How efficient is the project so far with its budget?
	Now
	Cost Performance Index
	

	How much more do we expect to spend to finish the project?
	End
	Estimate to Complete 
	
OR


	What do we now think the total project will cost?
	End
	Estimate at Completion
	

	How much has the budget changed since the baseline?
	End
	Variance at Completion
	

	How efficient do we need to be to finish the project with the baseline budget?
	End
	To-Complete Performance Index
	

	What is the percentage of work that is completed based on the baseline budget?
	Now
	Percent Complete (BAC)
	

	What is the percentage of work that is completed based on the new estimate at completion?
	Now
	Percent Complete (EAC)
	



Source: Original Work
Attribution: Juanita Woods
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At all stages of a project, the project manager collects and analyzes data and reports project status using good communication practices (section 5.4). Project reports provide senior management and project teams an opportunity to see whether a project is on track and to determine whether they should do something different to ensure the project meets their goals. 
In general, project managers should avoid periodic reports except in those cases in which the flow of data is periodic. Reports issued daily, weekly, monthly, or quarterly generally do not get read. Instead, let a project's milestones, scope changes, problems, and the team’s need for information dictate the timing of reports. 
[bookmark: _Toc120460949][bookmark: _Toc131512458][bookmark: _Toc131512643][bookmark: _Toc912850361]Types of Project Reports 
Project managers generally produce three main types of project reports.
· Status reports – These reports indicate the current project progress. The report might include information about procurement, delivery, and usage. These reports identify where we are today and use the information from performance reports to conduct earned value analysis (see section 13.1). 
· Projection Reports – The reports provide forward-looking projections and emphasize where the project will end up given current trends.
· Exception Reports – These reports identify exceptions, problems, or situations that exceed the threshold limits on such items as variances, cash flows, or when resources are assigned.
[bookmark: _Toc120460950][bookmark: _Toc563057768][bookmark: _Toc131512459][bookmark: _Toc131512644]Creating A Project Status Report
A project status report is an essential tool for the project manager to communicate with project team members and stakeholders. Just as a project charter should provide the team with a shared understanding of the project’s purpose, how and when the project will take place, and who is involved, the project status report provides a common understanding of where the project stands at a particular moment in time.
Generally, the PM determines the status report frequency and format early in a project as part of communications planning. The report may be a document distributed electronically, physically at a meeting, or as part of a regularly updated website. Typical elements of a status report include: 
· Project information: identifying information such as the project name, the organization’s name, the unique project identifier, the project manager’s name, the report date, the dates the report covers, the client or sponsor’s name, etc. 
· Overall Status: An overall status of the project’s health (See Figure 13.4)
· Key Performance Indicators: summary of project success measures
· Work Completed to Date: A summary of the work that was completed since the last report
· Work Planned for Next Period: the work that is expected to be done in the next period
· Key Issues: A summary of key issues that arose, including progress made on previous issues that were identified
· Activated Risks: risk responses for risks that became issues
· Performance Metrics: EVA metrics (section 13.1)
As a project manager, you should consider the audience for your status report and their needs. Some stakeholders need to know only high-level information, while others may wish to have detailed financial analysis. Many times, the project manager may use a simple, traffic-light analogy, or RAG status, to communicate the project’s status (Figure 13.4). Green means the project or an aspect of the project such as the schedule is going well. Yellow may indicate some issues or risks may affect the project or that the project is slightly off in a particular metric. Red would indicate a significant risk to the project has been realized or that a roadblock has appeared. 
[bookmark: _Ref125103938][bookmark: _Toc130977065][bookmark: _Toc130979188][bookmark: _Toc133913102]Figure 13.4 RAG Status Meanings

Source: Original Work
Attribution: Juanita Woods
License: CC BY-NC-SA 4.0

	Deeper Dive
	To learn how to create a status report easily and quickly, watch the video by Adriana Girdler, “Project Management Status Reports [WHAT TO INCLUDE],” available at https://youtu.be/8C1PBSs_cMI?t=38.


