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Chapter 9: Measuring and Controlling Project Performance

From the Project Execution Performance Domain: 

3. Manage Progress.

5. .Implement Quality Assurance Procedures.

From the Project Control Performance Domain: 

1. Measure Performance.

2. Refine Control Limits.

3. Take Corrective Action.

4. Evaluate Effectiveness of Corrective Action.

5. Ensure Plan Compliance.

Overview

This chapter will wrap up the Executing process group and introduce the Controlling process group. The Executing processes we’ll cover in this chapter are Solicitation, Source Selection, Contract Administration, and Quality Assurance. There are several questions on the exam that involve the Solicitation, Source Selection, and Contract Administration processes. These processes are usually performed in the order given here. 

The Solicitation process obtains vendor proposals in the form of responses to requests for proposals (RFPs), requests for information (RFIs), and other documents. Source Selection marks the receipt of bids and proposals and selects a vendor from among the bidders. The Contract Administration process monitors the contract to ensure the vendor meets all the requirements of the contract. 

The Controlling process group involves taking measurements and performing inspections to find out if there are variances in the plan. If variances are discovered, corrective action is taken to get the project back on track, and the affected project Planning processes are repeated to make adjustments to the plan as a result of the variances. We will examine two Controlling processes in this chapter: Scope Verification and Performance Reporting.

During Performance Reporting, we’ll talk about performance measurements and look at the various techniques used to get to these measurements. We’ll discuss the remaining Controlling processes in Chapter 10. 

Contracting Foundations

Contracts exist because two or more parties want to exchange goods or services for consideration (usually money) and want a dependable means to assure fulfillment of both sides of the agreement. Contracts are a way to assure the goods are delivered and the money is paid and are enforceable by a court of law if necessary. 

Many times project managers must purchase goods or services to complete the project. Sometimes the entire project is completed on contract. That means project managers should have an understanding of the contracting process. 

Depending on the size of the organization, administering the contract might fall to someone in the procurement department. This doesn’t mean that you’re off the hook as the project manager. It’s still your responsibility to oversee the process and make sure the project objectives are being met regardless of whether a vendor is performing the activities or your project team members are performing the activities. 

You’ll be the one monitoring the performance of the vendor and informing them when and if performance is lacking. If administering the contract is your responsibility, you may have to terminate the contract when the vendor violates the terms or doesn’t meet agreed-upon deliverables. If the procurement department has this responsibility, you’ll have to document the situation and provide this to the procurement department so that they can enforce or terminate the contract.

Contracting Life Cycles

Contracts, like projects, have a life cycle of their own. The four contract life cycles are requirement, requisition, solicitation, and award. These life cycles are intertwined with the following processes from the Guide to the PMBOK: Procurement Planning, Solicitation Planning, Solicitation, Source Selection, and Contract Administration. A description of each of these life cycles follows.

Requirement—Procurement Planning Process

The requirement cycle is the equivalent of the Guide to the PMBOK’s Procurement Planning process, which was discussed in Chapter 6. The project and contract needs are established in this cycle, and the requirements of the project are defined. The statement of work (SOW) is used to define the work of the project, the objectives, and a high-level overview of the deliverables. A work breakdown structure (WBS) is developed, a make or buy analysis takes place, and cost estimates are determined. 

The SOW is provided by the buyer when the project is performed under contract to describe the requirements of the project. The product description can serve as the SOW. 

Requisition—Solicitation Planning Process

This cycle combines the Guide to the PMBOK’s Solicitation Planning process, discussed in Chapter 6, and the inputs from the Solicitation process, which occurs during the Executing process group. Here the project objectives are refined and confirmed. A review of the potential qualified vendors takes place including checking references and reviewing other projects the vendor has worked on that are similar to your proposed project. Solicitation materials such as the request for proposals (RFP), request for information (RFI), and request for quotations (RFQ) are prepared during the Solicitation Planning process, but the solicitation materials are actually presented to the vendors in the next cycle. Generally, the project manager is the one responsible for preparing the RFP, RFI, and so on, and the vendors respond to the RFP during the Solicitation process. 

The inputs to the Solicitation process are the procurement documents and a qualified seller list. Some organizations require vendors to register and maintain information regarding their experience and offerings on a qualified seller list. Vendors must go through the procurement department to get placed on the list. Project managers then must choose their vendors from among the list of prequalified vendors assembled by the procurement department. If a list isn’t available, you’ll have to work with the project team to come up with your own requirements for selecting vendors. 

Solicitation—Solicitation Process

Soliciting bids involves requesting vendors to compete for the contract. This is where vendors will respond to the RFP. You will use the tools and techniques of the Guide to the PMBOK’s Solicitation process during this contract cycle. The resulting output is the vendor proposals.

The vendors bear the majority of work in the Solicitation process by preparing responses to the RFPs. Depending on the RFP and the effort needed to respond, costs to the vendor can become quite substantial. 

There are two techniques of the Solicitation process, bidder conferences and advertising. Bidder conferences allow all prospective vendors to attend a prearranged meeting with the buyers to ask questions and clarify issues they have regarding the project and the RFP. The meeting is held once, and all vendors attend at the same time. The bidder conference is held before the vendor prepares their responses so that they are sure their RFP response will address the project requirements.

Advertising is letting potential vendors know that an RFP is available. The company’s Internet site, professional journals, or newspapers are examples of where advertising might appear. 

Obtaining bids and proposals is the official output of the Solicitation process. The Guide to the PMBOK makes a distinction between Solicitation and Source Selection that you should know: Solicitation obtains bids and proposals; Source Selection is the receipt of bids and proposals. We’ll look at Source Selection next.

Award—Source Selection Process

Vendors are chosen and contracts are awarded and signed during the award cycle. The Guide to the PMBOK equivalent to the award cycle is the Source Selection process. 

The project manager, or the selection committee depending on the organizational policy, receives the bids and proposals during the Source Selection process and applies evaluation criteria to each. We’ve discussed each of the Source Selection inputs previously, but let’s do a quick recap:

Proposals  These are the response to the RFPs, RFIs, etc.

Evaluation criteria  These might include things like purchase price, technical qualifications of the vendor, PMP certification of the project manager, etc.

Organizational policies  Selection committees might evaluate RFP responses instead of the project manager depending on the size of the contract and the organizational policy.

The Source Selection process uses several tools and techniques to select the final vendor. This is usually a complicated process, except for the cases where price is the only determining factor. Let’s examine each of the tools and techniques of this process.

Contract Negotiation

In contract negotiation, both parties come to an agreement regarding the contract terms. Negotiation skills are put into practice here as the details of the contract are ironed out between the parties. At a minimum, contract language should include price, responsibilities, regulations or laws that apply, and the overall approach to the project. 

You might see a term called fait accompli show up on the exam. This happens during contract negotiation when one party tries to convince the other party discussing a particular contract term that it is no longer an issue. It’s a distraction technique, as the party practicing fait accompli is purposely trying to keep from negotiation an issue and claims the issue cannot be changed. For example, during negotiations the vendor tells you that the key resource they’re assigning to your project must start immediately or you’ll lose that resource and they’ll get assigned work elsewhere. However, you don’t know, because the vendor didn’t tell you, that they can reserve this resource for your project and hold them until the start date. They used fait accompli to push you into starting the project, or hiring this resource, sooner than you would have otherwise. 

Weighting Systems

Weighting systems assign numerical weights to evaluation criteria, then multiply this by the weight of each criteria factor to come up with total scores for each vendor. Weighting systems are useful when you have multiple vendors to choose from, as they allow you to rank order the proposals to determine the sequence of negotiations. 

There is an example of a weighted scoring system in Chapter 3. These systems are commonly used to evaluate vendor proposals.

Screening Systems

Screening systems use predetermined performance criteria to screen out vendors. Perhaps your project requires board-certified engineers. One of the screening criteria would be that vendors propose project team members who are board-certified engineers. If they don’t, they’re eliminated from the selection process.

Weighting systems and screening systems are often used in combination to come up with a selection.

Independent Estimates

Your procurement department might conduct an independent estimate of the costs of the proposal and use this to compare to the vendor prices. If there are large differences between the independent estimate and the proposed vendor cost, one of two things is happening: The SOW, or the terms of the contract, was not detailed enough to allow the vendor to come up with an accurate cost, or the vendor simply failed to respond to all the requirements laid out in the contract or in the SOW. 

After all the RFPs are examined and scored, a vendor is selected and the contract is awarded. The only output of the Source Selection process is the contract. We’ve spent a great deal of time discussing contracts previously. Remember to memorize the types of contracts—fixed price, cost plus, etc.— discussed in Chapter 6. 

Once you have a contract, someone has to administer it. In large organizations, this responsibility will fall to the procurement department. But as we mentioned previously, the project manager should still have a solid understanding of administering contracts as they’ll work with the procurement department to determine satisfactory fulfillment of the contract. This brings us to our last contract topic for this chapter, Contract Administration.
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Real World Scenario—Vendor Selection for Fitness Counts HR System

Amanda Jacobson is the project manager for Fitness Counts, a nationwide chain of gyms containing all the latest and greatest fitness equipment, aerobics classes, swimming pools, and such.

Fitness Counts is converting their human resources system. They have several requirements that were specifically addressed in the RFP including the following: the new system must run on a platform that’s compatible with the company’s current operating system; hardware must be compatible with company standards; data conversion of existing HR data must be included in the price of the bid; Fitness Counts wants to have the ability to add their own custom modules using internal programmers; and training of Fitness Counts programmers must be included in the bid. 

They are in the Source Selection process and have received bids based on the RFP published earlier this month. Fitness Counts is using a combination of selection criteria and weighted scoring model to choose a vendor.

One of the selection criteria said that the vendor must have prior experience with a project like this. Four vendors met that criteria and proceeded to the weighted scoring selection process.

Amanda is one of the members of the selection committee. She and four other members on the committee rated the four vendors who met the initial selection criteria. The results are shown in Table 9.1 (following this sidebar).

Vendor C is the clear winner of this bid. Based on the weighted scoring model, their responses to the RFP came out ahead of the other bidders. Amanda calls them with the good news and also calls the other vendors to thank them for participating in the bid. Vendor C is awarded the contract, and Amanda moves on to the Contract Administration process. 
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	Table 9.1: Example Weighted Scoring Model 

	Criteria
	Weight*
	Vendor A
	Vendor B
	Vendor C
	Vendor D

	Platform
	5
	15
	10
	20
	15

	Hardware
	4
	12
	12
	16
	12

	Data Conversion
	5
	15
	20
	20
	10

	Custom Modules/ Training
	4
	16
	12
	12
	16

	Totals 
	—
	58 
	54 
	68 
	53 

	*1–5; 5 highest
	 
	 
	 
	 
	 


Administering the Contract
The Contract Administration process entails monitoring the vendor’s performance and ensuring all the requirements of the contract are met. It’s imperative that the project manager and project team are aware of any contract agreements that may impact the project so the team does not inadvertently take action that violates the terms of the contract. 

Administering the contract is closely linked with project processes. You’ll coordinate the contract with the project processes and monitor progress, execute plans, track costs, measure outputs, approve changes, take corrective action, and report on status just like you do for the project itself. 

Contracting Inputs

The inputs to Contract Administration are contract, work results, change requests, and seller invoices. We’ve already discussed contracts, so let’s move on to work results.

Work Results

Monitoring work results involves an examination of the deliverables to determine which ones are complete and which ones have not been completed to date. It also looks at the quality of the deliverables and the cost of the deliverables. You will monitor work results against the project plan and make certain activities are performed correctly and in sequence. 

Change Requests

Sometimes as you get into the project, you’ll discover changes need to be made. This could entail changes to the contract as well. Change requests might include things like modifications to deliverables, changes in contract terms, or termination for poor performance. Changes that cannot be agreed upon are called contested changes. Contested changes usually result in disputes, claims, or appeals. These can be settled directly between the parties themselves, through the court system, or by a process called arbitration. Arbitration involves bringing all parties to the table with a third, disinterested party who is not a participant in the contract to try and reach an agreement. The purpose of arbitration is to reach an agreement without having to go to court. 

Seller Invoices

Your vendors will submit invoices for payment for the goods or services delivered in the form of seller invoices. Remember that this is an input of Contract Administration and not an output of Solicitation. Also, don’t confuse this with the payment system, which is a tool and technique of this process.

Administering Contracts with Tools and Techniques

Administering the contract requires several tools and techniques according to the Guide to the PMBOK: contract change control system, performance reporting, and payment system. Here’s a review of each.

Contract Change Control System

Much like the management plans found in the Planning processes, the contract change control system describes the processes needed to make contract changes. The change control system is a formal process that requires authorization to make changes. The authorization levels are defined by the organizational policies of your organization. 

This system tracks disputes and their resolution and all the paperwork for submitting changes, and contains a tracking system to number the change requests and record their status. The change control system, along with all the management plan outputs, becomes part of the Integrated Change Control process that we’ll discuss in a later chapter.

Performance Reporting

Reporting is a large part of project management. This entails providing your managers and stakeholders with information regarding the contract and the vendor’s progress regarding project objectives. We’ll discuss performance reporting in depth later in this chapter. 

Payment Systems

Vendors submit seller invoices as an input to this process, and the payment system is the tool and technique used to issue payment. The organization may have a dedicated department, such as accounts payable, that handles vendor payments, or it might fall to the project manager. In either case, follow the policies and procedures the organization established to track vendor payments. 

There is an output to this process called payment requests, which is where the actual check is cut and mailed to the vendor. Don’t confuse payment systems with payment requests. Payment systems include reviews and authorization to issue the check. The payment request output is where the check gets sent to the vendor. 

Before authorizing the payment, you’ll want to verify that the terms of the contract to date have been satisfied. Many times, contracts are written such that payment is made based on a predetermined performance schedule. As an example, perhaps the first payment is made after 25 percent of the product or service is completed. As the project manager, you will verify that the delivery meets the expectations to date before the payment is authorized.

Managing Contract Outputs

The outputs to this process include correspondence, contract changes, and payment requests. These are really extensions of the tools and techniques we’ve already discussed. There are a few more points to examine, so let’s get to it.

Correspondence

Correspondence is information that needs to be communicated in writing to either the seller or the buyer. An example might be changes to the contract or notification of performance issues. You would also use correspondence to notify a vendor that you’re terminating the contract because performance is below expectations and is not satisfying the requirements of the contract. 

Contract Changes

Contract changes are coordinated with the Project Plan Execution process so that any changes impacting the project itself are communicated to the project team and appropriate actions are put into place to realign the objectives. However, contract changes will not always impact the project plan. For example, late delivery of key equipment probably would impact the project plan, but changes in the vendor payment schedule probably would not. It’s important that you are kept abreast of any changes to the contract so that you can evaluate whether the project plan needs adjusting. 

Payment Requests

This is where the payment is physically delivered to the vendor. Again, don’t confuse payment requests with payment systems. Authorization occurs through the payment system tool and technique and then actual payment is made here. I recommend remembering the inputs, tools and techniques, and outputs of the contracting processes including Solicitation, Source Selection, and Contract Administration, as there are several exam questions regarding these processes.

Laying Out Quality Assurance Procedures

The Quality Planning process laid out the quality standards for the project and determined how those standards are satisfied. The Quality Assurance process involves performing quality audits to determine how the project is proceeding. Quality Assurance is concerned with making certain the project will meet and satisfy the quality standards of the project defined during the Quality Planning process. The Quality Assurance process should be carried out through the rest of the project. This is how you will know and guarantee the project specifications will be met. Quality Assurance will also improve the quality of future projects because the information gained from one project in the form of lessons learned can be applied to the quality process during the next project. 

The Quality Assurance process integrates project scope, project costs, and project time. All three of these elements are brought together and measured during this process.

Project team members, the project manager, and the stakeholders are responsible for the Quality Assurance of the project. The project manager will have the greatest impact on the quality of the project during this process. 

Cost of Quality

In Chapter 6, we discussed Quality Planning and some of the ideas behind cost of quality. Quality Assurance further defines the cost of quality by examining the project quality management processes and measuring and evaluating them for effectiveness. This process is concerned with the correctness of work. We already discussed some of the cost of quality practices including zero defects, fitness for use, doing it right the first time, and Deming’s suggestion that 85 percent of the cost of quality is a management problem. Most of these theories came about in the 1950s and 1960s and progressed into full-fledged practices. Today, quality assurance has moved more into the strategic realm and is concerned with integrating quality into the strategic-planning process so that quality becomes a companywide theme. Today quality also means allowing your customers, whether internal or external, to define quality and using the quality edge to smash your competition.

Inputs to Quality Assurance 

The inputs to Quality Assurance are what we use to measure the organizational project quality management processes against. The quality management processes were defined during Quality Planning. The inputs to the Quality Assurance process are quality management plan, results of quality control measurements, and operational definitions. 

Quality Management Plan

The quality management plan we talked about during project Planning defined the quality management processes that we’ll use here. The quality management processes ensure that the project will satisfy the quality standards laid out in the plan. The project plan outlined quality improvements, quality control, and quality assurance.

Results of Quality Control Measurements

According to the Guide to the PMBOK, these are quality control testing records and quality control measurements that are used to compare and analyze quality standards. Some of the tools you’ll use to take quality measurements include inspecting, sampling, statistical sampling, and other monitoring techniques. We’ll talk more about the tools and techniques of Quality Control in Chapter 10.

Operational Definitions

Operational definitions are an output of the Quality Planning process and become an input to the Quality Assurance process. You’ll remember from Chapter 6 that operational definitions describe in detail what it is that’s being measured and how to perform the measurements according to the Quality Control process. 

We’ve recapped the inputs to Quality Assurance here because they’re important elements of this process and you may encounter an exam question regarding these inputs. However, the most important thing to remember about Quality Assurance is that quality management processes are what we use to make certain the project satisfies the quality standards laid out in the project plan. 

Now let’s take a look at the tools and techniques of this process, which will lead us to the final output, quality improvements.

Quality Tools and Quality Audits

There are only two tools and techniques of the Quality Assurance process: Quality Planning tools and techniques and quality audits.

We discussed Quality Planning tools and techniques during the Quality Planning process. You’ll recall that the tools and techniques are benefit/cost analysis, benchmarking, flowcharting, design of experiments, and cost of quality. These tools can be used during this process as well to measure project performance.

Quality audits serve a threefold purpose. First, they periodically review quality management activities and assure that they’re examining the right quality elements. Second, quality audits measure how the project is progressing and identify corrective actions when variances are detected in the measurements. You’ll use the tools and techniques of this process to take performance measurements. And third, quality audits identify lessons learned for the benefit of future projects. Lessons learned allow project managers to learn from prior projects what things worked and what things didn’t work so as not to repeat the same mistakes.

Quality audits are performed on a regular schedule or at random depending on the organizational policies. Quality audits performed correctly will provide the following benefits:

· The product of the project is fit for use and meets safety standards.

· Applicable laws and standards are adhered to.

· Corrective action is implemented where necessary.

· The quality plan for the project is adhered to.

· Quality improvements are identified. 

Quality audits are generally performed by experienced specialists. The specialist’s job is to produce an independent evaluation of the quality process. Some organizations are large enough to have their own quality assurance departments or quality assurance teams; others may have to hire contract personnel to perform this function. Internal quality assurance teams report results to the project team and management team of the organization. External quality assurance teams report results to the customer.

Quality Improvements

Quality improvements are the only output of this process. Quality improvements come about as a result of the quality audits. During the course of the audit, you may discover ways of improving the efficiency or effectiveness of the project thereby increasing the value of the project and more than likely exceeding stakeholder expectations. 

Quality improvements are implemented by submitting change requests or taking corrective action. Quality improvements interface with the Controlling processes because of the need to file change requests. We’ll look at change requests and change request procedures in Chapter 10.

We’ve completed the Executing process group with the Quality Assurance section. Remember that the Executing and Controlling processes serve as inputs to each other and that Executing and Controlling are both iterative process groups. As your project progresses and it becomes evident controls need to be exercised to get the project back on track, you’ll come back through the Executing process group to reexamine Project Plan Execution, Quality Assurance, and others and then proceed back through the Controlling processes again. Let’s move on to the Controlling process group now and find out what it’s all about. 

Managing Project Progress

Managing and reporting on project progress is the primary focus of the Controlling processes. Many of the tools we talked about in the Project Plan Execution and the Information Distribution processes are used to manage and report project status. Another process that helps manage and control project progress is the Scope Verification process. 

The most important thing you should know about Scope Verification for the exam is that Scope Verification formalizes the acceptance of the project scope and is primarily concerned with the acceptance of work results. Don’t confuse this process with Quality Assurance, which we covered earlier in this chapter. Remember it this way:

· Verification = accepting work results.

· Quality Assurance = checking for correct work results.

Scope Verification involves evaluating the inputs of this process including work results, product documentation, WBS, scope statement, and project plan to determine if the work is complete and if it satisfies the project objectives. Evaluation is performed using inspection, which is the only tool and technique of this process. You should perform Scope Verification even if the project is canceled to document the degree to which the project was completed. This serves as historical information, and if the project is ever started up again, you’ve got documentation that tells you what was completed and how far the project progressed. 

The output of Scope Verification is formal acceptance. Stakeholders are the people who will accept the work results. Remember that stakeholders include customers, the project sponsor, the management team, etc. Document their acceptance with formal sign-off and file it in your project notebook. 

Establishing Performance Measurements

Performance Reporting is part of the Communications Management knowledge area. Thus, it involves collecting and reporting information regarding project progress and project accomplishments to the stakeholders, project team members, management team, and other interested parties. It also involves forecasting future project progress. Reporting might include information concerning project quality, costs, scope, project schedules, procurement, and risk. There are several tools and techniques we can use to do that. The inputs to this process—project plan, work results, and other project records—have been discussed previously. 

Performance Reporting Tools and Techniques

There are five tools and techniques in this process: performance reviews, variance analysis, trend analysis, earned value analysis, and information distribution tools and techniques. You’ll need to fully understand the variance analysis, trend analysis, and earned value analysis techniques. We’ll spend most of our time on the earned value analysis techniques in this section, which involve several formulas. I strongly recommend you memorize every formula I present. I’ll pass on a memorization tip I used to commit these formulas to memory when we get to the earned value section. On to the first tool and technique.

Performance Reviews

Performance reviews are project status meetings held with the project team and stakeholders to collect status and report on project progress. We covered the purpose and proper etiquette of status meetings in Chapter 8.

Variance Analysis

Variance analysis compares the expected project plan results with the actual results as the project progresses to determine if variances exist. Typically, the project schedule and project costs are the two areas most often measured. However, quality, performance specifications, risk, and project scope are measurable as well. For the exam, remember that this tool and technique uses project plan results and compares them to actual results to determine variances. 

Trend Analysis

According to the Guide to the PMBOK, trend analysis determines if project performance is improving or worsening over time by periodically analyzing project results. These results are measured with mathematical formulas that attempt to forecast project outcomes based on historical information and results. There are several formulas you can use to predict project trends, but it’s outside the scope of this book to go into them. The exam expects you to understand the concept behind trend analysis, not the formulas used to calculate it. You’ll want to remember that the results you’ve analyzed using trend analysis formulas are used to predict future project behavior, or trends. 

Earned Value Analysis

Earned value analysis is the most often used performance measurement method. Simply stated, it compares what you got to what you spent. Earned value looks at schedule, cost, and scope project measurements together. To perform the earned value calculations, we need to first determine three measurements: the planned value (PV), actual cost (AC), and earned value (EV). 

Each of these measurements has recently been renamed in the Guide to the PMBOK. You may see their original names in other publications. Here is a quick reference in case you come across the original names of these measurements:

· PV = budgeted cost of work scheduled (BCWS).

· AC = actual cost of work performed (ACWP).

· EV = budgeted cost of work performed (BCWP).

Let’s look at a definition of each of these before we dive into the actual calculations. I recommend you memorize each of these acronyms and make certain you understand the meaning of each before progressing. If you confuse PV for AC or EV, which is easy to do, you’ll miss several exam questions. 

Planned Value

The planned value (PV) is the cost of work that’s been budgeted for an activity during a certain time period. These estimates and budgets were established during the Planning process. Remember that PV is the planned costs for activities completed during a given time period. 

Actual Cost

Actual cost (AC) is the cost of the work to date, including direct and indirect costs. Remember that AC is money that’s actually been expended to date. Later we’ll see how to compare this to PV to come up with variance calculations results.

Earned Value

Earned value (EV) is a measurement of the project’s progress to date, or the value of the work completed to date.

EV is the sum of the cumulative budgeted costs for completed work for all activities that have been accomplished as of the measurement date. If your total budget is $1000 and 50 percent of the work has been completed as of the measurement date, your EV would equal $500. The exam will usually always provide the EV figure—you don’t have to calculate it.

These three measurements can be plotted graphically to show the variances between them. If there are no variances in the measurements, all the lines on the graph remain the same, which means the project is progressing as planned. Figure 9.1 shows an example that plots these three measurements. 




Figure 9.1: Earned value 

All of these measurements include a cost component. Costs are displayed in an S-curve because spending is minimal in the beginning of the project, picks up steam toward the middle, and then tapers off at the end of the project. This means our earned value measurements will also take on the S-curve shape.

Now we can calculate whether the project is progressing as planned using a variety of formulas. We’ll use Figure 9.1 as our example for the formulas below. Figure 9.1 totals are as follows: PV = 400; EV = 375; AC = 325.

Cost Variance

This variance tells us if costs are higher than budgeted (with a resulting negative number) or lower than budgeted (with a resulting positive number).

The cost variance (CV) is calculated as follows:

CV = EV – AC

Let’s calculate the CV using our numbers:

375 – 325 = 50

The CV is positive, which means we’re spending less than what we planned as of July 1. 

If we come up with a negative number as the answer to this formula, it would mean that costs are higher than what we’d planned as of July 1. 

Schedule Variance

This variance tells us if the schedule is ahead or behind what was planned for this period in time.

The schedule variance (SV) is calculated as follows:

SV = EV – PV

Let’s plug in our numbers:

375 – 400 = –25

The resulting schedule variance is negative, which means we are behind schedule, or behind where we planned to be as of July 1. 

Performance Indexes

Cost and schedule performance indexes are primarily used to calculate performance efficiencies. They’re often used in trend analysis to predict future performance. You’ll need to know the calculations and what the results mean. If your result in either formula is greater than one, you’ve got better than expected performance. If the result is less than one, you’ve got poor performance. If it equals one, you’re right on target. 

The cost performance index (CPI ) is calculated this way:

CPI = EV ÷ AC

Let’s plug in our numbers and see where we stand.

375 ÷ 325 = 1.15

This means cost performance is better than expected. We get an A+ on this assignment.

The schedule performance index (SPI) is calculated this way:

SPI = EV ÷ PV

Again, let’s see where we stand with our example:

375 ÷ 400 = .94

Uh oh, not so good. Schedule performance is not what we expected. We won’t grade this one. 

Estimate at Completion

There are only a few calculations remaining that will help us finish up our analysis of project progress. EAC is the estimate at completion. This estimates the total cost of the project at completion based on what we know today, or performance to date. It’s the best estimate available to determine total costs at completion of the project. 

This measurement is used during the Cost Control process, which we’ll talk about in Chapter 10. However, I believe it’s easier for you to review all these formulas in one place since they all use similar measurements. This should also help you when memorizing the formulas, which I recommend you do.

There are several ways to calculate EAC. The Guide to the PMBOK identifies three methods, which we’ll cover here. The first one looks like this:

EAC = AC + ETC

The estimate to completion (ETC) formula is discussed in a later section. Essentially, it’s the mathematical opposite of the EAC formula.

The EAC formula calculates the actual cost of the project to date plus the cost of the remaining work. Use this calculation when past estimating assumptions are no longer valid or you discover that they were incorrect.

The calculation for EAC using this formula looks like this when ETC = 50: 

325 + 50 = 375

You will use this next EAC formula when you believe the current variances are not typical. In other words, you do not expect the variances that have occurred to date to continue to occur. The formula looks like this:

EAC = (AC + BAC) – EV

Budget at completion (BAC) is the remaining budget less the work that’s been done to date. The exam will give you the BAC figure. Let’s plug in our numbers and see what we get. Assume that BAC = 390.

(325 + 390) – 375 = 340 

Only one more EAC formula to go. Use this version of EAC when you expect project performance to continue with the same type of variances occurring in the future as you’ve experienced to date. 

EAC = [AC + (BAC – EV) ÷ CPI]

Putting our numbers into the formula, using BAC = 390, gives us the following:

[325 + (390 – 375) ÷ 1.15] = 296 

We’ll look at two more formulas—variance at completion and estimate to completion—and then we’ll recap them in an easy-to-memorize form.

Variance at Completion

Variance at completion (VAC) calculates the difference between the budget at completion and the estimate at completion. It looks like this:

VAC = BAC – EAC

We’ll use the most optimistic EAC number:

390 – 375 = 15

Again, the positive number means we’re doing better with costs than we anticipated. 

Estimate to Completion

Estimate to completion (ETC) tells us how much more budget is required to finish the project if everything continues at the current levels of performance. This is our last formula, and you need to memorize it as well:

ETC = EAC – AC

One more time, let’s put in our numbers using 375 as EAC:

375 – 325 = 50 

This formula tells us from July 1 through project completion on October 1, we’ll need $50 more to complete the project if the project continues at the current level of performance.

Recap of Formulas

There are a lot of formulas to memorize. Keep in mind that you’ll be given a calculator when you take the exam, so you don’t have to do the math manually. Here are the formulas we’ve covered in this chapter:

CV = EV – AC

SV = EV – PV

CPI = EV ÷ AC 

SPI = EV ÷ PV

EAC = AC + ETC (use when past assumptions are incorrect)

EAC = (AC + BAC) – EV (use when variances are not typical) 

EAC = [AC + (BAC – EV) ÷ CPI] (use when variances are expected to remain the same)

ETC = EAC – AC

VAC = BAC – EAC

Remember that there are nine formulas. You might want to devise an acronym for the first letters of each formula to help you memorize their order: C-S-C-S-E-E-E-E-V. 

You’ll be given some scratch paper when you go into the exam. I recommend that you write these calculations down on a piece of your scratch paper before you start answering questions and keep it handy. That way, the calculations are off your mind and you’ve got them in front of you to reference when you get to the portion of the exam where these questions appear. 

One tool and technique remains, and then we’ll get into the outputs of the Performance Reporting process. 

Information Distribution Tools and Techniques

Once you’ve collected and calculated the variances for your project, you’ll need to report on them. Information distribution tools and techniques include communication skills, information retrieval systems, and information distribution methods. We discussed each of these during the Information Distribution process in Chapter 8.

Performance Reporting Outputs

This process has two outputs: performance reports and change requests. We’ve already discussed change requests and will talk more extensively about them in Chapter 10.

Performance reports contain the information you’ve gathered from this process. You’ll summarize the performance of the project and present it to the stakeholders, management team, and customers if appropriate via the information distribution system. 

As a result of performance measures and corrective actions, changes are often needed. This requires that change control processes exist to deal with the changes as they happen. The next chapter will look at all of the change control processes. 
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Project Case Study: New Kitchen Heaven Retail Store

Your regularly scheduled status meeting is coming up. Stakeholders have asked for an updated status on the project schedule as well as a remaining cost projection. You decide to provide several performance figures for the project on the status report. You’ll update these figures for every status report from now through the rest of the project. Let’s see how the status meeting is progressing.

“Build-out is behind schedule. They were scheduled to be completed by the 11th of January but aren’t going to finish up until the 23rd.”

“What’s that do to my schedule?” Jill asks. “I’m starting interviews for the store positions on the 14th. I hope to have that wrapped up by the 19th even though the schedule gives me more time. As long as I have the majority of the staff hired by the 19th, we can have them stocking shelves starting the 21st.”

You tell Jill, “Let’s finish up the status of the other items and I’ll come back to that.

“Gomez construction has submitted a seller invoice for the work completed through December 31st. Shelly in our contract management office manages the payment system and handles all payment requests. She’ll get a check cut and out to Gomez by the end of this month. Thanks to Jake for overseeing the quality control of the build-out process.

“The contract management office used a fixed price contract on the hardware and IT supplies order. Ricardo’s group will manage the quality control and testing once it’s all arrived.

“Jill has ordered all the retail products, the cookware line, and has lined up the chef demos. The costs for the new gourmet supplier are higher than our original vendor. This impacts ongoing operations, but the hit to the project budget is minimal.

“I’ve calculated some performance measurements, including earned value measures, as follows (all figures are in millions of dollars): 

BAC = 2; PV = 1.86; EV = 1.75; AC = 1.70

CPI = 1.75 ÷ 1.70 = 1.03

SPI = 1.75 ÷ 1.86 = .94

EAC = [1.70 + (2 – 1.75) ± 1.03] = 1.89 

ETC = 1.94 – 1.70 = .24

“What is all this telling us?” Dirk asks.

“The cost performance index tells us we’re getting a good return for the money spent on the project so far. In other words, we’ve experienced a $1.03 value for every dollar spent to date.

“The schedule performance index isn’t as cheery, but it’s not dreadful news either. This performance indicator says that work is progressing at 94 percent of what we anticipated by this point.

“The estimate at completion tells us that based on what we know today, the total project will cost $1.89 million. That’s coming in under the original $2 million we had budgeted for completion, so we’re on track with the project budget.

“The last figure is the estimated cost of the remaining work.”

“It looks like we’re a little behind schedule based on what you have figured here,” Dirk says.

“Yes, that’s correct,” you reply. “That brings us back to Jill’s question. I have two alternatives to propose. One, we overlap the schedule and allow Gomez’s crew to complete their work while Jill’s staff starts stocking shelves.”

Jill says, “I don’t like this option. We’ll be tripping over each other, and I don’t want merchandise damaged by workers who are still dragging equipment around inside the store. What’s your other option?”

“We could ask Gomez to increase the crew size so that they complete on time according to the contract. We have a provision in the contract that stipulates they add crew members if they miss the scheduled completion date. I will instruct the contract management department to inform Gomez that we’re requiring additional crew members.”

“That will do the trick,” Jill says. “We need the storefront to ourselves when stocking and preparing for opening. I’m glad you had that stipulation in the contract.” 

“Any other questions or concerns?” you ask. With that, the meeting is adjourned.

Project Case Study Checklist 

Contract Administration 

· Work results

· Seller invoices

· Payment systems

· Payment requests

Quality Assurance, quality audits

· Correctness of work results

Scope Verification

· Acceptance of work results

Performance Reporting

· Performance reviews (status meetings)

· Earned value analysis

Summary

We finished up the Executing process group with this chapter and looked at the first process in the Controlling process group. We discussed Solicitation, Source Selection, Contract Administration, and Quality Assurance from the Executing process group and Scope Verification and Performance Reporting from the Controlling process group.

Solicitation, Source Selection, and Contract Administration are generally performed in that order. Solicitation is the process of requesting vendors to compete for the contract through RFPs, RFQs, and so on. The Solicitation process concerns obtaining vendor bids. 

Source Selection involves choosing a vendor among the potential qualified vendors that bid on the project. Source Selection uses evaluation criteria, weighting systems, screening systems, and independent estimates to determine who will win the contract. 

Contracts have cycles of their own, much like projects. Contracting life cycles include requirement, requisition, solicitation, and award. Contract Administration is concerned with monitoring the vendor’s performance and making certain it adheres to the contract requirements. Changes to the contract are managed with change requests.

Changes that cannot be agreed upon are called contested changes. These take the form of disputes, claims, or appeals. They might be settled among the parties directly, through a court of law, or through arbitration.

Seller invoices are submitted as an input to the Contract Administration process. Payment systems process and track vendor invoices, while payment requests are the output of the Contract Administration process and result in the actual payment to the vendor.

During the Quality Assurance process, quality audits are performed to assure the project will meet and satisfy the project’s quality standards set out in the quality plan.

Scope Verification formalizes the acceptance of the work results. It determines if the work is complete and if it satisfies the project objectives. Performance Reporting is one of the core processes in the Controlling process group. This process collects and reports on project accomplishments. Stakeholders, team members, the management team, and the customer may all have interest in the performance progress reports. Performance reviews are status meetings where the performance measures are reported.

Performance reviews, variance analysis, trend analysis, earned value analy-sis, and information distribution tools and techniques are the tools and techniques of Performance Reporting. Variance analysis compares the expected results with the actual results. Trend analysis shows if the project is improving or worsening.

Earned value analysis is the most often used performance measurement method. It includes several calculations that show the status of the project based on three primary values: planned value, actual cost, and earned value.

Exam Essentials

Be able to describe the difference between the Solicitation process and Source Selection.  Solicitation obtains bids and proposals from vendors. Source Selection is the receipt of bids and proposals and the selection of a vendor. 

Be able to name the tools and techniques of Source Selection.  Contract negotiation, weighting systems, screening systems, and independent estimates.

Be able to describe the purpose of Quality Assurance.  It’s a quality management process concerned with making certain the project meets and satisfies the quality standards of the project. It’s concerned with the correctness of the work. 

Be able to distinguish between seller invoices, payment systems, and payment requests.  They are an input, a tool and technique, and an output of the Contract Administration process respectively.

Be able to name the purpose of Scope Verification.  Scope Verification formalizes acceptance of project scope and acceptance of work results.

Be able to define the purpose of Performance Reporting.  This process collects and reports information regarding project progress and project accomplishments. The technique used often to report on project performance is earned value analysis. 

Key Terms

Before you take the exam, be certain you are familiar with the following terms:

	Contract Administration
	planned value (PV)

	actual cost (AC)
	Quality Assurance

	earned value (EV)
	Scope Verification

	earned value analysis
	Solicitation

	Performance Reporting
	Source Selection
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Review Questions

	1.  
	You are a project manager for Dakota Software Consulting Services. You’re working with a major retailer that offers their products through mail-order catalogs. They’re interested in knowing customer characteristics, the amounts of first-time orders, and similar information. As a potential bidder for this project, you worked on the RFP response and submitted the proposal. When the selection committee received the RFP responses from all the vendors bidding on this project, they used a weighted system to make a selection. Which process did this occur in?

A. Source Selection

B. Solicitation

C. Requisition

D. Contract Administration
	



	2.  
	You have been asked to submit a proposal for a project that has been put out for bid. First, you attend the bidders conference to ask questions of the buyers and to hear the questions some of the other bidders will ask. Which of the following is true?

A. Bidders conferences are a tool and technique of the Source Selection process.

B. Bidders conferences are an output of the Source Selection process.

C. Bidders conferences are an output of the Solicitation process.

D. Bidders conferences are a tool and technique of the Solicitation process. 
	



	3.  
	You have been asked to submit a proposal for a project that has been put out for bid. Prior to submitting the proposal, your company must register so that their firm is on the qualified seller list. Which of the following is true?

A. The qualified seller list provides information about the sellers and is a tool and technique of the Solicitation process.

B. The qualified seller list provides information about the project and the company that wrote the RFP and is an input to the Solicitation process.

C. The qualified seller list provides information about the project and the company that wrote the RFP and is a tool and technique of the Source Selection process.

D. The qualified seller list provides information about the sellers and is an input to the Solicitation process. 
	



	4.  
	The tools and techniques of the Source Selection process include all of the following except:

A. Contract negotiation

B. Correspondence

C. Independent estimates

D. Screening system 
	



	5.  
	Which of the following processes negotiates the sequence of award by rank ordering the proposals?

A. Source Selection

B. Solicitation

C. Contract Administration

D. Procurement 
	



	6.  
	During the opening rounds of contract negotiation, the other party uses a fait accompli tactic. Which of the following is true?

A. One party agrees to accept the offer of the other party but secretly knows they will bring the issue back up at a later time.