[bookmark: _Closing_Projects_and][bookmark: _Ref125100623][bookmark: _Toc130977066][bookmark: _Toc131512460][bookmark: _Toc131512645][bookmark: _Toc133913006][bookmark: _Toc281217827]Closing Projects 
Delivery of the product, service, or result occurs after the project team completes all deliverables. The work completed to deliver, or “hand off,” the project results are often captured in a project’s closing or completion phase. 
During the closure, or completion, phase the emphasis is on releasing the final deliverable to the customer, handing over project documentation to the business, terminating supplier contracts, releasing project resources, and communicating the project’s closure to all stakeholders. The last remaining step is to conduct lessons-learned studies to examine what went well and what didn’t. Through this type of analysis, the wisdom of experience is transferred back to the project organization, which will help future project teams.
[bookmark: _Toc118804842][bookmark: _Toc120460965][bookmark: _Toc611866278]Chapter Learning Objectives
· Develop an understanding of the closing stage of predictive projects.
· Understand the various post-implementation activities that may occur after projects end.
[bookmark: _Toc118804849][bookmark: _Toc120460967][bookmark: _Toc1015566045][bookmark: _Toc131512461][bookmark: _Toc131512646][bookmark: _Toc133913007]The Closing Stage Processes
Every project needs to end, and that’s what project completion is all about. The whole point of the project is to deliver what you promised. By delivering everything you said you would, you make sure that all key stakeholders are satisfied and all acceptance criteria have been met. Once that happens, your project can end. However, project completion is sometimes a neglected phase of the project life cycle. 
Some people may say that once the project is over, it’s easy to pack things up, throw some files in a drawer or on a shared drive, and start moving on to the next project. However, spending time to close projects is not wasted time. Project closure is an essential step because all projects need a formal shutdown process. During project closure, the project manager releases resources, updates and stores project documentation for future use, and ensures proper handoff of the product, service, or result to the end users.
The key activities in project closure are gathering project records; disseminating information to formalize acceptance of the product, service, or project; and performing project closure activities. 
As the project manager, you will need to review project documents to ensure they are up to date. For example, perhaps some scope change requests were implemented that changed some characteristics of the final product. The project information you are collecting during this phase should reflect the characteristics and specifications of the final product, which may be different from what was initially planned. 
Don’t forget to update your resource assignments as well. Some team members may have changed over the course of the project. You need to verify that you’ve updated all the resources and their roles and responsibilities. 
Once the project outcomes are documented, you’ll request formal acceptance from the stakeholders or customers. They’re interested in knowing if the product or service meets the objectives the project set out to accomplish. If your documentation is up to date, you’ll have the project results at hand to share with them.
[bookmark: _Toc118804850][bookmark: _Toc120460968][bookmark: _Toc131512462][bookmark: _Toc131512647][bookmark: _Toc12291496]Schedule and Budget Closure 
During project closure, the baseline activity schedule and network diagram are compared to the final schedule of activities. Events that caused changes to the schedule are reviewed to see how the use of contingency reserves and float mitigated the disruption those events may have caused. The original estimates of contingency time are reviewed to determine if they were adequate and if the estimates of duration and float were accurate. These activities are necessary for the project team to develop expertise in estimating schedule elements in future projects—they are not used to place blame. 
A review of budget estimates for the cost of work scheduled is compared to the actual costs. If the estimates are frequently different from the actual costs, the estimating method is reviewed. Issues relating to the budget are identified and documented so that future projects may avoid similar issues.
[bookmark: _Toc118804851][bookmark: _Toc120460969][bookmark: _Toc131512463][bookmark: _Toc131512648][bookmark: _Toc101720617]Risk Closure 
Before closing the project, a project manager reviews the project risks to close out risks that did not occur and evaluate events that did occur to determine if additional risk planning might have identified a way to prevent the event. Some questions that should be answered at this time include:
· Did events occur that were unforeseen? 
· What cues existed that may have allowed the team to predict these events? 
· Was the project contingency sufficient to cover unforeseen risks? 

Even if nothing went wrong on a project, planning and implementing risk mitigation plans are beneficial and not a waste of money. Understanding the cost of avoiding risk versus the cost of unexpected events helps the organization understand the benefit of being proactive in preparing for risks versus waiting for risks to occur.
[bookmark: _Toc118804852][bookmark: _Toc120460970][bookmark: _Toc472303848][bookmark: _Toc131512464][bookmark: _Toc131512649]Closing Procurements
Contracts end as projects end. Procurement closure is concerned with completing and settling the terms of any contracts used on the project. It supports the project completion process because the contract closure process determines if the vendors completed their contracted work accurately and satisfactorily. Keep in mind that not all projects are performed under contract, so not all projects require the contract closure process. Obviously, this process applies only to those phases, deliverables, or portions of the project that were performed under contract. 
Contracts may have specific terms or conditions for completion. You should be aware of these terms or conditions so that project completion isn’t held up because you missed an important detail. If you are administering the contract yourself, be sure to ask your procurement department if there are any particular conditions that you should be aware of so that your project team doesn’t inadvertently delay contract project closure. 
One of the purposes of the contract closure process is to provide formal notice to the seller, usually in written form, that the deliverables are acceptable and satisfactory or have been rejected. If the product or service does not meet the expectations, the vendor will need to correct the problems before you issue a formal acceptance notice. Before the contract is closed, any minor items that need to be repaired or completed are placed on a punch list, which is a list of all the items found by the client, team, or manager that remain to be done. 
Ideally, quality audits were performed during the project, and the vendor was given the opportunity to make corrections earlier in the process than in the closing phase. It’s not a good idea to wait until the very end of the project to spring all problems and issues on the vendor at once. It’s much more efficient to discuss problems with your vendor as the project progresses because doing so provides the opportunity for correction when problems occur. The project team will then work on all the items on the punch list, or a list of outstanding action items or issues that need to be addressed before the project is closed. If there are large items on a punch list where the amount of work is significant, the project team will continue to work and delay further closure activities. 
Once the punch list becomes smaller, the project manager begins closing the project, maintaining only enough staff and equipment to support the team completing the punch list. If the product or service does meet the project’s expectations and is acceptable, formal written notice to the seller is required, indicating that the contract is complete. This is the formal acceptance and closure of the contract. It’s your responsibility as the project manager to document the formal acceptance of the contract. 
Often, the contract lists all provisions for formalizing acceptance and closing the contract. If you have a procurement department handling the contract administration, they will expect you to inform them when the contract is complete and will follow formal procedures to let the seller know the contract is complete. However, you will also note the contract completion in your copy of the project records.
[bookmark: _Toc118804853][bookmark: _Toc120460971][bookmark: _Toc1987954096][bookmark: _Toc131512465][bookmark: _Toc131512650]Acceptance of Project Deliverables
Acceptance of project deliverables is one of the most important activities to perform during project closing. This is where the project manager ensures that the products, services, or results are satisfactory to the customer and meet their requirements. At this stage, the project manager reviews definition of done checklist and requirements traceability matrix to ensure all acceptance criteria and technical performance specifications have been satisfied. 
The project manager also reviews client relationships and decides whether to include the client in project decisions and alignment meetings. The client may be given the opportunity to express satisfaction and identify areas in which project communication and other factors could be improved. Often a senior manager from the organization interviews the client to develop feedback on team performance. 
During acceptance of project deliverables, the project manager may also generate a report that provides an overview of the project to provide stakeholders with a final summary. The report includes the original goals, objectives, and statements about how the project met these requirements. Performance on the schedule and budget are summarized and an assessment of client satisfaction is provided. A version of this report can be provided to the client as a stakeholder and as another means for obtaining feedback. 
[bookmark: _Toc118804854][bookmark: _Toc120460972][bookmark: _Toc961430457][bookmark: _Toc131512466][bookmark: _Toc131512651]Quality and Continuous Improvement Plans
Quality management is a continual improvement process that includes learning from past projects and making changes to improve the next project. This process is documented as evidence that quality management practices are in use. Some organizations have formal processes for changing work processes and integrating project lessons learned so other projects can benefit. Some organizations are less formal in their approach and expect individuals to learn and take the experience to their next project and informally share what they learned with others. However, all organizations should strive to make project lessons learned accessible and searchable by project teams. 
[bookmark: _Toc118804855][bookmark: _Toc120460973][bookmark: _Toc401910839][bookmark: _Toc131512467][bookmark: _Toc131512652]Project Lessons Learned
Before the team is dissolved and begins to focus on the next project, a review is conducted to capture the lessons that can be learned from this project, often called a lessons-learned meeting or document. Lessons learned include everything the team discovered while working on the project, including what they did well and what could have been done better. During a lessons learned meeting, the team explores what went well and captures the processes to understand why they went well. The team asks if the process is transferable to other projects. The team also explores what did not go well and what people learned from the experience. The process is not to find blame but to learn and improve. 
	Test Your Knowledge
	The Importance of Lessons Learned
Ordering equipment is a common occurrence on many projects. Your team may have found that although some parts are easily obtained within a week, certain parts are now taking more than two months for delivery. This delayed one part of your project. In the future, your team has learned the lesson to account for supply-chain difficulties and allow two to three months lead time on equipment parts. 