B. One party claims the issue under discussion was documented and accepted as part of Scope Verification.

C. One party claims the issue under discussion has already been decided and can’t be changed.

D. One party claims to accept the offer of the other party provided a contract change request is submitted describing the offer in detail. 
	



	7.  
	Your procurement department has obtained independent estimates. The vendor’s proposal is substantially different than the independent estimates. All of the following are true except:

A. The SOW was not detailed enough.

B. The vendor failed to respond according to the terms of the proposal.

C. The vendor failed to respond to all items in the SOW.

D. The vendor failed to respond to all items in the contract. 
	



	8.  
	What are the tools and techniques of the Contract Administration process? 

A. Contract change control system, payment system, payment requests

B. Contract change control system, contract negotiations, payment system

C. Contract change control system, contract negotiations, contract changes

D. Contract change control system, performance reporting, payment system 
	



	9.  
	You are a project manager for an engineering company. Your company won the bid to add ramp-metering lights to several on-ramps along a stretch of highway at the south end of the city. You subcontracted a portion of the project to another company. The subcontractor’s work involves digging the holes and setting the lamp poles in concrete. The subcontractor’s performance is not meeting the contract requirements. All of the following are valid options except:

A. You document the poor performance in written form and send the correspondence to the subcontractor.

B. You terminate the contract for poor performance and submit a change request through Contract Administration.

C. You submit a change request through Contract Administration to ask the subcontractor to comply with the terms of the contract.

D. You agree to meet with the subcontractor to see if a satisfactory solution can be reached. 
	



	10.  
	You are a project manager for an engineering company. Your company won the bid to add ramp-metering lights to several on-ramps along a stretch of highway at the south end of the city. You subcontracted a portion of the project to another company. The subcontractor’s work involves digging the holes and setting the lamp poles in concrete. You’ve discovered the subcontractor’s work is not correct because the poles are not buried to the correct depth. Which of the following is true?

A. You are in the Quality Assurance process and have performed a quality audit to assure correctness of work.

B. You are in the Scope Verification process and have performed a quality audit to assure correctness of work.

C. You are in the Contract Administration process and have completed a contract audit to assure the subcontractor’s performance meets the contract requirements.

D. You are in the Performance Reporting process and have completed a performance review of the contractor’s work. 
	



	11.  
	The purpose of a quality audit includes all of the following except:

A. Examines the work of the project and formally accepts the work results

B. Determines how the project is progressing and makes corrections

C. Identifies lessons learned

D. Reviews quality management activities to ensure the right quality elements are being examined
	



	12.  
	You are a project manager for Dakota Software Consulting Services. You’re working with a major retailer that offers their products through mail-order catalogs. They’re interested in knowing customer characteristics, the amounts of first-time orders, and similar information. The stakeholders have accepted the project scope. Work has begun on the project, and you’re confirming some of the initial work results with the stakeholders. You’ve asked for acceptance of the work results. Which process are you in?

A. Quality Assurance

B. Quality Control

C. Scope Verification

D. Performance Reporting 
	



	13.  
	All of the following are tools and techniques of the Performance Reporting process except:

A. Variance analysis

B. Performance reporting

C. Information distribution

D. Performance reviews 
	



	14.  
	This measurement is the value of the work that’s been completed to date:

A. PV

B. AC

C. EV

D. EAC
	



	15.  
	You are a contract project manager for a wholesale flower distribution company. Your project is to develop a website for the company that allows retailers to place their flower orders online. You will also provide a separate link for individual purchases that are ordered, packaged, and mailed to the consumer directly from the grower’s site. This project involves coordinating the parent company, growers, and distributors. You are preparing a performance review and have the following measurements at hand: PV = 300; AC = 200; and EV = 250. What do you know about this project?

A. The EAC is a positive number, which means the project will finish under budget.

B. You do not have enough information to calculate CPI.

C. The CV is a negative number in this case, which means you’ve spent less than what you planned as of the measurement date.

D. The CV is a positive number in this case, which means you’re under budget as of the measurement date. 
	



	16.  
	A negative result from an SV calculation means which of the following?

A. PV is higher than EV.

B. PV equals one.

C. EV is higher than PV.

D. EV is higher than AC. 
	



	17.  
	You are a contract project manager for a wholesale flower distribution company. Your project is to develop a website for the company that allows retailers to place their flower orders online. You will also provide a separate link for individual purchases that are ordered, packaged, and mailed to the consumer directly from the grower’s site. This project involves coordinating the parent company, growers, and distributors. You are preparing a performance review and have the following measurements at hand: PV = 300; AC = 200; and EV = 250. What is the CPI of this project?

A. 0.80

B. 1.25

C. 1.5

D. 0.83
	



	18.  
	You do not expect the types of variances that have occurred on the project to date to continue. If BAC = 300, ETC = 275, PV = 300, AC = 200, EV = 250, and CPI = 1.25, what is the EAC?

A. 240

B. 250 

C. 475

D. 150 
	



	19.  
	You know that BAC = 375, PV = 300, AC = 200, and EV = 250. Variances that have occurred on the project to date are not expected to continue. What is the ETC? 

A. 75

B. 50

C. 125

D. 150
	



	20.  
	What are the outputs of the Performance Reporting process?

A. Performance reports and change requests

B. Performance reports and other project records

C. Change requests and performance reporting

D. Change requests and performance measurements
	




Answers

	1. 
	A   Source Selection involves the receipt of bids and proposals. Weighted systems are one of the tools and techniques of this process used to evaluate vendors based on selection criteria defined by the organization. 

	2. 
	D   Bidders conferences are a tool and technique of the Solicitation process. Solicitation is where proposals are submitted by vendors, and obtained by the organization.

	3. 
	D   Qualified seller lists are an input to the Solicitation process. Their purpose is to provide information about the sellers.

	4. 
	B   Correspondence is an output of the Contract Administration process. One additional tool and technique of Source Selection not shown in the question is weighting systems.

	5. 
	A   Source Selection uses varying tools and techniques to rank order proposals in sequence, starting with the top scoring proposal.

	6. 
	C   Fait accompli is a tactic used during contract negotiations where one party convinces the other that the particular issue is no longer relevant or cannot be changed. Answer B is not correct because Scope Verification does not generally occur during contract negotiations since the work of the project has not yet been performed.

	7. 
	B   Estimates that differ from bids are the result of incomplete details in the SOW or the vendor failing to respond to the items in the SOW or the items in the contract.

	8. 
	D   The tools and techniques of the Contract Administration process are contract change control system, performance reporting, and payment system.

	9. 
	C   The contract change control describes the processes you’ll use to make changes to the contract. This might include contract term changes, date changes, and termination of a contract. 

	10. 
	A   You have just performed a quality audit to verify the correctness of the work. Contract audits are not part of the Contract Administration process, so answer C is not correct. Answer D is not correct as performance reviews are status meetings, or similar meetings, that report on the performance of the project to stakeholders and other interested parties. 

	11. 
	A   The acceptance of work results happens during the Scope Verification process, not during Quality Assurance. 

	12. 
	C   The Scope Verification process is concerned with the acceptance of work results. It also formalizes the acceptance of the project scope.

	13. 
	B   Performance reporting is a tool and technique of the Contract Administration process. The other tools and techniques of Performance Reporting not listed in this question are trend analysis and earned value analysis.

	14. 
	C   Earned value is referred to as the value of the work that’s been completed to date.

	15. 
	D   The CV is a positive number and is calculated by subtracting AC from EV as follows: 250 – 200 = 50. A positive CV means the project is coming in under budget, meaning you’ve spent less than what you planned as of the measurement date.

	16. 
	A   The SV calculation is EV – PV. If PV is a higher number than EV, you’ll get a negative number as a result. 

	17. 
	B   CPI is calculated as follows: EV ÷ AC. In this case, 250 ÷ 200 = 1.25.

	18. 
	B   When variances are not expected to continue, or are atypical in nature, EAC is calculated as follows: (AC + BAC) – EV. Therefore, the calculation for this question looks like this: (200 + 300) – 250 = 250.

	19. 
	C   To answer this question, you’ll first have to calculate EAC because you need that result to plug into the ETC formula. The correct formula for EAC for this question is as follows: (AC + BAC) – EV. Therefore, EAC for this question is as follows: (200 + 375) – 250 = 325. ETC is calculated this way: EAC – AC. Therefore, ETC is as follows: 325 – 200 = 125.

	20. 
	A   Performance Reporting outputs include performance reports and change requests.


Chapter 10: Controlling Change

PMP Exam Content from the Project Control Performance Domain Covered in This Chapter: 

1. Measure Performance.

2. Refine Control Limits.

3. Take Corrective Action.

4. Evaluate Effectiveness of Corrective Action.

5. Ensure Plan Compliance.

6. Reassess Control Plans.

7. Respond to Risk Event Triggers.

8. Monitor Project Activity.

Overview

This chapter will close out the Controlling process group. We started examining the Controlling processes with Performance Reporting and Scope Verification in Chapter 9. Performance reports, which are an output of the Performance Reporting process, serve as an input to every other Controlling process except for Risk Monitoring and Control and Quality Control. 

Performance reports are used during the Controlling processes along with the tools and techniques of the Controlling processes to measure project performance. These measurements and control tools allow the project manager to take corrective action during the Controlling processes to remedy wayward project results and realign future project results with the project plan.

We’ll cover several processes in this chapter including Integrated Change Control, Scope Change Control, Schedule Control, Cost Control, Quality Control, and Risk Monitoring and Control. 

Integrated Change Control lays the foundation for all of the change control processes. We’ll spend time during this process to explain how change control works. The Scope Change Control, Schedule Control, and Cost Control processes are very similar to Integrated Change Control. There’s no need to repeat the information from Integrated Change Control in the other processes. When we get to the Scope Change Control, Schedule Control, and Cost Control sections, we’ll highlight any potential exam questions. Just remember when you’re reading these sections that the information from the Integrated Change Control process applies to these areas as well.

Quality Control involves several new tools and techniques, which show up on the exam. Take some time here to understand them and to differentiate between Quality Planning tools and Quality Control tools. Some of the tools and techniques are used in both processes, but the others pertain to the particular process where they’re listed. 

This chapter concludes the Controlling process group. From here, we move on to the Closing processes and wrap up the project. You’ve learned a lot about project management by this point and have just a few more things to add to your study list. Keep up the good work. You’re getting closer to exam day.

	[image: image26.png]





Managing Integrated Change Control

Changes come about on projects for many reasons. It’s the project manager’s responsibility to manage these changes and see to it that organizational policies regarding changes are implemented. Changes don’t necessarily mean negative consequences. Changes can produce positive results as well. It’s important that you manage this process carefully, because too many changes—even one significant change—will impact cost, schedule, scope, and/or quality. 

Once a change request has been submitted, you’ve got some decisions to make. Ask yourself questions such as, “Should the change be implemented? If so, what’s the cost to the project in terms of the triple constraints: cost, time, and quality? Will the benefits gained by making the change increase or decrease the chances of project completion?”

Just because a change is requested doesn’t mean you have to implement it. You’ll always want to discover the reasons for the change and determine if they’re justifiable, and you’ll want to know the cost of the change. Remember that cost can take the form of increased time. Let’s say the change you’re considering increases the schedule completion date. That means you’ll need human resources longer than expected. If you’ve leased equipment or project resources for the team members to use during the course of the project, a later completion date means your team needs the leased equipment for a longer period of time. All this translates to increased costs. Time equals money as the saying goes, so manage time changes wisely and dig deep to find the impacts that time changes might make on the budget.

How Change Occurs

As the project progresses, the stakeholders or customers may request a change directly. We’ll talk about how they submit those change requests in the next major section. 

Team members might recommend changes as the project progresses. Once the project is under way, they may discover more efficient ways of performing tasks or producing the product of the project and will recommend changes to accommodate the new efficiencies.

Changes to the project may occur indirectly as a result of contingency plans, other changes, or team members performing favors for the stakeholders by making that one little change without telling anyone about it. Many times, the project manager is the last to know about changes like this one. There’s a fine line here as you don’t want to discourage good working relationships between team members and stakeholders, yet at the same time you’ll want to ensure that all changes come through the change control process. A dozen little changes slipped through like this and your project scope suddenly exits stage left.

Change Control Concerns

Integrated Change Control, according to the Guide to the PMBOK, is concerned with three things: influencing the things that cause change, determining that change is needed or has happened, and managing change. 

Influencing those things that bring about change includes factors such as the triple constraints, stakeholder requests, team member recommendations, and others. You’ll want to understand these factors and the impact they have on the project if implemented. Obviously, you’ll want to implement those changes that are most beneficial to the project. Performance measures and corrective actions may dictate that a project change is needed as well. Modifications to the project are submitted in the form of change requests and managed through the change control process. We’ll talk more about change requests later in the chapter.

Managing the changes may involve changes to the project plan, project schedule, or cost baseline, also known as the performance measurement baselines. It’s your responsibility to maintain the reliability of the performance measurement baselines. If changes are not appropriately reflected in the baselines, they become meaningless. Changes that impact a previous process will require updates to those processes, which might mean additional planning is needed. The management plans created during those processes should reflect the changes as well. I would caution you to not change baselines at the drop of a hat. Examine the changes, their justification, and their impacts thoroughly before making changes to the baselines. 

Change Control Techniques

The Integrated Change Control process uses five tools and techniques to implement and manage change: change control system, configuration management, performance measurement, additional planning, and project management information system. We’ll look at the change control system and configuration management tools. The other tools and techniques have been covered elsewhere or are self explanatory.

Change Control System

If you were to allow changes to occur to the project whenever requested, you would probably never complete the project. Stakeholders, the customer, and end users would continually change the project requirements if given the opportunity to do so. That’s why careful planning and scope definition are important in the beginning of the project. It’s your job as project manager to drive out all the compelling needs and requirements of the project during the Planning process so that important requirements aren’t suddenly “remembered” halfway through the project. However, we’re all human, and sometimes things are not known or weren’t thought about until a certain point during the project. Stakeholders start thinking in a direction they weren’t considering during the Planning process, and new requirements come to light. This is where the change control system comes into play.

Purpose of the Change Control System

Change control systems are documented procedures that describe how to submit change requests, how to manage change requests, and the management impacts of the changes as they pertain to project performance. They can include preprinted change request forms that provide a place to record general project information such as the name and project number, the date, and the details regarding the change request. 

The change control system also tracks the status of change requests including their approval status. Not all change requests will receive approval to implement. Those changes that are not approved are also tracked and filed in the project notebook for future reference. 

The change control system defines the level of authority needed to approve changes. Some change requests could receive approval based on the project manager’s decision; others may need more formal approval or more levels of approval such as the project sponsor, executive management, and so on. 

Many organizations have formal change control or change request systems in place. If that’s the case, you can easily adopt those procedures and use the existing system to manage project change. If no procedures exist, you’ll have to define them.

Requirements for Change

There are two things you should require at the beginning of all projects regarding change. First, I recommend that you require all change requests be submitted in writing. This is to clarify the change and make sure no confusion exists regarding what’s requested. It also allows the project team to accurately estimate the time it will take to incorporate the change. Keep in mind that you will get verbal change requests as well. According to Guide to the PMBOK, change requests come in verbal or written forms, but it’s good practice to require them in writing. 

Second, all change requests must come through the formal change control system. Make sure no one is allowed to go directly to team members and request changes without the project manager knowing about it. Also make certain your stakeholders understand that this can cause schedule delays, cost overruns, and sacrifices to quality and isn’t good change management practice. Encourage them from the beginning of the project to use the formal procedures laid out in the change control system to request changes.

Configuration Control Board 

In some organizations, a configuration control board (CCB) is established to review all change requests. They are given the authority to approve or deny change requests as defined by the organization. It’s important that their authority is clearly defined and that separate procedures exist for emergency changes. The CCB may meet only once a week, once every other week, or even once a month depending on the project. When emergencies arise, the pre-established procedures allow the project manager to implement the change on the spot. This will always require a follow-up with the CCB and the completion of a formal change request even though it’s after the fact.

CCB members may include stakeholders, managers, project team members, and others who may not have any connection to the project at hand. Some organizations have permanent CCBs that are staffed by full-time employees dedicated to managing change for the entire organization, not just project change. You may want to consider establishing a CCB for your project if the organization does not have one. 

Some organizations use other types of review boards that have the same responsibilities as the CCB. Some other names you might see are technical assessment board (TAB), technical review board (TRB), and engineering review board (ERB).

Configuration Management

Configuration management in most organizations is a subset of the change control process. Sometimes the configuration management system is the change control system. The exam will expect you to know that configuration management involves identifying the physical characteristics of the product of the project (or of the individual components of the product) and documenting their functionality as well. 

Configuration management describes the characteristics of the product of the project and makes sure the description is accurate and complete. Configuration management controls changes to the characteristics of an item, and tracks the changes made or requested and their status. Audits are performed as part of configuration management to determine if the requirements have been met. 

Integrated Change Control Results

Changes to the project will require updates to the project plan or the supporting detail of the project plan. These changes are noted as such in the project plan, and stakeholders are informed at the status meetings of the changes that have occurred, their impacts, and where the description of the changes can be found. Project plan updates are an output of the Integrated Change Control process.

Two other outputs occur in this process. They are corrective action and lessons learned. We’ve talked about each of these before. Corrective action is any action taken to ensure the product of the project, or future project performance, adheres to the requirements described in the scope document and to the project plan. Remember that corrective action is an output of all of the change control processes except for Quality Control. And, corrective action is an output of the Controlling processes and an input to the Executing processes.

Lessons learned document the causes of the variances that occur in the project. The corrective action taken and the justification for choosing that particular corrective action are noted as part of lessons learned as well. At the conclusion of the project, lessons learned become part of the historical information that is used as inputs to some of the Planning processes. When you take on a new project, it’s a good idea to review the lessons learned of similar projects so that you can plan appropriately and avoid the variances that occurred in the first project. 
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Real World Scenario—Mustang Enterprises’ New Accounting System 

You are a stakeholder of the New Accounting System project for Mustang Enterprises. The existing accounting system lives on a mainframe, and some of the programs used to process data on this system are over 15 years old. Your company decided to hire a contract software services firm to write a thin-client, browser-based version of the accounting system so that the mainframe programs could be retired. 

The project is in the Controlling process, and the contract project manager keeps reporting everything is okay and on schedule. When you asked him detailed questions and requested performance data, the project manager patted you on the back and said, “Don’t worry, I’ve got everything under control.”

You are a little worried, because some of the key project team members have come to you confidentially to inform you of the progress of the project.

After further investigation, you discover that the project manager changed the database midway through the project and didn’t tell anyone except the project team. The project scope stated specifically that project development required database product A. The change in database products changed the project scope and product scope without letting the stakeholders know. 

This change has caused schedule delays, because the project team members have told you they need training in the new database development tools before they can proceed. Additionally, many of the programs already written were to interface with database A, not database B, and will have to be modified in order to work with database B. To add insult to injury, the database switch will impact the project budget in two ways. First, database B involves substantially more money than database A and requires the purchase of new development tools for the programming team. Second, several members of the programming staff will have to attend multiple training sessions on the new database product to fully integrate the programs and system. Training is currently running $2200 per session per person. 

Since you’re a key stakeholder, you decide to bring the information you’ve discovered out into the open at the next project status meeting. Additionally, you plan to meet with the project sponsor and the procurement department to determine what alternatives you have to request the contracting firm replace the current project manager with a new project manager. This may cause further setback to the project, but the project plan and project schedule will require updates anyway as a result of the existing project manager’s decisions. You also determine to document all that’s happened as a lesson learned and to set up a change control process to prevent this from happening in the future.
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Controlling Scope Changes

The Scope Management knowledge area involves Initiation, Scope Planning, Scope Definition, Scope Verification, and Scope Change Control. You’ll recall that project scope describes the work required to produce the product or service of the project. This includes the requirements of the product, which describe the features and functionality of the product or service. Product scope, on the other hand, is the description of the product features. The product description is the document that defines the characteristics of the product or service of the project.