Capturing lessons learned from a project should be part of every project closure process. Project participants should meet to identify what went right and what went wrong on the project. They should make a list of their successes, mistakes, unjustified assumptions, and the things that could have been done better. The lessons learned list should be stored with the rest of the documents. 
[bookmark: _Toc118804856][bookmark: _Toc120460974][bookmark: _Toc2001500889][bookmark: _Toc131512468][bookmark: _Toc131512653]Project Closure Reports
Because every project is unique depending on the context and project requirements, each project may require a different type of closing report. Four types of closing reports may be produced for different purposes: 
· Project Evaluation and Review Report (After-Action Report)
· Prepared by the core project team, the purpose is to compare results to commitment, identify lessons learned, and identify opportunities to refine existing project management processes. 
· Audit Report
· A project audit is a more formal final review by a group outside the project team. This is a special type of evaluation. It involves a thorough examination of the project’s management, its methodology and procedures, records, properties, inventories, budgets, expenditures, and progress. 
· Final Report
· The final report is prepared by the project manager and should contain the following information: project performance summary and evaluation of project success, project management performance summary and evaluation of project management success.
· Senior Management Report
· The report to senior management is formatted as a short executive summary of the project evaluation and review report and is the final report prepared by the project manager. This report may be written or presented verbally to senior management, depending on the organization’s expectations.
[bookmark: _Toc118804857][bookmark: _Toc120460975][bookmark: _Toc131512469][bookmark: _Toc131512654][bookmark: _Toc624538665]Archiving Project Information 
Documents associated with the project must be archived and stored in a safe location where they can be retrieved by other project managers or organizational leaders for future reference. Organizations are legally obligated to store signed contracts or other documents that might be used in tax reviews or legal claims. Project managers must be aware of the organization’s policies on legal document storage and retrieval. Many project documents can be stored electronically. 
Care should be taken to store documents in a form that can be recovered quickly. If the documents are stored electronically, standard naming conventions should be used so documents can be sorted and grouped by name. If documents are stored in paper form, the expiration date of the documents should be determined so they can be destroyed at some point in the future. 
[bookmark: _Toc118804858][bookmark: _Toc120460976][bookmark: _Toc131512470][bookmark: _Toc131512655][bookmark: _Toc2018440913]Releasing the Project Team 
[bookmark: _Int_uDGE9G9Q]Releasing project team members is not an official process. However, it should be noted that at the end of the project, you will release your team members and they will go back to their functional managers or get assigned to a new project. You will want to keep their managers, or other project managers, informed as you get closer to project completion so that they have time to adequately plan for the return of their employees. Let them know a few months ahead of time what the schedule looks like and how soon they can plan on using their employees on new projects. This gives the other managers the ability to start planning activities and scheduling dates.
You should also schedule time to celebrate the team’s accomplishments and officially recognize team member efforts, thank them for their participation, and officially close the project. A celebration helps team members formally recognize the project’s end and brings closure to the work they’ve done. It also encourages them to remember what they’ve learned and start thinking about how their experiences will benefit them and the organization during the next project.
[bookmark: _Toc118804859][bookmark: _Toc120460977][bookmark: _Toc1514721688][bookmark: _Toc131512471][bookmark: _Toc131512656][bookmark: _Toc133913008]Post-Project Work
Once the project deliverables are handed off to the relevant parties and the project manager releases the team, there may be additional activities to be performed that were agreed upon in the project charter. Post-project support and evaluations are two examples of work that the project manager may need to oversee before leaving the project.
With some projects, the project sponsor agrees to implement a post-project plan to turn over the project to operations. Software projects need a support team that can assist clients. Buildings have numerous systems in place such as air conditioning and lighting that need maintenance. A project manager who does not plan for what happens with the new product or service after the project closes may end up having to support a continually growing set of products. 
You should account for this transition in a set of documents that include support and transition. A support contract defines how the project outcome will be supported for the stakeholders and what additional costs are associated with this support. For contractors, a support contract may be a source of additional revenue for the company but should not be managed by the project team. 
Projects for internal customers, especially IT or Business process projects, often result in the unstated expectation that the project team will perpetually support the product. This can overwhelm any team and lead to the project team not being able to take on new projects. 
One way of addressing the possibility of the perpetual support expectation is through a “Service Turnover Checklist.” Service turnover checklists ensure that the project gets appropriately documented and that the team adequately defines support levels for the new product or service. The turnover checklist will also confirm at what point the project team members are excluded from supporting the additional service. Your organization may have one division devoted to projects and another that manages the ongoing service afterwards. The ongoing support services division will have a part in ensuring they have enough documentation to respond to questions from and provide support to clients. 