You can conclude from this that the Scope Change Control process involves changes to the project scope. Any modification to the agreed-upon WBS is considered a scope change. Changes in product scope will require changes to the project scope as well. Let’s say one of your project deliverables is the design of a piece of specialized equipment that’s integrated into your final product. Now let’s say that due to engineering setbacks and some miscalculations, the specialized equipment requires design modifications. The redesign of this equipment impacts the end product, or product scope. Since changes to the product scope impact the project requirements, which are detailed in the scope document, changes to project scope are also required. 

Change Requests

Change requests, according to the Guide to the PMBOK, come in written or verbal forms. As stated earlier, I recommend that you require all change requests in written form. They are easier to track this way and provide a paper trail of the action taken. The Guide to the PMBOK also says change requests are direct or indirect, might come from inside or outside the organization, and may result from optional requests or from legal requirements. Change requests are an input to the Scope Change Control process.

Another input we’ve seen before is performance reports. Performance reports tell us which deliverables have been completed and if the project is proceeding as planned. When it’s not proceeding as planned, change requests will result.

The WBS and the scope management plan are the remaining inputs to this process. These have been covered previously. You’ll recall the scope management plan details how scope changes get integrated into the project and how scope changes are managed as well. 

Scope Tracking Systems

There are three tools and techniques of the Scope Change Control process: scope change control, performance measurements, and additional planning. Scope change control is a system that tracks changes and, along with all the other change control systems we’ll detail in this chapter, is integrated with the integrated change control system. Depending on the size and complexity of the project, the integrated change control system may suffice for all changes to the project.

Scope change control is a lot like the integrated change control system. It tracks and records change requests, describes the procedures to follow to implement scope change, and details the authorization levels needed to approve the changes. When your project is performed under contract, scope changes will require conformance to the provisions of the contract and the contract change system as well. 

Scope Changes

The outputs of the Scope Change Control process are scope changes, corrective action, lessons learned, and adjusted baseline. Let’s take a brief look at scope changes.

Scope changes will likely require you to run back through the project Planning processes and make any needed adjustments. Scope changes include any changes to the WBS that were previously agreed to as well. 

Schedule revisions are needed as a result of scope changes. But not all scope changes will necessarily cause increases to the project budget or project schedule. Some scope changes may reduce the number of hours needed to complete the project and or reduce the project budget. 

When scope changes are requested, all areas of the project should be investigated to determine what the changes will impact. The project team should perform estimates of the impact and of the amount of time needed to make the change. Sometimes, however, the change request is so extensive that even the time to perform an estimate should be evaluated before proceeding. In other words, if the project team is busy working on estimates, they aren’t working on the project. That means extensive change requests could impact the existing schedule because of the time and effort needed just to evaluate the change. Cases like these require you to make a determination, or ask the CCB to decide, if the change is important enough to allow the project team time to work on the estimates.

Changes in scope may require updates to the schedule or cost baselines or other baselines established during the Planning process. Adjusted baseline is the output where revisions to baselines are made.

Always remember to update your stakeholders regarding the changes you’re implementing and their impacts. They’ll want to know how the changes impact the performance baselines including the project costs, project schedule, project scope, and quality. 

Controlling Schedule Changes

According to the Guide to the PMBOK, scope changes will impact the project schedule and require schedule changes and revisions as a result. Schedule Control is the process that manages changes to the schedule. 

Schedule Control inputs include project schedule, performance reports, change requests, and schedule management plan. We’ve looked at all these inputs before. Remember that the schedule management plan details the process to implement schedule changes.

This process is very similar to the Integrated Change Control and Scope Change Control processes covered earlier. The schedule change control system is a tool and technique of Schedule Control and works just like scope change control, except that it defines how changes to the schedule are made and managed. The remaining tools and techniques of this process are performance measurements, additional planning, project management software, and variance analysis. We’ll look at variance analysis next. 

Schedule Variances

Variance analysis is a tool and technique of this process that helps determine variances in schedule start and end dates. Comparing the estimated dates to the actual or forecasted dates will show you where variances have occurred, or will occur, and will allow you to implement corrective actions. You’ll want to be certain to examine the float variance of the critical path activities and subcritical activities. Remember that float is the amount of time you can delay starting an activity without increasing the amount of time it takes to complete the project. Because the activities with the greatest amount of float have the potential to cause the biggest schedule delay, examine float variance in ascending order of critical activities.

However, not all schedule variances will impact the schedule. For example, a delay to a non–critical path task will not delay the integrated schedule and may not need corrective action. But delays to critical path tasks will always cause delays to the project completion date and do require corrective action.

The outputs of this process include schedule updates, corrective action, and lessons learned. Updates to the schedule sometimes require what the Guide to the PMBOK terms revisions. In a revision, changes are made to the scheduled start dates and scheduled completion dates of project activities. These generally occur only as a result of a scope change. When revisions are necessary, you may have to establish a new schedule baseline that reflects the changed project activity dates. 

Managing Cost Changes

The Cost Control process manages changes to project costs as outlined in the cost management plan. The inputs to Cost Control are similar to the inputs we’ve seen for the other control processes and include cost baseline, performance reports, change requests, and cost management plan. These inputs are examined using the tools and techniques of this process to determine if revised cost estimates or budget updates are required. 

Cost variances are calculated using the performance measurement and earned value management tools and techniques. You’ll recall from Chapter 9 that earned value management (EVM) continuously monitors the planned value (formerly BCWS), earned value (formerly BCWP), and actual costs (formerly ACWP) expended to produce the work of the project. When variances that result in cost changes are discovered, those changes are managed using the cost change control system. Like the other processes we’ve examined so far, the cost change control system is closely linked with the integrated change control system. 

You may have to do some additional planning if your cost changes are significant. Remember that many times cost, scope, and schedule changes are closely linked. Cost changes may drive schedule changes due to budget cuts, poor-quality products, and so on. The Planning, Executing, and Controlling processes are iterative, and changes to one may require changes or modification to another. Additional planning and computerized tools are the remaining tools and techniques of this process.

It’s important to take the right corrective actions as a result of cost variances, because other problems can result from not dealing with cost issues. Impacts to the budget, quality, or schedule or increased risk may result from incorrect responses to cost variances.

Cost Control problems come about for many reasons including incorrect estimating techniques, predetermined or fixed budgets with no flexibility, schedule overruns, inadequate WBS development, and so on. Good project management planning techniques during the Planning processes may prevent cost problems later in the project. At a minimum, proper planning will reduce the impact of these problems if they do occur. 

Revising Costs 

Cost Control has several outputs that involve revising your original cost estimates and calculating new estimates at completion. We talked about estimate at completion (EAC) calculations in Chapter 9, so be certain to review them before taking the exam. And remember that the EAC calculations determine the estimated total cost of the project at completion and are an output of the Cost Control process. 

Cost Control outputs include revised cost estimates, budget updates, corrective action, estimate at completion, project closeout, and lessons learned. We’ll look at three of these outputs next. Corrective action, EAC, and lessons learned were covered previously. 

Revised Cost Estimates

Revised cost estimates include updating original cost estimates and other areas of the project plan that these estimates may impact. As an example, perhaps the cost estimate for new hardware required for your project was recently revised. Suppose the cost estimate was needed because the equipment originally planned for in the project is no longer available and new equipment is ordered in its place. This may require revisions to other project activities, which will require you to revisit the project Planning processes. 

Always inform appropriate stakeholders of revised cost estimates and any changes of significant impact on the project. Keep them updated on changes, status, and risk conditions during regularly scheduled project meetings.

Budget Updates

The Cost Control process tracks project performance to detect variances. Approved changes as a result of those variances are considered budget updates, which are a type of revised cost estimate. The cost baseline is changed as a result of the budget updates to reflect the new cost estimates. Significant updates to the budget as a result of corrective action or variances may require rebaselining of the project costs. 

Project Closeout

Make certain that you’re familiar with the regulations and standards that are required for project closures and cancellations for your industry. Some industries require the costs of failed or cancelled projects be written off in a specific manner. Familiarize yourself with these standards. You may contact the American Institute of Certified Public Accountants for more information regarding accounting and finance standards for your particular industry.

Cost Control, like many of the other Controlling processes, is concerned with monitoring project performance for variances. As the project manager, you’ll want to keep a close eye on the factors that cause variance to keep their impacts to a minimum. An important thing to remember is that Cost Control makes certain all appropriate parties agree to any changes to the cost baseline. This process is ongoing and continues to manage cost changes throughout the project.

Utilizing Quality Control Techniques

Quality Planning, Quality Assurance, and Quality Control are part of the project Quality Management knowledge area. These processes work together to define and monitor the work of the project and to make certain the results meet the quality requirements laid out in the plan.

Quality Control is specifically concerned with monitoring work results to see if they comply with the standards set out in the quality management plan. Quality Control should be practiced and performed throughout the project to identify and remove the causes of unacceptable results. Remember that Quality Control is concerned with project results both from a management perspective, such as schedule and cost performance, and from a product perspective. In other words, the end product should conform to the requirements and product description defined during the Planning processes. 

Quality Control inputs include work results, a quality management plan, operational definitions, and checklists. We’ve discussed each of these inputs previously, so we’ll move on to tools and techniques. There are several new tools and techniques in this process including inspection, control charts, Pareto diagrams, statistical sampling, flowcharting, and trend analysis. The primary purpose of each of these tools is to examine the product and/or the project processes for conformity to standards. Spend time understanding them and their individual uses, because there are exam questions on each of them. 

Inspection

Inspection involves physically looking at, measuring, or testing results to determine if they conform to the requirements or quality standards. It’s a tool used to gather information and improve results. Inspections might occur after the final product is produced or at intervals during the development of the product to examine individual components.

Don’t confuse inspection with prevention, as they’re two different things. Inspection keeps errors in the product from reaching the customer. Prevention keeps errors from occurring in the process. It always costs less to prevent problems in the first place than it does to fix problems built into the product after the fact. Rework, labor costs, material costs, and potential loss of customers are all factors to consider when weighing prevention costs versus the cost of rework. Philip Crosby developed the theory of zero defects, which deals with prevention costs. Loosely translated, zero defects means doing it right the first time. 

Inspection may take actual measurements of components to determine if they meet requirements. Maybe a component part for your product must be exactly 5 mm in length. In order to pass inspection, the parts are measured and must meet the 5 mm length requirement. If they measure 5 mm, they pass; if they do not, they fail.

Measurements can vary even if the variances are not noticeable. Machines wear down, people make mistakes, the environment may cause variances, and so on. Measurements that fall within a specified range are called tolerable results. So, instead of 5 mm exactly, maybe a range between 4.98 mm and 5.02 mm is an acceptable or a tolerable measurement for our component. If the samples that are measured fall within the tolerable range, they pass; otherwise they fail inspection.

One inspection technique uses measurements called attributes. The measurements determine whether the attributes meet one of two options, conforming or nonconforming. In other words, the measurements conform or meet the requirement, or they do not conform. This can also be considered a pass/fail or go/no-go decision. 

Attribute conformity and inspections are not necessarily performed on every component part or every end product that’s produced. That’s time consuming and inefficient when you’re producing numerous components. Inspection in cases like this is usually performed on a sampling of parts or products. In other words, every X number of parts are tested for conformity or measurement specifics. This measurement technique is called statistical sampling. Statistical sampling is another tool and technique of the Quality Control process that we’ll get to shortly. 

Inspection will tell you where problems exist and give you the opportunity to correct them, thus leading to quality improvements. The other tools and techniques we’ll talk about in this section also lead to quality improvements in the product or process, or both. Quality improvements are an output of the Quality Control process. 

	[image: image29.png]





Real World Scenario—The Never-Ending Bridge Project

One of the main thoroughfares into your city requires a bridge replacement. You were appointed the project manager for the city and have managed this project since its initiation 15 months ago.

The project entailed hiring a contractor to build and construct the new bridge and then managing the contract and the work of the contracting agency to bring the project to a successful completion. 

Approximately 28,000 vehicles travel across this bridge on a daily basis carrying commuters and college students back and forth to the downtown area. One of the requirements was the closure of no more than three of the six lanes of traffic at one time during construction. Another requirement stated that two coats of paint were to be applied to the steel before bringing it on-site, and a third coat of paint was to be applied at the site after construction. The paint is guaranteed to last 25 to 30 years.

You assisted the quality control department with a recent inspection. The inspection revealed that some of the paint was peeling. After further investigation, you discovered that the contractor did not allow the first coat of paint to cure properly, so when the second coat was applied, it didn’t stick correctly and peeled and flaked in places.

You’ve instructed the contractor that according to the terms of the contract and the RFP specifications, they’re required to apply three coats of paint to the bridge as part of the work of the project. Corrective action is needed to get this project back on track. As a result, the contract company decides to subcontract out the paint work to another company while they finish up their remaining tasks on the project.

Unfortunately, the subcontractor that was hired found they were in way over their heads and were not able to complete the paint job. Several months have passed, and the original project completion date was missed long ago. This obviously required revisions to the project schedule when it became clear that the subcontractor wasn’t going to make the date. Now another revision to the project schedule is necessary due to the subcontractor’s failure to complete the painting task. 

The original contractor did some searching and found another subcontractor capable of completing the painting job. It’s now the middle of winter. Because the temperatures are cold, the painting crew must hang insulated tarps between the bays on the bridge and use heaters to warm up small areas of steel to the proper temperature to apply the paint. This process has extended the completion date of this activity by over three times its original estimate and ultimately delayed the completion of the project by two years. 

Corrective action was taken as a result of the inspection and eventually the project was completed, but not without schedule delays, schedule changes, scope changes, and rework—not to mention the increased cost to the original contractor. Since the contract was a fixed price contract, the contractor’s profit was eaten away paying for the painting job. The cost to correct the quality issue did not impact the city, but it did impact the contractor. This is a case where an ounce of prevention would have been worth a pound of cure as the old saying goes.
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Control Charts
Control charts measure the results of processes over time and display the results in graph form. Control charts are a way to measure variances to determine if process variances are in control or out of control. 

Common causes of variances are a result of random variances, known or predictable variances, or variances that are always present in the process. The process itself will have inherent variability that is perhaps caused by human mistakes, machine variations or malfunctions, the environment, and so on. Common cause variances that do not fall within the acceptable range are difficult to correct and usually require a reorganization of the process. This has the potential for significant impact, and decisions to change the process always require management approval. 

Special cause variances are easily controlled at the operational level. Perhaps a machine needs to be calibrated or procedures for the process need to be refined. Perhaps your process is very detailed with specific procedures that are carried out to produce the output. Not following these detailed procedures could result in variances known as special cause variances.

According to the Guide to the PMBOK, processes in control can be changed to bring about improvements, but if processes are in control, you should not adjust the process.

Monitoring Processes

Control charts are used mostly to monitor repetitive activities like you’d find in the manufacturing industry. For example, the process that produces widgets by the case lot must meet certain specifications and fall within certain variances to be considered in control. However, you can use control charts to monitor project variances such as scope and schedule variances as well. 

A control chart is based on sample variance measurements. From the samples chosen and measured, the mean and standard deviation are determined. Quality Control is usually maintained, or said to be in control, within plus or minus three standard deviations. In other words, Quality Control says that if the process is in control, we know that 99.73 percent of the parts going through the process will fall within an acceptable range of the mean. If you discover a part outside of this range, you should investigate and determine if corrective action is needed.

An example control chart is shown in Figure 10.1. 




Figure 10.1: Control chart 

We’ve determined from our samples measurements that 5 mm is the mean in our example control chart. One standard deviation equals 0.02. Three standard deviations on either side of the mean becomes our upper and lower control points on this chart. Therefore, if all control points fall within plus or minus three standard deviations on either side of the mean, the process is in control. If points fall outside of the acceptable limits, the process is not in control and corrective action is needed.

Pareto Diagrams

You have probably heard of the 80/20 rule. Vilfredo Pareto is the person credited with discovering this rule. He observed that 80 percent of the wealth and land ownership in Italy was held by 20 percent of the population. Over the years, others have observed that the 80/20 rule applies across many disciplines and areas. As an example, generally speaking, 80 percent of the deposits of any given financial institution are held by 20 percent of its customer base. Let’s hope that rule doesn’t apply to project managers, though, with 20 percent of the project managers out there doing 80 percent of the work! 

According to Pareto, the 80/20 rule as it applies to quality says that a small number of causes create the majority of the problems. Have you ever noticed that with your project staff or department staff? It always seems just a few people cause the biggest headaches, but we’re off track.

Pareto diagrams are displayed as histograms that rank order the most important factors such as delays, costs, defects, or other factors by their frequency over time. His theory was you’d get the most benefit if you spent the majority of your time fixing the most important problems. The information shown in Table 10.1 is plotted on an example Pareto diagram shown in Figure 10.2. 

	Table 10.1: Frequency of Failures 

	Item
	Defect Frequency
	Percent of Defects
	Cumulative Percent

	A
	800
	.27
	.27

	B
	700
	.23
	.50

	C
	400
	.19
	.69

	D
	300
	.17
	.86

	E
	200
	.14
	1.0





Figure 10.2: Pareto diagram 

The problems are rank ordered according to their frequency and percentage of defects. The defect frequencies in this figure are shown as black bars, and the cumulative percentages of defects are plotted as circles. You can see in Figure 10.2 that problem A should receive priority attention, because the most benefit will come from fixing this problem.

Scatter Diagrams

You’re probably checking that Guide to the PMBOK tool and technique list now and have discovered that scatter diagrams are not on the list. You are correct. The Guide to the PMBOK does not list scatter diagrams as a tool and technique of Quality Control; however, you might encounter a question on the exam regarding them.

Scatter diagrams use two variables, one called an independent variable, which is an input, and one called a dependent variable, which is an output. Scatter diagrams display the relationship between these two elements as points on a graph. As an example, maybe your scatter diagram plots the ability of your employees to perform a certain task. Their experience performing this task in months is plotted as the independent variable on the X axis, and their score, the dependent variable, is plotted on the Y axis.

The important thing to remember about scatter diagrams is that they plot the dependent and independent variables. A sample scatter diagram is shown in Figure 10.3.




Figure 10.3: Scatter diagram 

Statistical Sampling
Statistical sampling involves taking a sample number of parts from the whole population and examining them to determine if they fall within the variances outlined by the quality control plan. Perhaps you determine to statistically sample 25 parts out of a lot or run. The quality plan outlines that the lot will pass if four parts or less fall outside the allowable variance. 

Statistical sampling may also involve determining the standard deviation for a process as discussed in the control chart tool and technique. The quality plan determines if plus or minus two standard deviations, which is 95.44 percent of the population, is adequate, or if plus or minus three standard deviations, which is 99.73 percent, is adequate.

Flowcharting

Flowcharting is also a tool and technique of the Quality Planning process. We discussed the different methods of flowcharting in Chapter 6 including cause-and-effect diagrams and system or process flowcharts. These show how various elements of a system relate. Flowcharts are used in the Quality Control process to examine how problems happen.

Trend Analysis

Trend analysis, according to the Guide to the PMBOK, is a mathematical technique that uses historical results to predict outcomes. Trend analysis often tracks variances in cost and schedule performance by monitoring the number of activities completed with significant variances within a certain time period. This information can then be used to forecast future performance. Trend analysis also tracks technical performance by determining the number of defects observed and the number of defects not corrected.

Quality Control Outputs

Quality Control has several outputs including quality improvement, acceptance decisions, rework, completed checklists, and process adjustments. You should remember two things about Quality Control outputs. 

First, rework will cause a project to take longer than originally planned or estimated to complete. You should try to keep rework to a minimum so as not to impact the project schedule. Rework has the potential to cause morale issues as well, especially if the team members thought they were doing a good job all along. Monitor quality periodically so that rework is kept to a minimum.

Second, process adjustments are taken when corrective action or preventive measures are needed as a result of Quality Control variances. Remember, though, that processes in control can be changed to bring about improve-ments, but processes in control should not be adjusted. Processes out of control may require adjusting, but this should occur only as a result of a management decision and as part of the Integrated Change Control process.