In larger projects, especially construction projects, the project manager needs to include in their transition plans the documentation for all warranties on equipment and services that were part of the project. These should be organized and provided for the client in a clear, logical fashion. The project manager may also want to provide quotes for ongoing support services from other vendors and extended warranties. 
In the end, it is the responsibility of the project manager to ensure that not only is the project completed to the satisfaction of the key stakeholders, but that the key stakeholders also have access to resources to support them in the future, whether they choose to avail themselves of that option or not. 
Project management leaders may also conduct post-implementation audits, which is a review conducted several months after a project has been completed and delivered to the customer. The purpose of the audit is to assess whether the project met its objectives, whether the benefits promised in the project plan were realized, and identifies any lessons that can be learned for future projects. This review is essential as it allows organizations to determine the success of their projects and make improvements in their project management processes, leading to better outcomes and increased efficiency in future projects.
[bookmark: _Toc120460980][bookmark: _Ref120461103][bookmark: _Toc121144042][bookmark: _Toc130977067][bookmark: _Toc131512473][bookmark: _Toc131512658][bookmark: _Toc133913009]Your Next Steps in Project Management
Managing projects can be a rewarding experience for people who enjoy diverse job opportunities and working with others to create new and innovative products or services. But sometimes it is difficult to know how to get started. In this chapter, we will discuss steps you can take to start or build your career in project management.
Chapter Learning Objectives
· Identify actions you can take to begin your career in project management.
[bookmark: _Toc131512474][bookmark: _Toc131512659][bookmark: _Toc133913010]Starting your Career in Project Management
To get started in a project management career, consider the following suggestions.
Gain education and certification. Consider obtaining a bachelor's or master's degree in a relevant field, such as business administration, engineering, or computer science. Because project management is a tool used in many industries, you should think about the field you want to be in and learn as much about that field as you can. While you don’t need to be an expert to manage a project, it does help if you understand the terminology and processes that are common in your field. For example, if you want to work in construction project management, it would be helpful to understand construction industry regulations, processes, and standards associated with safe practices.
Obtaining a professional certification in project management can also help you stand out among other job applicants. The Project Management Institute (www.pmi.org), for example, offers entry level, advanced, and specialized certifications in project management. The Certified Associate in Project Management (CAPM) is an excellent entry-level certification you can obtain without related work experience. If you have three or more years of work experience, you might consider the Project Management Professional (PMP) certification. Credentials such as these demonstrate your commitment to being an excellent project manager.
Build practical experience. Gain experience by working on projects in your current job or volunteer for projects in your community. Documenting your experience and responsibilities will help demonstrate your skills and knowledge. For example, you may be able to include on your résumé the group projects you worked on while obtaining your degree, especially if you led the team. If you have worked as a volunteer with an organization and helped plan or manage a project, you can include this information on your résumé. Once you start thinking about all the work you do for your job, community, and education, you will be able to identify many activities that can support your experience with planning and managing projects.
Network with project managers. Join professional organizations and attend conferences and events to network with other project managers and build relationships within the industry. PMI chapters are located worldwide in major and not-so-major metropolitan areas and offer local networking and career development opportunities. Attending chapter events will give you the opportunity to meet professionals working in project management and explore the career opportunities in your area.
Stay current on best practices in project management. Stay current with industry trends and best practices by reading industry publications, attending training and workshops, and participating in continuing education opportunities. The discipline of project management is founded on the basic principles of effective planning and management of projects, but the best practices for planning and managing projects evolve as technology and the workplace evolve. Good project managers keep up with the latest trends in project management through continuous learning and self-development. PMI chapters typically offer learning and development events in your local area, making membership in a local chapter even more beneficial to your career.
Connect with a mentor or career advisor. Find a mentor who can provide guidance and support as you grow in your career. A mentor can also help you navigate the challenges you may encounter in your career.
	Deeper Dive
	PMI has launched a student and early career web site where you can learn about free and low-cost opportunities for building your project management career.
· PMI Early Career Resource Page. https://www.pmi.org/pmi-for-students
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Refer to the page number after each term for an explanation of the term. Definitions are provided in the following section. 
Alternatively, you can visit the PMI Lexicon of Project Management Terms at https://www.pmi.org/pmbok-guide-standards/lexicon.  
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Project Success