Organizing Risk Response

Risk Monitoring and Control involves responding to risks as they occur. The risk management plan and the risk response plan are two of the inputs to this process. You’ll recall that the risk management plan details how risk is managed and the risk response plan describes how you will implement plans and strategies in the event of an actual risk event. Keep in mind that some risk events identified in risk planning will happen and some will not. You will have to stay alert for risk event occurrences and be prepared to respond to them when they do occur.

Performance measurements taken during the Performance Reporting process and scope changes may identify new risks. Additional risk identification and analysis is an input to the Risk Monitoring and Control process, and the newly identified risks get documented here. Additional risk response planning may be needed to deal with the new risks or with expected risks whose impact was greater than expected. This may require repeating the Risk Response Planning process to create new contingency plans or alternative plans to deal with the risk, or it may require modification to existing plans. The remaining inputs to this process are project communication and scope changes. 

Risk Monitoring and Control Tools and Techniques

The tools and techniques of Risk Monitoring and Control are used to monitor risks throughout the life of the project. Periodic reviews, audits, and new earned value analysis should be performed to check the pulse of risk activity and to make certain risk management is enacted effectively.

The tools and techniques are project risk response audits, periodic project risk reviews, earned value analysis, technical performance measurements, and additional risk response planning. Let’s look at a few of these tools now.

Project Risk Response Audits

Risk audits are carried out during the entire life of the project by risk auditors. Risk auditors are not typically project team members and are expertly trained in audit techniques and risk assessment. These audits are specifically interested in looking at the implementation and the effective use of the transference, avoidance, and mitigation risk strategies.

Periodic Project Risk Reviews

Periodic, scheduled reviews of identified risks, risk responses, and risk priorities should occur during the project. The idea here is to monitor risks and their status and determine if their consequences still have the same impact on the project objectives as when they were originally planned. You may have to revisit the Qualitative and Quantitative Risk Analysis processes when new risk consequences are discovered or risk impacts are found to be greater than what was originally planned.

Technical Performance Measurements

This tool and technique compares the technical accomplishments of project milestones during the Executing process to the technical milestones defined in the project Planning process. Variances may indicate a project risk is looming, which you’ll want to analyze and prepare a response to if appropriate.

Risk Monitoring and Control Outputs 

The outputs of this process include workarounds, corrective action, project change requests, updates to the risk response plan, risk database, and updates to the risk identification checklist. Risk Monitoring and Control should occur throughout the life of the project. Identified risks are monitored and plans are reexamined to determine if they will adequately resolve the risk as it approaches. Additional responses are documented when new risks are identified or when known risk events impact the project more significantly than anticipated. 

If no risk response plan exists for a risk, or an unplanned risk occurs, workarounds are implemented to deal with the risk. A workaround is an unplanned response to a risk event because the risk was unknown until it happened. The workaround attempts to deal with the risk in a productive, efficient manner as the risk occurs. Workarounds are put into place as a result of a negative risk event and are an output of the Risk Response Planning process. 
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Project Case Study: New Kitchen Heaven Retail Store

Ricardo submitted a change request regarding the hardware installation at the new store site. A new, much anticipated operating system was just released, and Ricardo has plans to upgrade the entire company to the new operating system. Since he must purchase new equipment for this store anyway, he contends that it makes sense to go ahead and purchase the hardware with the newest operating system already loaded. His staff won’t have to upgrade this store as part of the upgrade project, because the store will already have the new operating system.

Ricardo’s change request was submitted in writing through the change control system. A CCB was set up during the Planning stages of this project to handle change requests. At the CCB meeting, the following questions come up regarding Ricardo’s request.

Has the new operating system been tested with the existing system? Are there compatibility problems? If so, what are the severity and risk potential of getting the problems resolved and the equipment installed by opening day? Is the vendor ready to ship with the new operating system?

The CCB defers their decision for this request until Ricardo gives them answers to these questions.\ 

During the next CCB meeting, the board reviews a change request from Jill Overstreet. The gourmet food supplier she used went out of business a month or so ago, and Jill contracted with a new vendor. She received a sample shipment from the new vendor and was very unhappy with the results. Upon inspecting the products, she found broken containers and damaged packaging. Meanwhile, Jill found another vendor, who has sent her a sample shipment. She is very pleased with the new vendor’s products and service. However, this vendor’s prices are even higher than the first replacement vendor she contracted with. Jill submitted a cost change request to the CCB because of the increased cost of the gourmet food product shipment. The change in cost does not have a significant impact on the budget, because the new EAC with this change is $1.90 million. The original project budget estimate was $2 million, so the project is still coming in under budget.

You hold a seat on the CCB and are aware of the change requests and their impacts to the project. Ricardo satisfactorily answered all the questions the CCB had, so his request and Jill’s request are both approved during the meeting.

Project Case Study Checklist 

Integrated change management

Change control systems

Formal change request procedures

Configuration control board

Cost change

Quality control

· Inspection

· Corrective action

Summary

We closed out the Controlling process group with this chapter by covering all the change control processes with the exception of Performance Reporting. Change control is an important part of the project process. It’s your responsibility as project manager to manage change and implement corrective action where needed to keep the project on track with the plan.

Integrated Change Control concerns influencing the things that cause change and managing the change once it has occurred. One or more of the triple constraints are generally affected when change occurs. Managing change may involve changes to the project plan, the project schedule, or the budget. Changes that impact processes you’ve already completed require updates to those processes. Corrective action is often a result of change and assures the future performance of the project lines up with the project plan. 

Change control systems document the procedures to manage change and how change requests are implemented. Change requests may come in written or verbal forms, but it’s recommended that you ask for all your change requests in writing. Change requests are processed through a formal change control system, and configuration control boards have the authority to approve or deny change requests. 

Lessons learned are important for future projects and become part of the historical information used as inputs to the Planning processes on future projects. They also are used to document the causes of the variances that occur on the project.

Quality Control monitors work results to see if they fulfill the quality standards outlined in the quality management plan. Quality Control should occur throughout the life of the project. Quality Control uses many tools and techniques. Inspection measures results to determine if the results conform to the quality standards. Attributes are measurements that either conform or do not conform. Control charts measure the results of processes over time, and Pareto diagrams are histograms that rank order the most important quality factors by their frequency over time. You should not adjust processes that are in control; however, you can change these processes to realize improvements.

Risk Monitoring and Control responds to risks as they occur and implements workarounds for unplanned risk events. Some risks planned for during the Risk Response Planning process will occur, and some will not. Perhaps risks that were previously identified do occur and their impacts are much greater than anticipated during the Risk Response Planning process. These will require updates to the risk management plan or workarounds.

Exam Essentials

Be able to name the control processes that are integrated whenever a scope change occurs.  Schedule Control, Cost Control, and Quality Control.

Be able to define the purpose of a change control system.  They are documented procedures that describe how to submit change requests and how changes are tracked and approved, and they document the level of authority needed for approval.

Be able to describe a CCB.  The configuration control board has the authority to approve or deny change requests. Their authority is defined and outlined by the organization.

Be able to define configuration management.  It’s a subset of change control that describes the characteristics of the product of the project and assures accuracy and completeness of the description.

Be able to name the tools and techniques of Quality Control.  Inspection, control charts, Pareto diagrams, statistical sampling, flowcharting, and trend analysis.

Key Terms

Before you take the exam, be certain you are familiar with the following terms:

	change control system
	Quality Control

	configuration control board (CCB) 
	Risk Monitoring and Control

	configuration management
	Schedule Control

	Cost Control
	Scope Change Control

	Integrated Change Control
	 


Review Questions

	1.  
	You are a project manager for Bluebird Technologies. Bluebird writes custom billing applications for several industries. A scope change has been requested. You know change is concerned with all of the following except:

A. Managing change

B. Verifying change 

C. Influencing causes of change

D. Determining that a change occurred
	



	2.  
	You are a project manager for Bluebird Technologies. Bluebird writes custom billing applications for several industries. One of your users verbally requests changes to one of the screen displays. You explain to her that the change needs to go through the change control system. You explain that a change control system does all of the following except:

A. Document procedures for change requests

B. Track the status of change requests

C. Describe the management impacts of change

D. Determine if changes are approved or denied 
	



	3.  
	Change control system, configuration management, performance measurement, additional planning, and project management information system are tools and techniques of which process?

A. Integrated Change Control

B. Scope Change Control

C. Schedule change control

D. Cost change control
	



	4.  
	You are a project manager for Star Light Strings. Star Light manufactures strings of lights for outdoor display. Their products range from simple light strings to elaborate lights with animal designs, bug designs, memorabilia, and so on. Your newest project requires a scope change. You have documented the characteristics of the product and its functionality using which of the following tools and techniques?

A. Change control system

B. Corrective action

C. Configuration management

D. Updates to the scope management plan 
	



	5.  
	You are a project manager for Star Light Strings. Star Light manufactures strings of lights for outdoor display. Their products range from simple light strings to elaborate lights with animal designs, bug designs, memorabilia, and so on. Your newest project requires a change. One of the business unit managers submitted a change through the change control system, which utilizes a CCB. Which of the following is true regarding the CCB?

A. Describes how change requests are managed

B. Requires all change requests in writing

C. Approves or denies change requests

D. Requires updates to the appropriate management plan
	



	6.  
	You are working on a project that was proceeding well until a manufacturing glitch occurred that requires corrective action. It turns out the glitch was an unintentional enhancement to the product, and the marketing people are absolutely crazy about its potential. The corrective action is canceled, and you continue to produce the product with the newly discovered enhancement. As the project manager, you know that a change has occurred to the product scope as the glitch changed the characteristics of the product. Which of the following is true?

A. Changes to product scope are reflected in the project scope.

B. Changes to product scope are reflected in the integrated change control plan.

C. Changes to product scope are a result of changes to the product description.

D. Changes to product scope are a result of corrective action. 
	



	7.  
	You are working on a project that was proceeding well until a manufacturing glitch occurred that requires corrective action. It turns out the glitch was an unintentional enhancement to the product, and the marketing people are absolutely crazy about its potential. The corrective action is canceled, and you continue to produce the product with the newly discovered enhancement. As the project manager, you know that a change has occurred to the project scope. Which of the following is true?

A. Project scope changes do not require CCB approval.

B. Performance measurement baselines are affected by scope changes.

C. Project scope change uses inspection to determine if change has occurred.

D. Project scope change uses workarounds to correct unexpected problems with scope change. 
	



	8.  
	Your project has recently experienced change. Some of the agreed-upon WBS elements have been changed as a result. What kind of change has occurred?

A. Schedule change

B. Risk response change

C. Quality change

D. Scope change 
	



	9.  
	Your project has experienced some changes to the agreed-upon WBS elements. The changes were approved through the proper change control process. The WBS changes may in turn require which of the following?

A. Scope changes

B. Cost changes

C. Schedule revisions

D. Risk response changes
	



	10.  
	Which of the following is true regarding schedule variances?

A. They impact scope, which impacts the schedule.

B. They sometimes impact the schedule.

C. They always impact the schedule.

D. They never impact the schedule. 
	



	11.  
	You are a project manager for Laurel’s theater productions. Your new project is coming in over budget and requires a cost change through the cost change control system. The cost variance was projected using which of the following tools and techniques?

A. Performance measurements

B. Cost baseline measurements

C. Computerized tools

D. Performance reports
	



	12.  
	You are a project manager for Laurel’s theater productions. Your new project is coming in over budget and requires a cost change through the cost change control system. You know all of the following are true regarding Cost Control except:

A. Performance is monitored to detect variances.

B. Changes are reflected in the cost baseline.

C. Changes are monitored and reflected in the project scope. 

D. Changes are monitored so that inappropriate changes do not get into the cost baseline. 
	



	13.  
	Which of the following might require rebaselining of the cost baseline?

A. Corrective action

B. Revised cost estimates

C. Updates to the cost management plan

D. Budget updates
	



	14.  
	You are working on a project to develop a new website for your company. You are monitoring results of the project to determine if they comply with standards set out during the Planning processes. You are also taking steps to eliminate unsatisfactory results. This might mean rework in some cases. Which process are you in?

A. Risk Monitoring and Control

B. Quality Control

C. Integrated Change Control

D. Scope Change Control 
	



	15.  
	This tool and technique of Quality Control keeps errors from reaching the customer:

A. Inspection

B. Prevention

C. Corrective action

D. Performance measurements
	



	16.  
	Common causes of variances are a result of all of the following except:

A. Random variances

B. Predictable variances

C. Special variances

D. Variances that are always present in the process
	



	17.  
	You are a project manager in the manufacturing industry. You are using sample variance measurements to monitor the results of the process over time. Which tool and technique of Quality Control are you using?

A. Statistical sampling

B. Scatter diagrams

C. Control charts

D. Pareto diagrams
	



	18.  
	All of the following are true regarding Pareto diagrams and Pareto theory except:

A. Pareto diagrams are histograms.

B. Pareto diagrams rank order factors.

C. A small number of causes create the majority of problems.

D. Pareto diagrams use two variables. 
	



	19.  
	You are preparing a diagram that plots two variables, the dependent variable and the independent variable, to see the relationship between the two elements. What kind of diagram are you using?

A. Cause-and-effect diagram

B. Control chart

C. Flowchart

D. Scatter diagram
	



	20.  
	Your project progressed as planned up until yesterday. Suddenly, an unexpected risk event occurred. You quickly devised a response to deal with this negative risk event using which of the following tools and techniques of Risk Monitoring and Control?

A. Risk management plan updates

B. Workarounds

C. Corrective action

D. Additional risk identification
	




Answers

	1. 
	B   Integrated Change Control, Scope Change Control, Schedule Control, and Cost Control are all concerned with three things: influencing the things that cause change, determining that change is needed or has happened, and managing the change.

	2. 
	D   Change control systems are documented procedures that describe how to submit change requests. They track the status of the change requests, document the management impacts of change, track the change approval status, and define the level of authority needed to approve changes. Change control systems do not approve or deny the changes— that’s the responsibility of the configuration control board. 

	3. 
	A   The tools and techniques of Integrated Change Control are change control system, configuration management, performance measurement, additional planning, and project management information system.

	4. 
	C   The key to this question was that the characteristics of the product were documented with this tool. Configuration management documents the physical characteristics and the functionality of the product of the project.

	5. 
	C   Configuration control boards (CCBs) review change requests and have the authority to approve or deny them. Their authority is defined by the organization.

	6. 
	A   Changes to product scope should be reflected in project scope. 

	7. 
	B   Project scope change affects the performance measurement baselines, which may include schedule baselines and cost baselines.

	8. 
	D   Scope changes include changes to the agreed-upon WBS.

	9. 
	C   WBS element changes are scope changes. Schedule revisions are often required as a result of scope changes. 

	10. 
	B   Schedule variances will sometimes, but not always, impact the schedule. Changes to non–critical path tasks will not likely impact the schedule, but changes to critical path tasks will always impact the schedule.

	11. 
	A   Performance measurements are a tool and technique of the Cost Control process and determine variances in cost using formulas discussed in the Performance Reporting process.

	12. 
	C   Cost Control tracks project performance to detect variances and reflect them in the cost baseline. It’s also used to prevent inappropriate changes from getting into the cost baseline.

	13. 
	D   Budget updates may require cost rebaselining.

	14. 
	B   Quality Control is concerned with monitoring work results to see if they fulfill the quality standards set out in the quality management plan. Rework is an output of the Quality Control process.

	15. 
	A   Inspection is a tool and technique of the Quality Control process that keeps errors from reaching the customer. Prevention keeps errors from occurring in the process, but it is not a tool and technique of Quality Control.

	16. 
	C   Common causes of variances are a result of random variances, known or predictable variances, or variances that are always present in the process. 

	17. 
	C   Control charts monitor repetitive activities like those in the manufacturing industry. They are based on sample variance measurements and monitor the results of the process over time.

	18. 
	D   Pareto diagrams are displayed as histograms. They rank order the most important factors by their frequency over time. Pareto is known for the 80/ 20 rule and also said that a small number of causes create the majority of problems.

	19. 
	D   Scatter diagrams use an independent and a dependent variable and display the relationship between these two elements as points on a graph.

	20. 
	B   Workarounds are unplanned responses. Workarounds deal with negative risk events as they occur. As the name implies, workarounds were not previously known to the project team. The risk event was unplanned, so no contingency plan existed to deal with the risk event and thus it required a workaround.


Chapter 11: Closing Out the Project

PMP Exam Content from the Project Closing Performance Domain Covered in This Chapter: 

1. Obtain Acceptance of Deliverables.

2. Document Lessons Learned.

3. Facilitate Closure.

4. Preserve Product Records and Tools.

5. Release Resources.

Overview

You’ve made it to the homestretch. This chapter covers the last group of project processes. Most of the hard part is over, but we aren’t quite done yet. Seven percent of the questions on the exam concern the Closing process group, so you’ll want to study the main points of project closure. 

The Closing process group has two processes, which we’ll cover in this chapter: Contract Closeout and Administrative Closure. The Contract Closeout process is performed and completed before the Administrative Closure process begins. You might see an exam question regarding this order, so keep it in mind. Contract Closeout and Administrative Closure are both concerned with verifying that the work of the project was completed correctly and to the stakeholders’ satisfaction.

Project closeout is the most often neglected process of all the project processes. Once the project is over, it’s easy to pack things up, throw some files in a drawer, and start moving right into planning the next project. However, don’t be so quick to chuck your project just yet. There are a few things to take care of during this process that might make life easier for you on the next project. 

One of the most important functions of this process is obtaining formal acceptance of the product of the project from stakeholders and customers. You’ll want to get an official sign-off from the stakeholders acknowledging acceptance of the product and then file this with the project documents. 

Formulating Project Closeout

All good projects must come to an end, as the saying goes. Hopefully, you’ve practiced all the things we’ve talked about that have led up to this point and you’ve delivered a successful project to the stakeholders and customers. You’ve also put some of the vital tools of project management into play including planning, executing, controlling, and communicating to help you reach that goal. But how do you know when a project has ended successfully? Delivering the product or service of the project doesn’t mean it’s been completed satisfactorily. You’ll remember that back in the opening chapters, I said a project is completed successfully when it meets or exceeds stakeholders’ expectations. During the Closing process, you’ll document acceptance of the product of the project with a formal sign-off and file it with the project records for future reference. This is how the stakeholders will indicate that the project has met or exceeded their expectations and the project ends.

Characteristics of Closing

There are a few characteristics common to all projects during the Closing process. One is that the probability of completing the project is highest during this process and risk is lowest. You’ve already completed the majority of the work of the project, if not all of the work, therefore the probability of not finishing the project is very low. 

Stakeholders have the least amount of influence during the Closing processes, while project managers have the greatest amount of influence. Costs are significantly lower during this process as the majority of the project work and spending has already occurred. Remember those cost S-curves we talked about in Chapter 7? This is where they taper off as project spending comes to an end.

One last characteristic is that weak matrix organizations tend to exper-ience the least amount of stress during the Closing process.

All projects do eventually come to an end. Let’s examine a few of the reasons for project endings before getting into the Contract Closeout and Administrative Closure processes.

Project Endings

Projects come to an end for several reasons: They’re completed successfully, they’re canceled or killed prior to completion, or they evolve into ongoing operations and no longer exist as projects. There are four formal types of project endings you might need to know for the exam: addition, starvation, integration, and extinction. Let’s look at the definition of each of these ending types. 

Addition

Projects that evolve into ongoing operations are considered projects that end due to addition; in other words, they become their own ongoing business unit. An example of this is the installation of an enterprise resource planning system. These systems are business management systems that integrate all areas of a business including marketing, planning, manufacturing, sales, financials, and human resources. After the installation of the software, these systems can develop into their own business unit because ongoing operations, maintenance, and monitoring of the software require full-time staff. These systems usually evolve into an arm of the business reporting system that no one can live without once it’s installed.

A project is considered a project when it meets these criteria: It is unique, has a definite beginning and ending date, and is temporary in nature. When a project becomes an ongoing operation, it is no longer a project. 

Starvation

When resources are cut off from the project or are no longer provided to the project, it’s starved prior to completing all the requirements, and you’re left with an unfinished project on your hands. Starvation can happen for any number of reasons: Other projects come about and take precedence over the current project thereby cutting the funding or resources for your project, the customer curtails an order, the project budget is reduced, a key resource quits, and so on. Resource starving can include cutting back or withholding human resources, equipment and supplies, or money. In any case, if you’re not getting the people, equipment, or money you need to complete the project, it’s going to starve and probably end abruptly. 

This is one of those cases where documentation becomes your best friend. Organizations tend to have short memories. As you move on to bigger and better projects, your memory regarding the specifics of the project will fade. That’s why project documentation is such an important function. Six months from now when someone important wonders why that project was never completed and begins the finger-pointing routine, the project documents will clearly outline the reasons the project ended early. We’ll talk more about documenting project details shortly. 

Integration

Integration occurs when the resources of the project including people, equipment, property, and supplies are distributed to other areas in the organization or are assigned to other projects. Perhaps your organization begins to focus on other areas or other projects, and the next thing you know functional managers come calling to retrieve their resources for other, more important things. Again, your project will come to an end due to lack of resources because they have been reassigned to other areas of the business or have been pulled from your project and assigned to another project. The difference between starvation and integration is that starvation results in funding or resource cuts, while integration results in reassignment or redeployment of the resources. 

Again, good documentation describing the circumstances that brought about the ending of a project due to integration should be archived with the project records for future reference.

Extinction

This is the best kind of project end because extinction means the project has been completed and accepted by the stakeholders. As such, it no longer exists as it had a definite ending date, the goals of the project were achieved, and the project was closed out. 
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Real World Scenario—Pied Piper 

Jerome Reeds is the project manager for Pied Piper’s newest software project. His team is working on a program that will integrate the organization’s human resource information including payroll records, leave time accruals, contact information, and so on. His top two programmers, Lance and Kathy, are heading up the coding team and are in charge of the programming and testing activities. 

Pied Piper recently hired a new CIO who started working with the company just a few weeks ago. Jerome is concerned about his human resources project. It was the former CIO’s pet project, but he’s not sure where it falls on the new CIO’s radar screen. 

Jerome is in the computer room checking out the new hardware that just arrived for his project. Liz Horowitz, the director of network operations, approaches Jerome.

“That’s a nice piece of hardware,” Liz comments.

“It sure is. This baby is loaded. It’s going to process and serve up data to the users so fast they’ll be asking us to upgrade all the servers.” 

Liz replies, “You’re right about that. I’ve asked Richard to burn it in and load the software.”

“What software?” Jerome asks.

“You know, the new customer relationship management software. The CIO hired some vendor she’s worked with before to come in and install their CRM system here. She said it was our top priority. I knew this new server was already on order, and it happens to be sized correctly for the new CRM system.”

“I purchased this server for the human resources project. What am I supposed to use for that?”

Liz answers, “I’ve got a server over there on the bottom of the third rack that might work, or maybe you can order another one. But you should take this up with the CIO. All I know is she authorized me to use this server. She understood I was taking it from your project, so maybe she’s thinking about going another direction with the human resources project.

You probably should know I also asked to have Lance and Kathy assigned to the CRM project. Even though it’s a vendor project, it still requires some of our coders. The CIO wanted the best, and they’re the best we’ve got. It shouldn’t take them long to make the changes I need, and then you can have them back for your project. In the meantime, they can give directions to your other programmers so they can keep working.”

“I’m going to go see if the CIO is in,” Jerome replies.

This is a case where Jerome’s project ends by integration due to the reassignment of resources. The new CIO came on board and changed the direction and focus of the project priorities making her new project a higher priority than the previous project. As a result, Jerome’s hardware and his top two resources were reassigned to the new project. Had the CIO cut the resources and equipment on the original project altogether, it would have ended due to starvation. 
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Contract Closeout
Contracts have life cycles of their own just like projects. We talked about the contract life cycles in Chapter 9. As such, contracts come to a close just like projects come to a close. As you might guess, the Guide to the PMBOK has a process that deals with contract closings: Contract Closeout.

The Contract Closeout process is concerned with completing and settling the terms of the contract. It also determines if the work described in the contract was completed accurately and satisfactorily. This process is called product verification. For the exam, remember that product verification performed during the Closing process determines if all of the work of the project was completed correctly and satisfactorily according to stakeholder expectations. And remember that product documentation is verified and accepted during the Scope Verification process. One more note: When projects end prematurely, the Scope Verification process is where the level of detail concerning the amount of work completed gets documented.

Contract Closeout also updates records and archives the information for future reference. These records detail the final results of the work of the project. We’ll look at the specifics of this when we examine the Contract Closeout outputs. 

Contracts may have specific terms or conditions for completion and closeout. You should be aware of these terms or conditions so that project closure isn’t held up because you missed an important detail. If you are not administering the contract yourself, be certain to ask your procurement department if there are any special conditions that you should know about so that your project team doesn’t inadvertently delay contract or project closure.

Contract Closeout Inputs and Tools

Contract Closeout has one input and one tool and technique. The input to this process is contract documentation. This includes the contract itself and all the supporting documents that go along with the contract. These might include things such as the WBS, the project schedule, change control documents, technical documents, financial and payment records, quality control inspection results, and so on. This information along with all the other information gathered during the project is filed once the project is closed out so that anyone considering a future project of similar scope can reference what was already done. 

Procurement Audits

The only tool and technique of this process is procurement audits. Audits are reviews of processes to determine if they are meeting the right needs and are being performed correctly or according to standards. The Guide to the PMBOK says procurement audits are concerned with reviewing the procurement process starting with the Procurement Planning stage all the way through Contract Administration. In practice, procurement audits should occur all the way through the Contract Closeout process. Closeout is where the project is formally accepted and the contract file is prepared for the Administrative Closure process and archiving. If you miss these steps, the procurement audit will discover that Contract Closeout was not completed and will allow you to correct it.

The primary purpose of the procurement audit is to identify lessons learned during the procurement process. It examines the process to determine areas of improvement and allows you to correct any flawed processes or procedures discovered during the audit. 

Procurement audits may be used by either the buyer or the vendor, or by both, as an opportunity for improvement. Documenting the lessons learned, including the successes and failures that occurred, allows you to improve other procurement processes currently under way on this project or other projects. It also gives you the opportunity to improve the process for future projects. 

Contract Acceptance

One of the purposes of the Contract Closeout process is to provide formal notice to the seller, usually in written form, that the contract is complete. It’s your responsibility as project manager to document the formal acceptance of the contract. Many times the provisions for formalizing acceptance of the product and closing the contract are spelled out in the contract itself. 

If you have a procurement department that handles contract administration, they will expect you to inform them when the contract is completed and will in turn follow the formal procedures to let the seller know the contract is complete. However, you’ll still note the contract completion in your copy of the project records. 

This process is your organization’s way of formally accepting the product of the project from the vendor and closing out the contract. If the product or service does not meet expectations, the vendor will need to correct the problems before you issue a formal acceptance notice. Hopefully, quality audits have been performed during the course of the project and the vendor was given the opportunity to make corrections earlier in the process than the Closing stage. It’s not a good idea to wait until the very end of the project and then spring all the problems and issues on the vendor at once. It’s much more efficient to discuss problems with your vendor as the project progresses as it provides the opportunity for correction when the problems occur. 

Formal acceptance and closure is one of the outputs of the Contract Closeout process. The other output is called contract file. This is simply all the contract records and supporting documents. These records are indexed for easy reference and included as inputs to the Administrative Closure process. Then, at the conclusion of Administrative Closure, project archives, which include the contract records, are filed for future reference.

Administrative Closure

The key activity of the Administrative Closure process is concerned with gathering and disseminating information to formalize project closure. Every project requires closure, and according to the Guide to the PMBOK, the completion of each project phase requires Administrative Closure as well. The exam will likely have a question that expects you to know that Administrative Closure occurs at the end of each phase of the project in order to properly document project information and keep it safe for future reference. Administrative Closure shouldn’t wait until project completion but rather should be performed at the end of every phase.

Administrative Closure verifies and documents the project outcomes just like the Contract Closeout process. Keep in mind that not all projects are performed under contract but all projects require Administrative Closure. Since verification and documentation of the project outcomes occur in both processes, projects that are performed under contract need to have project results verified only one time. 

Once the project outcomes are documented, formal acceptance is requested of the stakeholders. We’ll look at formal acceptance in more detail in a later section. 

Administrative Closure Inputs

The Administrative Closure process gathers all the project records and verifies that they are up to date and accurate. The project records must correctly identify the final specifications of the product or service the project set out to produce. Administrative Closure is the place to assure this information accur-ately reflects the true results of the project. 

The three inputs to this process are performance measurement documents, product documentation, and other project records. We talked quite extensively about performance measurements in Chapter 9, so we’ll do a recap here. 

Performance Measurement Documents

All of the performance measurements that were used to analyze project progress during the Controlling processes are included as part of the documentation for the Administrative Closure process. Any document that helped establish the basis for the performance measurements, including the project plan, the cost budget, cost estimates, the project schedule, and so on, are also collected here. These documents are then reviewed to make certain the goals and objectives of the project were met.

You should make each of these documents available for review during the Administrative Closure process. Stakeholders, the executive management team, or the customer may request to see this information prior to formally accepting the project. You’ll want to have these documents available in case they ask.

Product Documentation 

The second input of Administrative Closure is product documentation. This documentation includes anything that details the product or service of the project. The Guide to the PMBOK includes things like the requirements documents, specifications, plans, technical documents, electronic files, drawings, and so on. This input includes any information that details or lists product specifications or requirements. As with the performance documents, you should make these documents available for review.

Other Project Records

This last input is a catchall input for the remaining documents not gathered in the first two inputs. It includes things like project reports, memos or correspondence generated during the project, and any other records that describe the work of the project. 

Administrative Closure Tools and Techniques

We’ve seen all of the tools and techniques of Administrative Closure in other processes. They include performance reporting tools and techniques, project reports, and project presentations. Here’s a pop quiz. Without looking, can you name the nine performance measurements and their formulas?

CV = EV – AC

SV = EV – PV

CPI = EV ÷ AC 

SPI = EV ÷ PV

EAC = AC + ETC (use when past assumptions are incorrect)

EAC = (AC + BAC) – EV (use when variances are not typical)

EAC = [AC + (BAC – EV) ÷ CPI] (use when variances are expected to remain the same)

ETC = EAC – AC

VAC = BAC – EAC

So you’ve been studying. That’s very good because you need to know these formulas for the exam. These same performance measurements that were examined throughout the Controlling process can be used during Administrative Closure to verify and document project outcomes. They are included with the project documents gathered and archived during this process. We’ll look at project archives next.

Administrative Closure Outputs

Sometimes you’ll work on projects where everything just clicks. Your project team functions at the performing stage, the customers and stakeholders are happy, and things just fall into place according to plan. I often find it difficult to close projects that have progressed particularly well just because I don’t want them to end. Believe it or not, the majority of your projects can fall into this category if you practice good project management techniques and exercise those great communication skills. 

These are the last outputs of the last process of your project: project archives, project closure, and lessons learned. 

Project Archives

When all the work of the project is completed, the vendor is paid, the contract is closed, and the records are gathered, you’ll create project archives. These include any project documents completed during the project. All of the inputs to this process I mentioned are included here as well as the contract documents. Keep in mind that when projects are performed under contract, the archiving of financial records is especially important. These records may need to be accessed if there are payment disputes. And this information is especially useful when estimating future projects. Projects with large financial expenditures also require particular attention to the archiving of financial records for the same reasons.

All of these documents are indexed for reference and filed in a safe place. Don’t forget to include electronic databases and electronic documents as part of your project archives as well. These records can be stored on a network drive or copied onto a CD that’s kept with the project binder. Organizational policies will dictate how you should file your project records. If no policies exist, you’ll have to create them. I recommend archiving all the information you have regarding your project.

Project Closure and Formal Acceptance

The project closure output concerns verifying that the product of the project meets all the requirements and obtains formal sign-off of the acceptance of the product. Formal acceptance also includes distributing notice of the acceptance of the product or service of the project by the stakeholders, customer, or project sponsor to stakeholders and customers. You should require formal sign-off on a sign-off document indicating that the person or persons signing accept the product of the project. Documenting formal acceptance is important because it signals the official closure of the project and it is your proof that the project was completed satisfactorily. 

Another function of sign-off is that it kicks off the beginning of the warranty period. Sometimes project managers or vendors will warranty their work for a certain time period after completing the project. Projects that produce software programs are often warranted from bugs for a 60- or 90-day time frame from the date of implementation or acceptance. Typically in the case of software projects, bugs are fixed for free during the warranty period. Watch out because users will try to squeeze new requirements into the “bug” category mold. If you offer a warranty, it’s critical that the warranty spells out exactly what is covered and what is not. 

Lessons Learned

Lessons learned are the final output of this process. The purpose of lessons learned is the same as we’ve seen before. They’re used to document the successes and failures of the project. As an example, lessons learned document the reasons why specific corrective actions were taken, their outcomes, the causes of performance variances, unplanned risks that occurred, mistakes that were made and could have been avoided, and so on. 

Unfortunately sometimes projects do fail. There are things that can be learned from failed projects as well as successful projects, and this information should be documented for future reference. Most project managers, however, do not document lessons learned. The reason for this is that employees don’t want to admit to making mistakes or learning from mistakes made during the project. And they do not want their name associated with failed projects or even mishaps on successful projects. 

You and your management team will have to work to create an atmosphere of trust and assurance that lessons learned are not reasons for dismissing employees but are learning opportunities that benefit all those associated with the project. Lessons learned allow you to carry knowledge gained on this project to other projects you’ll work on going forward. They’ll also prevent repeat mistakes in the future if you take the time to review the project documents and lessons learned prior to undertaking your new project.

Post-implementation audits aren’t an official output, but they are a good idea. These go hand in hand with lessons learned as they examine the project from beginning to end and look at what went right and what went wrong. They evaluate the project goals and determine if the product or service of the project satisfies the objectives. Post-implementation audits also examine the activities and project processes to determine if improvements are possible on future projects. 

Organizations that do not document lessons learned probably do conduct post-implementation audits. Documenting and gathering information during this procedure can serve the same function as lessons learned if you’re honest and include all the good, the bad, and the ugly. Let’s hope there’s very little ugly. 

	[image: image57.png]





Real World Scenario—Cimarron Research Group

The Cimarron Research Group researches and develops organic pesticides for use on food crops. They are a medium-sized company and have established a project management office to manage all aspects of project work. The PMO consists of project managers and administrative staff who assist with information handling, filing, and disbursement.

Terri Roberts is the project manager for a project that has just closed. Terri diligently filed all the pertinent project documents as the project progressed and has requested the research files and engineering notes from the director of engineering to include them with the project archives as well. All information regarding the research on this project is included with the project archives. The engineering department chooses to keep their own set of research records as well, but it’s important to keep a copy of these notes with the project archives so that all the information about the project is located in one place.

Terri’s assistant has indexed all the project documents and recently sent notice of formal acceptance of this project to the stakeholders, project sponsor, and management team. This notice officially closes the project. The next step is to archive the files onto CDs and store them. 

Releasing Project Team Members

Releasing project team members is not an official process. However, it should be noted that at the conclusion of the project, you will release your project team members and they will go back to their functional managers or get assigned to a new project in a matrix type organization.

You will want to keep the functional 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. Start letting 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 activity dates. 

Celebrate!

I think it’s a good idea to hold some kind of celebration at the conclusion of your project. The project team should celebrate their accomplishment, and you should officially recognize their efforts and thank them for their participation. Any number of ideas come to mind here including a party, a trip to a ball game, pizza and sodas at lunch time, and so on. This shouldn’t be the only time you’ve recognized your team, as we discussed during the Team Development process, but now is the time to officially close the project and thank your team members. 

A celebration helps team members formally recognize the project end and brings closure to the work they’ve done. It also encourages them to remember what they’ve learned and to start thinking about how their experiences will benefit them and the organization during the next project.
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Project Case Study: New Kitchen Heaven Retail Store

Dirk strolls into your office maintaining his formal and dignified manners as always then sits down in the chair beside your desk. 

“I just want to congratulate you on a job well done,” he says. “The grand opening was a success, and the store had a better than expected week the first week. I’m impressed you were able to pull this off and get the store opened prior to the Garden and Home Show. That was the key to the great opening week.”

“Thank you, Dirk. Lots of people put in a lot of hard work and extra hours to get this job done. I’m glad you’re happy with the results.”

“I thought the banner with our logo, ‘Great Gadgets for People Interested in Great Food,’ was a wonderful touch.”

“That was Jill’s idea. She had some great ideas that made the festivities successful. As you know, though,” you continue, “we did have some problems on this project. Fortunately they weren’t insurmountable, but I think we learned a thing or two during this project that we can carry forward to other projects.”

“Like what?” Dirk asks. 

“We should have contracted with Gomez construction sooner so that we didn’t have to pay overtime. We had a very generous budget, so the overtime expense didn’t impact this project, but it might impact the next one. 

“And we came fairly close to having a hardware disaster on our hands. Next time, we should order the equipment sooner and test it here at headquarters first, then ship it out to the site after we know everything is working correctly.”

“Good ideas. But that’s old news. Now that this project is over, I’d like to get you started on the next project. We’re going to introduce cooking classes in all of our retail stores. The focus is the home chef, and we might just call the classes the Home Chef Pro series. We’ll offer basic classes all the way to professional series classes if the project’s a hit. We’ll bring in guest chefs from the local areas to give demos and teach some of the classes as well.”

“I’m very interested in taking on this project and can’t wait to get started. I’m thrilled that you want me to head this up. But I do have a few things here to wrap up before I start work on the new project,” you reply.

Dirk says, “The project’s over. The grand opening was a success. It’s time to move on. Let Jill take over now as retail stores are her responsibility.”

“Jill has taken over the day-to-day operations. However, I’ve got to finish collecting the project information, close out the contract with Gomez, and make final payment. Jake verified that all the work was completed correctly and to his satisfaction. Then I need to publish the formal acceptance notice to all of the stakeholders via e-mail. I will also create a document that outlines those things I told you earlier about that we should remember and reference during the next project; that document is called lessons learned. Then after all those things are completed, all of the project records need to be indexed and archived. I can have all that done by the end of the week and will be free starting Monday to work on requirements gathering and the charter document for the new project.” 

“This is just like the planning process discussion we got into with the tree, breakdown structure thing and all the planning I suspect. I do have to admit all the planning paid off. I’ll give you until the end of the week to close out this project. Come see me Monday to get started on Home Chef Pro.”

Project Case Study Checklist 

Contract Closeout

· Product verification (work was correct and satisfactory)

· Formal acceptance and closure

Administrative Closure

· Product verification (work was correct and satisfactory)

· Collecting project documents

· Disseminating final acceptance notice

· Documenting lessons learned

· Archiving project records

Summary

Project closure is the most often neglected process of all the project management processes. The four most important aspects of closure are checking the work for completeness and accuracy, documenting formal acceptance, disseminating project closure information, and archiving records and lessons learned. 

Closure involves checking that the work of the project was completed correctly and to the satisfaction of the stakeholders. Documenting formal acceptance of the product of the project is an important aspect of project closure as well. This assures that the stakeholder or customer is satisfied with the work and that it meets their needs.

Projects come to an end in one of four ways: addition, starvation, integration, or extinction. Addition is when projects evolve into their own business unit. Starvation happens because the project is starved of its resources. Integration occurs when resources are taken from the existing project and dispersed back into the organization or assigned to other projects. And extinction is the best end as the project was completed, accepted, and closed.

The two processes in the Closing group are Contract Closeout and Administrative Closure. Contract Closeout is performed before Administrative Closure and is concerned with settling the contract and completing the contract according to its terms. Its two outputs are contract file and formal acceptance and closure.

Administrative Closure is performed at the end of each phase of the project as well as at the end of the project. Administrative Closure involves documenting formal acceptance and disseminating notice of acceptance to the stakeholders, customer, and others. All documentation gathered during the project and collected during this process is archived and saved for reference purposes on future projects. 