Focuses on the outcomes of the project (product, service, or result)


Acceptance by project key stakeholders


Project Management Success


Focuses on the processes of the project


Acceptance by the project sponsor


Organizational Success


Focuses on the organization's strategic objectives or strategic outcomes


Acceptance by the top management team



C-Level Executives


Project Office


Functional Manager 1


Functional Manager 2


PM 1


PM 2


PM 3


Staff 1


Staff 2


Staff 3


Staff 4


Staff 5


Staff 6


Staff 7


Staff 8



C-Level Executives


Project Office


Functional Manager 1


Functional Manager 2


PM 1


PM 2


PM 3


Staff 1


Staff 4


Staff 6


Staff 7


Staff 2


Staff 5


Staff 3


Staff 8



Select Initial Approach


Choose development approach best suited for endeavor


Tailor for the Organization


Modify based on characteristics of the organization


Tailor for the Project


Adjust based on characteristics of the project


Implement Continuous Improvement


Inspect and adapt



Are the outcomes novel and unique?


Yes: Either


No: Either


Requirements


Innovation


Scope


Change


Are they well understood?


Yes: Predictive


No: Adaptive


Will the scope change over time?


Is it easy to make changes?


Yes: Adaptive 


No: Predictive


No: Predictive


Yes: Adaptive



Risk


Safety & Regulations


Can we deliver In parts?


Is there high uncertainty?


Are they rigorous or numerous?


Yes: Predictive


No: Adaptive


Yes: Either


No: Either


No: Predictive


Yes: Adaptive


Delivery Options



Are they highly involved?


Yes: Adaptive


No: Predictive


Stakeholders



Schedule


Are there constraints or hard deadlines?


Yes: Adaptive


No: Predictive



Funding


Is it consistently available and guaranteed?


No: Adaptive


Yes: Predictive


Start-Up


Wrap-Up


Planning


Delivery (the event)


Hire an Event Planner or DIY


Deposits & Reservations


Guests & Invitations


Gown and Tuxedos


Honeymoon


The BIG Day!


Pay the bills!


Food & Decorations



brainstorm and clarify the idea


Submit the idea to professor for approval


Proposal (Iteration 2)


Create outline and annotated bibliography


First Draft (Iteration 3)


Submit first draft to professor for approval


Final Version (Iteration 4)


Incorporate feedback from professor and write final draft


Submit final draft to professor for approval


Submit proposal and outline to professor for approval


Research Idea (Iteration 1)


Conduct a literature review, incorporating feedback from the research idea


Write first draft, incorporating feedback from the proposal



Online Ticket Reservation


Students can reserve tickets online but pay and pick them up in person


Online Ticket Payment


Students can pay for tickets online but pick them up in person


Self-Printing of 
Tickets


Students can pay for tickets online and print them


Planning


Delivery 1


Integration


Delivery 2


Delivery 3



Sprint 1


Feedback


Sprint 2


Feedback


Sprint 3


Feedback


Backlog


Prioritization of work for next sprint


Backlog


Prioritization of work for next sprint


Backlog


Prioritization of work for next sprint



Advantages


Easy to understand and tally.