Lessons learned document the successes and failures of the project. Many times lessons learned are not documented because staff members do not want to assign their names to project errors or failures. You and your management team need to work together to assure employees that lessons learned are not exercises used for disciplinary purposes but benefit both the employee and the organization. Documenting what you’ve learned from past experiences lets you carry this forward to new projects so that the same errors are not repeated. It also allows you to incorporate new methods of performing activities that you learned on past projects.

Exam Essentials

Be able to name the purpose of the Closing process.  To verify the work was satisfactorily completed, to disseminate information, and to document formal acceptance.

Be able to describe product verification.   Confirms that all the work of the project was completed accurately and to the satisfaction of the stakeholder.

Be able to name the primary activity of the Closing process.  To distribute information that formalizes project completion.

Be able to describe when Administrative Closure is performed.  At the close of each project phase and at the close of the project.

Be able to define the purpose for lessons learned.  To describe the project successes and failures and to use the information learned on future projects.
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Key Terms

Before you take the exam, be certain you are familiar with the following terms:

	Administrative Closure
	Contract Closeout


Review Questions

	1.  
	You are the project manager for a top secret software project for an agency of the United States Government. Your mission, should you choose to accept it, is to complete the project using internal resources. The reason is because getting top secret clearances for contractors takes quite a bit of time and waiting for clearances would jeopardize the implementation date. Your programmers are 80 percent of the way through the programming and testing work when your agency appoints a new executive director. Slowly but surely your programmers are taken off this project and reassigned to the executive director’s hot new project. Which of the following type of project ending is this?

A. Starvation

B. Extinction

C. Addition

D. Integration
	



	2.  
	You are the project manager for a top secret software project for an agency of the United States Government. Your mission, should you choose to accept it, is to complete the project using internal resources. The reason is because getting top secret clearances for contractors takes quite a bit of time and waiting for clearances would jeopardize the implementation date. Your programmers are 80 percent of the way through the programming and testing work when your agency appoints a new executive director. Your programmers are siphoned off this project to work on the executive director’s hot new project. Which of the following addresses the purpose of Scope Verification in this case?

A. It determines the correctness and completion of all the work.

B. It documents the level and degree of completion.

C. It determines if the project results comply with quality standards.

D. It documents the correctness of the work according to stakeholders’ expectations. 
	



	3.  
	You are a project manager for Cinema Snicker Productions. Your company specializes in producing comedy films for the big screen. Your latest project has just been canceled due to budget cuts. Which of the following is true?

A. This project ended due to starvation because the funding was cut off.

B. This project ended due to integration because the resources were distributed elsewhere.

C. This project ended due to starvation because the resources were distributed elsewhere.

D. This project ended due to integration because the funding was cut off. 
	



	4.  
	All of the following are types of project closures or endings except:

A. Addition

B. Integration

C. Verification

D. Extinction 
	



	5.  
	You are a project manager for Cinema Snicker Productions. Your company specializes in producing comedy films for the big screen. Your latest project has just been completed and accepted. You’ve been given your next project, which starts right away. Which of the following is true?

A. This project ended due to extinction because it was completed and accepted.

B. This project ended due to integration because it was completed and accepted and the project manager moved on to a new project.

C. This project ended due to addition because it was completed and accepted and archived into the company’s catalog of available films.

D. This project ended due to integration because it was completed and accepted. 
	



	6.  
	Which of the following processes are performed in the Closing process group and in what order?

A. Administrative Closure then Contract Closeout

B. Scope Verification then Administrative Closure

C. Contract Closeout then Scope Verification

D. Contract Closeout then Administrative Closure 
	



	7.  
	You are a project manager for Dutch Harbor Consulting. Your latest project involved the upgrade of an organization’s operating system on 236 servers. You performed this project under contract. You are in the Contract Closeout process and know that you should document:

A. Lessons learned

B. Performance measurements

C. Formal acceptance

D. Product verification
	



	8.  
	Which of the following are the outputs of the Contract Closeout process?

A. Project archives, formal acceptance and closure, contract file

B. Contract file, formal acceptance and closure

C. Project archives, contract file

D. Contract file, formal acceptance and closure, lessons learned 
	



	9.  
	You are a project manager for Dutch Harbor Consulting. Your latest project involved the upgrade of an organization’s operating system on 236 servers. You performed this project under contract. You are in the Closing process and know that product verification is for what purpose?

A. To verify the goals of the project and assure the product of the project is complete

B. To evaluate all the work of the project and compare results to project scope

C. To verify all the work was completed correctly and satisfactorily 

D. To evaluate project goals and assure the product of the project meets the requirements
	



	10.  
	You are a project manager for Dutch Harbor Consulting. Your latest project involved the upgrade of an organization’s operating system on 236 servers. You performed this project under contract. You are in the Contract Closeout process and have reviewed the contracting process to identify lessons learned. What is the name of the tool and technique of Contract Closeout you used to perform this function?

A. Procurement audits

B. Performance reviews

C. Performance audits

D. Procurement reviews 
	



	11.  
	All of the following are inputs to the Administrative Closure process except:

A. Performance measurement documents

B. Documentation of the product of the project

C. Other documents

D. Contract documents
	



	12.  
	You are a project manager for Penguin Software. Your company creates custom software programs for hospitals and large dental offices. You have just completed a project and are gathering the documentation of the product of the project. This might include all of the following except:

A. Technical specifications

B. Electronic files

C. Programming plans

D. Performance measurements 
	



	13.  
	The outputs of the Administrative Closure process include all of the following except:

A. Project archives

B. Project closure

C. Lessons learned

D. Formal acceptance
	



	14.  
	You are a project manager for Penguin Software. Your company creates custom software programs for hospitals and large dental offices. You have just completed a project and are performing earned value analysis, trend analysis, and performance reviews. Which of the following is true?

A. This is performance measurement documentation, which is an input to the Contract Closeout process.

B. This is performance measurement documentation, which is an input to the Administrative Closure process.

C. These are performance reporting tools and techniques of the Administrative Closure process.

D. These are performance reporting tools and techniques of the Contract Closeout process. 
	



	15.  
	You have collected the performance measurement documentation for your project to be included in the project archives. What is the purpose of the performance measurement documentation?

A. It’s used as part of the formal acceptance process to verify contract expenditures.

B. It’s reviewed to make certain the project goals and objectives were met.

C. It’s included in the project archive documentation after confirming the accuracy of the measurements.

D. It’s used as historical information for future projects that are similar in scope to this project. 
	



	16.  
	Your project was just completed. Due to some unfortunate circumstances, the project was delayed causing cost overruns at the end of the project. Which of the following is true?

A. You document the circumstances as lessons learned.

B. You pay particular attention to archiving the financial records for this project.

C. Your project ended due to starvation because of the cost overruns.

D. You document the circumstances surrounding the project completion during the Scope Verification process. 
	



	17.  
	Your project was just completed. Due to some unfortunate circumstances, the project was delayed causing cost overruns at the end of the project. This information might be useful on future projects in all of the following activities except:

A. Cost estimating

B. Allocating resources

C. Product verification

D. Activity estimating 
	



	18.  
	Your project was just completed, accepted, and closed. As is customary for your organization, you conduct a post-implementation audit. The purpose of this audit includes all of the following except:

A. Evaluating project goals and comparing them to project product

B. Reviewing successes and failures

C. Documenting the acceptance of the work results

D. Documenting possible improvements for future projects
	



	19.  
	Contract documentation is an input to the Contract Closeout process. Contract documentation might include all of the following except:

A. Supporting documents

B. Contract changes

C. Financial documents

D. Procurement audit documents
	



	20.  
	Procurement audits review what?

A. The procurement process from Procurement Planning through Contract Administration

B. The contract administration process from Solicitation Planning through Contract Administration

C. The procurement process from Procurement Planning through Contract Closeout

D. The contract administration process from Solicitation Planning through Contract Closeout
	




Answers

	1. 
	D   Integration occurs when resources, equipment, or property are reassigned or redeployed back to the organization or to another project.

	2. 
	B   Scope Verification should document the level and degree of completion of the project. If you come back at a later date and restart this project, Scope Verification will describe how far the project progressed and give you an idea of where to start.

	3. 
	A   Starvation occurs because the project no longer receives the resources needed to continue. Resources could include people, equipment, money, and the like.

	4. 
	C   Verification is not a type of project ending.

	5. 
	A   Extinction is the best type of project end because it means the project was completed successfully and accepted by the sponsor or customer. 

	6. 
	D   Contract Closeout and Administrative Closure are the processes in the Closing process group and are performed in that order.

	7. 
	C   The project manager is responsible for documenting the formal acceptance. This should be done during Contract Closeout when projects are performed under contract or during Administrative Closure if no work was performed under contract. In cases where part of the work was performed under contract and part with in-house staff, formal acceptance should occur in both of these processes. Lessons learned are an output of the Administrative Closure process, not the Contract Closeout process.

	8. 
	B   The contract file and formal acceptance and closure are the only outputs of the Contract Closeout process.

	9. 
	C   Product verification examines all the work of the project and verifies the work was completed correctly and satisfactorily.

	10. 
	A   Procurement audits are the only tool and technique of the Contract Closeout process. They’re used to review the procurement process and identify and document any lessons learned during the procurement process for future reference.

	11. 
	D   Contract documents are an input to the Contract Closeout process but are part of the project archives, which are an output of the Administrative Closure process.

	12. 
	D   Performance measurement documentation is an input to the Administrative Closure process and wouldn’t be included in the documentation of the product of the project.

	13. 
	D   Formal acceptance is included in the project closure process and isn’t a separate output.

	14. 
	C   Earned value analysis, trend analysis, and performance reviews are tools and techniques included in the performance reporting tools and technique of the Administrative Closure process.

	15. 
	B   The performance measurement documentation is reviewed to make certain the project goals and objectives were met. This is an input to the Administrative Closure process.

	16. 
	A   Lessons learned document the experiences, successes, and failures that occurred during this project for future reference. There isn’t enough information in the question to determine if answer B or answer D are correct. Answer C is not correct as the project was completed.

	17. 
	C   Product verification involves examining the work of the project for completeness and correctness. This process occurs on the existing project and isn’t of much benefit to future projects as you’ll perform product verification on future project work at the close of the project. By definition, a project is unique and creates a unique product or service. 

	18. 
	C   Post-implementation audits are similar to lessons learned in that they review and document the project successes and failures, look for possible improvements for future projects, and evaluate the project goals and compare these to the end product. 

	19. 
	D   Procurement audits are a tool and technique of Contract Closeout and not an input. Contract documentation might include all of the other answers shown as well as the contract itself, technical documentation, quality inspection reports related to the contract, and so on. 

	20. 
	A   According to the Guide to the PMBOK, the procurement audit examines the procurement process from the Procurement Planning process through the Contract Administration process.


Chapter 12: Professional Responsibility

PMP Exam Content from the Professional Responsibility Performance Domain Covered in This Chapter: 

1. Ensure Integrity.

2. Contribute to Knowledge Base.

3. Apply Professional Knowledge.

4. Balance Stakeholder Interests.

5. Respect Differences.

Overview

Congratulations! You’ve made terrific progress and are well equipped to take the PMP exam. We’ve covered all of the Guide to the PMBOK process groups, so the good news is you don’t have any more inputs, tools and techniques, outputs, or formulas to memorize. However, there is one final area that the PMP exam will include: professional responsibility. 

Once you’ve obtained the Project Management Professional (PMP) designation, you have an obligation to maintain integrity, apply your subject matter knowledge and project management knowledge, and maintain the code of conduct published by PMI. You’ll also be required to balance the interests and needs of stakeholders versus the organization’s needs. The exam will include questions on each of these topics.

As a project manager, you’ll find yourself in many unique situations, different organizations, and possibly even different countries. Even if you never get involved in international project management, you will still come in contact with others from different cultures and backgrounds than yours. If you work as a contract project manager, you’ll be exposed to many different organizations that each have their own cultures and ways of doing things. You should always strive to act in a professional, nonoffensive manner in these situations.

We’ll talk about each of these things in this chapter. You’ll find most of the questions in this area are based on common sense or are self-evident. 

Ensuring Integrity

As a project manager, one of your professional responsibilities is to ensure integrity of the project management process, the product, and your own personal conduct. We’ve spent the majority of this book discussing how to achieve project management integrity by following the project management processes. Accurately applying your knowledge of these processes to your next project will ensure integrity of the process. 

A product that has integrity is one that is complete and sound, or fit for use. Again, the correct application of the project management processes you’ve learned will ensure integrity of the product. You will accurately describe the product and the requirements of the product in the scope document. The project Planning, Executing, and Controlling processes, which include quality inspections and so on, will also ensure that a quality product is produced by following the requirements, monitoring the process, and taking corrective action where needed. And as you learned in the last chapter, you will seek acceptance of the product from the stakeholders and customer during the Closing process.

Personal Integrity

Personal integrity means sticking to an ethical code. As a certified Project Management Professional, you are required to adhere to PMI’s Project Management Professional Code of Professional Conduct. You can find a copy of this code at the following PMI website address:

www.pmi.org/certification/certprog/conductcode.htm 

You should read and understand this code as you will be agreeing to adhere to its terms as part of the certification process. One of the aspects of personal integrity includes your truthfulness about your PMP application and certification, your qualifications, and the continued reporting you provide to PMI to maintain your certification.

Personal Gain

Truthfulness and integrity involve not only information regarding your own background and experience, but regarding the project circumstances as well. For example, let’s say you’re a project manager working on contract. Part of your compensation consists of a bonus based on total project billing. Now let’s suppose your project is finishing sooner than anticipated and this means your personal profit will decrease by $1500. Should you stretch the work to meet the original contracted amount so that your personal bonus comes in at the full amount even though your project team is finished up? I think you know the answer is of course not. 

Your personal gain should never be a consideration when billing a customer or completing a project. Personal gain should never be a factor in any project decision. If the project finishes sooner than planned, you should bill the customer for the work completed, not for the full contracted amount. Compromising the project for the sake of your personal gain shows a lack of integrity, which could ultimately cost you your PMP status and even your job.

Conflict of Interest

Another area the Project Management Professional Code of Professional Conduct discusses is your responsibility to report to the stakeholders, customers, or others any actions or circumstances that could be construed as a conflict of interest. 

A conflict of interest is when your personal interests are put above the interests of the project or when you use your influence to cause others to make decisions in your favor without regard for the project outcome. In other words, your personal interests take precedence over your professional obligation, and you make decisions that allow you to personally benefit regardless of the outcome of the project. Let’s take a look at a few examples. 

Associations and Affiliations

Conflicts of interest may include your associations or affiliations. As an example, perhaps your brother-in-law owns his own construction company and you are the project manager for a construction project that’s just published an RFP. Your brother-in-law bids on the project and ends up winning the bid. 

If you sat on the decision committee and didn’t tell anyone about your association with the winning bidder, that is clearly a conflict of interest. If you influenced the bid decision so that it would go to your brother-in-law, he benefited from your position. Therefore, you put your personal interests or the interests of your associations, in this case, above the project outcome. Even if you did not influence the decision in any way, when others on the project discover the winning bidder is your brother-in-law, they will assume a conflict of interest occurred. This could jeopardize the awarding of the bid and your own position as well. 

The correct thing to do in this case would be, first, inform the project sponsor and the decision committee that your brother-in-law intends to bid on the project. Second, you should refrain from participating on the award decision committee so as not to unduly influence others in favor of your brother-in-law. And last, if you’ve done all these things and your brother-in-law still wins the bid, appoint someone else in your organization to administer the contract and make the payments for the work performed by him. Also make certain you document the decisions you make regarding the activities performed by him and keep them with the project files. The more documentation you have, the less likely someone can make a conflict of interest accusation stick.

Vendor Gifts

Many professionals work in situations where they are not allowed to accept gifts in excess of certain dollar amounts. This might be driven by company policy, the department manager’s policy, and so on. In my organization, it’s considered a conflict of interest to accept any gift or meal in excess of $25 in value. 

Vendors and suppliers often provide their customers and potential customers with lunches, gifts, ball-game tickets, and the like. It’s your responsibility to know if a policy exists that forbids you from accepting these gifts. It’s also your responsibility to inform the vendor if they’ve gone over the limit and you are unable to accept the gift.

The same situation can occur here that occurred with the brother-in-law example earlier. If you accept an expensive gift from a vendor and later award that vendor a contract or a piece of the project work, it looks like and probably is a conflict of interest. This violates PMI guidelines and doesn’t look good for you personally either. 

Don’t accept gifts that might be construed as a conflict of interest. If your organization does not have a policy regarding vendor gifts, set limits for yourself depending on the situation, the history of gift acceptance by the organization in the past, and the complexity of the project. It’s always better to decline a gift you’re unsure about than to accept it and later lose your credibility, your reputation, or your PMP status because of bad judgment.

Stakeholder Influence

Another potential area for conflict of interest comes from stakeholders. Stakeholders are usually folks with a good deal of authority and an important position in the company. Make certain you are not putting your own personal interests above the interests of the project when you’re dealing with powerful stakeholders. They may have the ability to promote you or reward you in other ways. That’s not a bad thing, but if you let that get in the way of the project or let a stakeholder twist your arm with promises like this, you’re getting mighty close to a conflict of interest. Always weigh your decisions with the objectives of the project and the organization in mind, not your own personal gain. 

Keep in mind that you may not always be on the receiving end of the spectrum. You should not offer inappropriate gifts or services or use confidential information you have at your disposal to assist others as this also could be considered a conflict of interest. 

Acting Professionally

Acting in a professional manner is required of most everyone who works in the business world. While you are not responsible for the actions of others, you are responsible for your own actions and reactions. Part of acting professionally involves controlling yourself and your reactions in questionable situations. For example, a stakeholder or customer may lash out at you but have no basis for their outburst. You can’t control what they said or did, but you can control how you respond. As a professional, your concern for the project and the organization should take precedence over your concern for your own feelings. Therefore, lashing out in return would be unprofessional. I don’t have room here to go into all the different situations that surround an example like this, but I think you get the idea. Maintain your professional demeanor and don’t succumb to shouting matches or ego competitions with others.

Team Members

As project manager, you have a good deal of influence over your project team members. When you see project team members acting out of turn or with less than desirable customer service attitudes, you should coach and influence those team members to conform to the standard of conduct expected by you and your organization. Your team members represent you and the project. As such, they should act professionally. It’s your job as the project leader to ensure they do.

You probably remember another saying your mother always told you that goes something like this: Actions speak louder than words. Always remember that you lead by example. Your team members are watching. If you are driven by high personal ethics and a strong desire to produce excellent customer service, those who work for you will likely follow your lead. 
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Real World Scenario—The Golf Trip

Amanda Lewis is a project manager for a network upgrade project for her organization. This project will be outsourced to a vendor. Amanda will manage the vendor’s work. She also wrote the RFP and is a member of the selection committee.

The project consists of converting the organization’s network from 100MB Ethernet to Gigabit Ethernet. This requires replacing all of the routers and switches. Some of the cabling in the buildings will need to be replaced as well. The RFP requires the vendor that wins the bid to install all the new equipment and replace the network interface cards in each of the servers with Gigabit Ethernet cards. The grand total for this project is estimated at $1.2 million.

Don James is a vendor whom Amanda has worked with in the past. Don is very interested in winning this bid. He drops in on Amanda one day shortly after the RFP was posted.

“Amanda, it’s good to see you,” Don says. “I was in the neighborhood and thought I’d stop in to see how things are going.”

“Just great Don,” Amanda replies. “I’ll bet you’re here to talk to me about that RFP. You know I can’t say anything until the whole process closes.”

“You bet we bid on the project. I know you can’t talk about the RFP, so I won’t bring it up. I wanted to chat with you about something else. My company is sending 15 lucky contestants and one of their friends to Scottsdale, Arizona, for a ‘conference.’ The conference includes the use of the Scottsdale golf club, green fees paid of course, and all hotel and meal expenses are on us for the length of the trip. I know Scottsdale is one of your favorite places to golf, so I thought of you. What do you say?”