Disadvantages


All criteria are treated equally and given the same weight.


Multiple Criteria can be considered.


Can be used to quickly gather input from a wide range of stakeholders.


Easily changed to reflect management direction/policy.


Can be posted online to gather public input.


Criteria that are “must-haves” are not separated from those that are “wants.”


Easy to add too many non-important criteria to the checklist.


Result of the checklist is a relative score, not a go or no-go decision.



Identify


Who are the stakeholders?


Analyze


Engage


How much power does the stakeholder have?





How will the PM communicate with and involve stakeholders?


What do the stakeholders want?


What does the project need from them?


How interested is the stakeholder in the project?



Project Stakeholders


Your Manager


Peers


Resource Managers


Internal Customers


External Stakeholders


Government and Regulatory Bodies


Contractors


Suppliers and Vendors


Project Sponsor


External Customers


The Project Team


Internal Stakeholders


Top Management



Project Planning Areas


Project Scope & Deliverables


Schedule


Activities


Budget


Activity-Related Costs


Requirements


Responsibilities


Resources


Relationships


Other Project Costs


Scope


Reserves



Wedding


1.0 Invitations


2.0 Venues


3.0 Wedding Party


1.1 Guest List


1.2 Invitations


2.1 Wedding Chapel


2.2 Reception Venue


3.1 Bridal Attire


3.2 Groom & Groomsmen Attire


3.3 Bridal Attendants Attire


3.4 Bridal Party Gifts


3.5 Other Participants


2.2.1 Location Contract


2.2.2 Food and Catering


2.2.3 Decorations


2.1.1 Location Contract


2.1.2 Decorations



Expert judgment


Alternative analysis


Published estimating data


Project management software


This approach involves bringing in experts who have done this sort of work before and getting their opinions on what resources are needed.


This approach includes considering several different options for how you assign resources, such as varying the number of resources or using different types of resources.
Many times, there is more than one way to accomplish an activity. Alternative analysis helps decide among the possibilities.


If available, published data may be used by project managers in many industries to help them determine how many resources they need. 
This information can be found in articles, books, journals, and periodicals that collect, analyze, and publish data from other people’s projects.


Software like Microsoft Project will often have features designed to help project managers estimate resource needs and constraints and find the best combination of assignments.



Bottom-Up


Top-Down


A. Identify the deliverables


D. Identify the project objectives


E. Estimate the project schedule


F. Define the deliverables


B. Decompose deliverables into work packages


C. Determine the project schedule



Identify


document the requested change


Assess


impact to project


Act


approve or reject change


Evaluate


implement change


evaluate success of change



Identify


document the requested change


Assess


determine impact to project


Decide


Evaluate


implement change


evaluate success of change


approve or reject change


Act



Confront


Relationships are important


High trust between participants


Compromise


Participants have equal power


Accommodate


Force


Withdraw


Time is available to solve problem


Collaborate


Time is available to reach consensus


Willingness to give and take


Unequal power between participants


Maintains harmony and goodwill


Not enough time to collaborate or problem-solve


Urgent response is required


Compliance with regulatory requirements or mandates



Compromising


Forcing


Collaborating


Avoiding


Accommodating



Forcing


Accommodating


Collaborating


Avoiding


Compromising


Fighting for the outcome


Win-Lose


Not engaging in the conflict


Lose-Lose


Agreeing on a less-than-ideal solution


Lose-Lose


Allowing the other to realize their goal


Lose-Win


Working together for an optimal solution


Win-Win



Is it unique? 


Does the product have a limited time frame? 


Is there a way to determine when the project is completed? 


Is there a way to determine stakeholder satisfaction?



Legitimate


Reward


Coercive


Referent


Expert


Information



Rational Persuasion


Inspirational Appeals


Consultation


Ingratiation


Personal Appeal


Exchange


Coalition Tactics


Pressure


Legitimating Tactics



Forming


Orientation


Introduction


Storming


Power Struggles


Norming


Consensus on processes & roles


Performing


Adjourning


working toward goal achievement


Recognition


Disbandment


 Conflict


Understanding



Initial Data


Estimate to Complete (ETC) 


Estimate At Completion (EAC) 


Variance At Completion (VAC)


Variance Analysis


Forecasting


Cost Variance (CV) 


Schedule Variance (SV) 


Cost Performance Index (CPI) 


Schedule Performance Index (SPI) 


Planned Value (PV)


Actual Costs (AC)


Earned Value (EV)


Budget at Completion (BAC)


To Complete Performance Index (TCPI)


Percent Complete Index-Budget (PCIB) 


Percent Complete Index-Cost (PCIC) 


Red = Major issues or problems exist


Yellow = Moderate issues or problems exist


Green = No issues or problems



Project Characteristics


unique or modified outcome


temporary with a defined beginning and ending date


constraints limit the project


include some amount of uncertainty


completed when the project goals are achieved, or it's determined the project is no longer viable.



Stewardship 


Be a diligent, respectful, and caring steward


Team 


Create a collaborative project team environment


Stakeholders 


Effectively engage with stakeholders


Value 


Focus on delivering value to the organization and end users


Systems Thinking 


Recognize, evaluate, and respond to system interactions


Leadership 


Demonstrate positive and authentic leadership behaviors


Tailoring 


Tailor practices based on context


Quality


Complexity 


Navigate complexity


Risk 


Optimize risk responses


Adaptability and Resiliency 


Embrace adaptability and resiliency


Change 


Enable change to achieve the envisioned future state


Build quality into processes and deliverables


Stakeholder


Team


Development Approach & Life Cycle


Planning


Project Work


Delivery


Measurement


Uncertainty


Identifying, analyzing, engaging, and communicating activities with key people involved in the project


Leading and managing the project team, who are responsible for producing the project's deliverables


Identifying and adapting the project's approach to developing the deliverables, including delivery cadence and life cycle


Activities to identify and schedule work to complete the project deliverables to the end user's satisfaction; includes budget estimation


Establishing processes and managing resources to ensure project work is completed smoothly


Activities to ensure the project outcomes support the organization's strategy and the end users' needs


Activities to monitor project work and ensure the project proceeds within expected parameters


Activities to identify, plan for and manage uncertain events (risks and opportunities) that may arise during project work


Leadership and Interpersonal Skills


Technical Knowledge


Strategic Business and Management Skills



Internal


Organization Culture


External


PESTLE (political, economic, social, technological, legal, environmental) Factors


Physical Structure & Assets


People


Competition and Market Factors


Processes



External Environmental Factors


Internal Organizational Environment (1.6.2.2)


External Environment (1.6.2.3)


Organizational Process Assets


Policies, procedures, processes


Organizational knowledge


Employee knowledge



organization culture, values, norms, ethics


organization structure, governance, policies, processes


infrastructure, technology, physical assets, geographic distribution


employee capability, knowledge assets, availability



Political


Economic


Social-Cultural


Technological


Legal & Ethical


Environmental & Natural Resources


Leadership, Delegation, & Influence


Motivation & Teamwork


Emotional Intelligence


Communication & Active Listening


Negotiation & Conflict Management


Problem-Solving
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Motor Assembly Check Sheet

Name of Data Recorder: Lester B. Rapp
Location: Rochester, New York
Data Collection Dates: 17 - 123
Sunday Monday Tuesday Wednesday Thursday Friday Saturday TOTAL
Supplied parts rusted 11111 T 111 11T Il 2
Misaligned weld |_|_| |_| 5|
Improper test procedure 0|
‘Wrong part issued 3|
Film on parts 0|
Voids in casting 6|
Incorrect dimensions | | 2|
Adhesive failure 0]
Masking insufficient | 1]
Spray failure | | | | | 5|

TOTAL 10 13 10 = 4
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