Amanda sits forward in her chair and looks at Don for a minute. “That sounds fabulous, and I do love Scottsdale. But you and I both know this isn’t a conference. I wouldn’t feel right about accepting it.” 

“Come on, Amanda. Don’t look a gift horse in the mouth. It is a conference. I’ll be there and so will the top brass from the company. We have some presentations and demonstrations we’d like to show you while you’re there, no obligation of course, and then you’re free to spend the rest of the time however you’d like.”

“I appreciate the offer. Thanks for thinking of me, but no thanks. I’m on the selection committee for the RFP, and it would be a conflict of interest if I attended this conference. Besides, the value of the conference is over the $100 limit our company sets for vendor gifts and meals,” Amanda says.

“Okay. We’ll miss you. Maybe next time.”

Applying Professional Knowledge

Professional knowledge involves knowledge of project management practices as well as specific industry or technical knowledge required to complete an assignment. 

As a PMP, you should apply project management knowledge to all your projects. You can take the opportunity to educate others regarding project management practices by keeping others up to date on project management practices, training your team members to use the correct techniques, and informing stakeholders of the correct processes and then sticking to those processes throughout the course of the project. This isn’t always easy, especially when the organization doesn’t have any formal processes in place. But once the stakeholders see the benefits of good project management practices, they’ll never go back to the “old” way of performing their projects.

Project Management Knowledge

Project management is a growing field. Part of your responsibility as a PMP is to stay abreast of project management practices, theories, and techniques. There are many ways to do this, one of which includes joining a local PMI chapter. There are hundreds of local chapters in every state and in other countries as well. You can check the PMI website (www.pmi.org) to find a chapter near you. 

Chapter meetings give you the opportunity to meet other project managers, find out what techniques they’re using, and seek advice regarding your project. Usually guest speakers appear at each chapter meeting and share their experiences and tips. Their stories are always interesting, and they give you the opportunity to learn from someone else’s experiences and avoid making wrong turns on your next project. You may have a few stories of your own worth sharing with your local chapter. Volunteer to be a speaker at an upcoming meeting and let others learn from your experiences.

One of the things you’ll get when you join the PMI organization and pay your yearly dues is their monthly magazine. This details real-life projects and the techniques and issues project managers have to deal with on those projects. Reading the magazine is a great way to learn new project management techniques or reinforce the things you already know. You might discover how to apply some of the knowledge you’ve already learned in more efficient ways as well.

PMI offers educational courses through their local chapters and at the national level as well. These are yet another way for you to learn about project management and meet others in your field.

Honesty Is the Best Policy

We talked about honesty earlier in this chapter, but it’s worth repeating: Don’t mislead others regarding your experience in the project management field. The Project Management Professional Code of Professional Conduct requires that you honestly report your qualifications, your experience, and your past performance of services to potential employers, customers, PMI, and others.

Be honest about what you do know and what you don’t know. For example, the Quality Control processes as described in the Guide to the PMBOK are used extensively in the manufacturing industry. However, the information technology field looks at quality issues in different ways. If you’re a project manager in the information technology field, you’ve probably never used control charts and cause-and-effect diagramming techniques. Don’t lead others to believe that you have used techniques you haven’t used or that you have experience you don’t have.

Emphasize the knowledge you do have and how you’ve used it in your specific industry and don’t try to fudge it with processes and techniques you’ve never used. Potential clients and employers would much rather work with you and provide training where you might need it than think they’ve got someone fully experienced with the project or industry techniques needed for this project when they don’t. 

Industry Knowledge

Contributing and applying professional knowledge goes beyond project management experience. You likely have specific industry or technical experience as well. Part of applying your professional knowledge includes gaining knowledge of your particular industry and keeping others informed of advances in these areas.

Information technology has grown exponentially over the last few years. It used to be that if you specialized in network operations, for example, it was possible to learn and become proficient with all the knowledge out there related to this area. Today that is no longer the case. Each specialized area within information technology has grown to become a knowledge area in and of itself. Many other fields have either always had individual specialties or just recently experienced this phenomenon including the medical field, bioengineering, manufacturing, pharmaceuticals, and so on. You will want to stay up to date regarding your industry so that you can apply that knowledge effectively. Today’s fast-paced advances can leave you behind fairly quickly if you don’t stay on top of things.

I mentioned in the beginning of the book that as a project manager you are not required to be a technical expert, and that still holds true. But it doesn’t hurt to stay abreast of industry trends and knowledge in your field and have a general understanding of the specifics of your business. Again, you can join industry associations, take educational classes, and so on to stay on top of breaking trends and technology in your industry. 

Truthful Reporting

As a project manager, you are responsible for truthfully reporting all information in your possession to stakeholders, customers, the project sponsor, and the public. Always be up front regarding the project’s progress. Nothing good will come of telling stakeholders or customers that the project is on track and everything looks great when in fact the project’s behind schedule or several unplanned risks have occurred that have thrown the project team a curveball. I’ve personally witnessed the demise of the careers of project managers who chose this route.

Tell the truth regarding project status even when things don’t look good. Stakeholders will likely go to great lengths to help you solve problems or brainstorm solutions. Sometimes, though, the call needs to be made to kill the project. This decision is usually made by the stakeholders based on your recommendation and predictions of future project activities. Don’t skew the reporting to prevent stakeholders from making this decision when it is the best solution based on the circumstances. 

Truthful reporting is required when working with the public as well. When working in situations where the public is at risk, truthfully report the facts of the situation and what steps you’re taking to counteract or reduce the threats. I recommend you get approval from the organization regarding public announcements prior to reporting the facts. Many organizations have public relations departments that will handle this situation for you. 

Complying with Laws and Regulations

This may seem obvious, but since it’s part of the Project Management Professional Code of Professional Conduct, we’ll mention it here. As a professional, you’re required to follow all applicable laws and rules and regulations that apply to your industry, organization, or project. You should also follow any ethical standards and principles that may govern your industry or the state or country you’re working in. Remember that rules or regulations you’re used to in the United States may or may not apply to other countries and vice versa.

Respecting Confidential Information

Many project managers work for consulting firms where their services are contracted out to organizations that need their expertise for particular projects. If you work in a situation like this, you will likely come across information that is sensitive or confidential. Again, this may seem obvious, but as part of the Project Management Professional Code of Professional Conduct, you agree not to disclose sensitive or confidential information or use it in any way for personal gain. 

Often when you work under contract, you’ll be required to sign a non-disclosure agreement. This agreement simply says that you will not share information regarding the project or the organization with anyone, including the organization’s competitors, or use the information for your personal gain. 

However, you don’t have to work on contract to come into contact with sensitive or private information. You may work full time for an organization or a government agency that deals with information regarding its customer base or citizens. For example, if you work for a bank, you may have access to personal account information. If you work for a governmental agency, you may have access to personal tax records or other sensitive material. It would be highly unethical and maybe even illegal to look up the account information of individuals not associated with the project at hand just to satisfy your own curiosity. In my organization, that is grounds for dismissal. 

Don’t compromise your ethics or your organization’s reputation by sharing information that is confidential to the organization or would jeopardize an individual’s privacy.

Company Data

While it may seem obvious that you should not use personal information or an organization’s trade secrets for personal gain, sometimes the organization has a legitimate need to share information with vendors, governmental agencies, or others. You will need to determine which vendors or organizations are allowed to see sensitive company data. In some cases, you may even need to determine which individuals can have access to the data. When in doubt, ask. 

Here are some examples. Maybe the company you’re working with has periodic mailings they send to their customer base. If one of your project activities includes finding a new vendor to print the mailing labels, your organization may require the vendor to sign a nondisclosure agreement to guard the contents of the customer lists. 

Discovering just who does have access to the information might be tricky. Another example involves data regarding citizens maintained by the government. You might think that because the data belongs to one agency of the government, say the Internal Revenue Service, any other agency of the government can have access to the data. This isn’t the case. Some agencies are refused access to the data even though they may have good reason to use it. Others may have restricted access and so on depending on the data and the agency policy regarding it. Don’t assume that others should have access to the data because it seems logical.

Most organizations require vendors or other organizations to sign nondisclosure agreements when giving out sensitive company data. It’s your responsibility to ensure that the proper nondisclosure agreements are signed prior to releasing the data. This function is often handled by the procurement department.

Intellectual Property

You are likely to come into contact with intellectual property during the course of your project management career. Intellectual property is things developed by an organization that have commercial value but are not tangible. Intellectual property includes copyrighted material such as books, software, and artistic works. It may also include ideas or processes that are patented. Or it might involve an industrial process, business process, or manufacturing process that was developed by the organization for a specific purpose. 

Intellectual property is owned by the business or person that created it. You may have to pay royalties or ask for written permission to use the property. Intellectual property should be treated just like sensitive or confidential data. It should not be used for personal gain or shared with others who should not have access to it. 

Balancing Stakeholders’ Interests

Projects are undertaken at the request of customers, project sponsors, executive managers, and others. Stakeholders are those who have something to gain or lose by implementing the project. As such, stakeholders have different interests and needs, and one of your jobs is to balance the needs of the stakeholders.

Customer satisfaction is probably the primary goal you’re striving for in any project. If your customer is satisfied, it means you’ve met or exceeded their expectations and delivered the product or service they were expecting. You’ve got a winning combination when the customer is satisfied with the product and you’ve also provided excellent customer service along the way. Satisfied customers tell others about your success and will most likely use your services in the future. 

One of the key ways to assure that customer satisfaction is achieved is to employ appropriate project management techniques to your project. This includes taking the time to discover all the requirements of the project and documenting them in the scope statement. You will find that stakeholders who have a clear understanding of the requirements and have signed off on them won’t suffer from faulty memory and pull the ever famous “I thought that was included” technique. Take the time to define your requirements and get stakeholder sign-off. You can’t forget or fudge what’s written down. 

Competing Needs

Stakeholders come from all areas of the organization and include your customer as well. Because stakeholders do not all work in the same areas, they have competing needs and interests. One stakeholder’s concern might take the form of system security issues, while another stakeholder is concerned about ease of use. As the project manager, you will have situations where stakeholder needs compete with each other and you’ll have to decide between them and set priorities. Sometimes you’ll be able to accommodate their needs, and sometimes you’ll have to choose among them. You will need to examine the needs against the project objectives and then use your negotiation and communication skills to convince the stakeholders of priorities.

Individual stakeholders may or may not have good working relationships with other stakeholders. Because of this, office politics will come into play. I advise you to stay away from the politics game, but get to know your stakeholders. You’ll need to understand their business processes and needs in order to make decisions about stakeholder requirements. 

Dealing with Issues and Problems

Problems will occur on your project—it’s part of the process. We’ve talked throughout the book about how to deal with problems and risks and how to use conflict resolution techniques in handling problems. Balancing stakeholder needs comes into play here also. 

You’ll have to determine alternatives that will meet the key requirements of the project without jeopardizing the competing needs of other stakeholders. Once you’re into the Executing process of the project and beyond, redefining scope becomes less and less of an option. So your responsibility is to resolve issues and determine alternative solutions to problems as they occur without changing the original objectives of the project. Enlist the help of your project team members and stakeholders during these times. Use some of the techniques we talked about in Chapter 6 like brainstorming and the Delphi technique to find solutions.

Another problem you might find with stakeholders is trying to make them understand your decision or the technical nature of a problem. Again, this is where communication skills help you immensely. Take the case of a technical problem that’s cropped up on your project. You should not expect your stakeholder to understand the technical aspects of rocket science if they work in the finance department, for example. It’s up to you to keep the explanation at a level they can understand without loading them down with technical jargon and specifications. Keep your explanations simple, yet don’t skip important details they’ll need to make decisions. 

Balancing Constraints

Your toughest issues will almost always center on the triple constraints: time, cost, or quality. Because of the very nature of the constraints, one of these is the primary driver and one is the least important. Keep a close eye on stakeholders who want to switch the priority of the constraints for their own purposes. Let’s say the project sponsor already told you that time is the primary constraint. Another stakeholder tells you that a requirement of the project is being overlooked and quality is suffering. Be careful that the stakeholder isn’t trying to divert the primary constraint from time to quality to suit their own objectives.
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Real World Scenario—The Geographical Information System

Matt Loveland is a project manager for a multinational company. He’s working on a complex software project that involves rewriting the organization’s mainframe accounting system to become a browser-based system running on thin-client architecture. A major problem with the existing system occurs when new accounts are entered into the system or account information changes. The accounts are tied to geographic areas, which are assigned to individual sales associates. Sales commissions are paid based on where the account resides. To date, the process of determining which territory an account belongs to has been done manually by looking at a map.

The project sponsor, Victor, requested a geographical information system as part of the requirements of this project. The hope is that errors will be eliminated and commissions will get processed correctly. The sponsor is hoping that Matt’s internal team can write the GIS system that will tie to the accounting system. Let’s drop in on Matt and Victor’s conversation.

“I just don’t understand, Matt. I can go onto that Internet site and plug in an address and get directions from my house to anywhere in the country. It seems easy enough to me. Why can’t your team write code like that?” 

“Victor,” Matt replies, “it isn’t that we can’t write a program to do that. But there are several issues surrounding this request that I’d like to explain to you. I’d like you to understand why I’m asking to purchase a software product from an external vendor that will take care of these functions for us.”

“Let’s hear it,” Victor says.

“One of the first problems is that our sales force is multinational. It would take us months just to obtain address information to populate the program. The second issue is that our sales districts are not divided by any known boundaries. Most GIS systems work off of latitude and longitude or geographic boundaries like county borders or zip code boundaries.” 

Victor interrupts, “Well here’s what we do. You give me a set of maps and I’ll hand draw in the sales districts and you can take that and put it into the system.”

“Unfortunately, it’s just not that easy. Our sales district boundaries are not consistent with known boundaries, and our existing address database is not standardized. For example, some addresses use the word Street spelled out; some use the abbreviation St. All of the addresses need to be standardized, and then we have to figure out which addresses belong to which territory. 

“This process could take a great deal of time. There are vendors that specialize in GIS systems that could have us operational in a matter of weeks. I’ve already checked on a couple of the top vendors, and there aren’t any problems interfacing with our new system. The time we’d save in the long run far outweighs the cost associated with purchasing this system from a vendor. And one last point: If I were to build this system internally, I’d have to take our top programming team off of existing project priorities to put them on this. GIS systems are extremely complicated. We’re talking several months, if not a year or more, delay to get our programmers up to speed on GIS techniques and then write the programs.” 

Victor says, “If we’re talking about a major delay in the schedule as you say, we can at least look at what these vendors have to offer. It’s important that this system is accurate as well, and I think I hear you saying, ‘Why reinvent the wheel.’ Let’s have a look at the costs.” 
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Respecting Differences in Diverse Cultures

You have probably taken diversity or cultural differences training classes sometime during your career. Most organizations today require diversity training for all employees and contractors. Project managers who work on contract may find themselves taking these classes multiple times as companies want to assure that every employee and contractor has taken their own company’s version of the class.

I won’t attempt to repeat diversity training here but will point out some of the things you should know about working in other countries and about working with people who have backgrounds and belief systems that are different than yours. 

Global Competition

More and more companies compete in the global marketplace. As a result, project managers with multinational experience are increasing in demand. This requires a heightened awareness of cultural influences and customary practices of the country where you’re temporarily residing. 

One thing I’ve witnessed when working in foreign countries is U.S. citizens who try to force their own culture or customs on those whom they’re visiting or working with. That isn’t recommended, and it generally offends those you’re trying to impress. Don’t expect others to conform to your way of doing things, especially when you’re in their country. You know the saying, “When in Rome, do as the Romans do”? While you may not want to take that literally, the intent is good. For example, a quick kiss on both cheeks is a customary greeting in many countries. If that is the case and it’s how you’re greeted, respond with the same. 

Culture Shock

Working in a foreign country can bring about an experience called culture shock. When you’ve spent years acting certain ways and expecting normal, everyday events to follow a specific course of action, you might find yourself disoriented when things don’t go as you expected. This is known as culture shock. 

One of the ways you can avoid this is to read about the country you’re going to work in before getting there. The Internet is a great resource for information like this. Your local library is another place to research customs and acceptable practices in foreign countries. 

When in doubt about a custom or what you should do in a given situation, ask your hosts or a trusted contact from the company you’ll be working with to help you out. People are people all over the world, and they love to talk about themselves and their culture. They’re also generally helpful and will respect you more for asking what’s expected rather than acting as though you know what to do when you clearly do not.

Respecting Your Neighbors

Americans tend to run their lives at high speed and get right down to business when working with vendors or customers. It isn’t unusual for a business person to board a plane in the morning, show up at the client site and take care of business, and hop another flight home that night. 

You’ll find that many other countries are not this way. People in other countries will expect you to take time to get to know them first, building an atmosphere of trust and respect. Some cultures build relationships first and then proceed to business. And don’t expect to do that relationship building in a few hours. It could take a day or days depending on the culture. They may even want you to meet their family and spend time getting to know each other. Resist the urge to get right down to business if that’s not customary in that culture because you’ll likely spoil the deal or damage relationships past the point of repair. 

Spend time building relationships with others. Once an atmosphere of mutual trust and cooperation is established, all aspects of project planning and management including negotiating and problem solving are much easier to navigate. 

Training

Sometimes you may find yourself working with teams of people from different countries or cultures. Some team members might be from one country and some from another. The best way to assure that cultural or ethical differences do not hinder your project is to provide training for all team members. 

Team-building activities are a method of building mutual trust and respect and of bonding team members with differing backgrounds. Choose activities that are nonoffensive and where everyone can participate. 

Diversity training makes people aware of differences between cultures and ethnic groups, and it helps them to gain respect and trust for those on their team. Provide training regarding the project objectives and the company culture as well. Project objectives are why you are all together in the first place. They cut across cultural bounds and keep everyone focused on the project and tasks at hand. 

Perceiving Experiences

All of us see the world through our own experiences. Your experiences are not someone else’s experiences, and therefore what you perceive about a situation might be very different from what others believe. Keep this in mind when it appears that a misunderstanding has occurred or that someone you’re working with didn’t respond as you expected. This is especially true when you’re working with someone from another country. Always give others the benefit of the doubt and ask for clarification if you think there is a problem. Put your feelings in check temporarily and remember that what you think the other person means is not necessarily as it appears due to cultural differences. 
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Project Case Study: New Kitchen Heaven Retail Store

Jill Overstreet thought you did such a great job of managing this project that she’s offered to buy you lunch at one of those upscale, white table cloth–type French restaurants. The iced teas have just been delivered, and you and Jill are chatting about business.

“I’m impressed with your project management skills. This store opening was the best on record. And you really kept Dirk in line—I admire that. He can be headstrong, but you had a way of convincing him what needed doing and then sticking to it.”

“Thanks,” you reply. “I’ve got a few years of project management experience, so many of those lessons learned on previous projects helped me out with this project. I enjoy project management and read books and articles on the subject whenever I get the chance. It’s nice when you can learn from others’ mistakes and avoid making them yourself.” 

Jill takes a long drink of tea. She glances at you over the top of her glass and pauses before setting it down. The look on her face implies she’s sizing you up and deciding whether to tell you what’s on her mind.

“You know,” Jill starts, “we almost didn’t hire anyone for your position. Dirk wanted to do away with the project management role altogether. He had a real distaste for project management after our last project.” 

“Why is that?”

Jill explains, “The last project manager got involved in a conflict of interest situation. She was working on a project that involved updating and remodeling all the existing stores. Things like new fixtures, signs, shelving, display cases, and such were up for bid. And it was a very sizable bid. Not only did she accept an all-expenses-paid weekend visit to a resort town from one of the vendors bidding on the contract, she also revealed company secrets to them, some of which leaked to our competitors.”

Your mouth drops open. “I can’t believe she would accept gifts like that from a vendor. And revealing company secrets is almost worse. Conflict of interest situations and not protecting intellectual property violate the code of professional conduct that certified PMPs agree to adhere to. I can understand why Dirk didn’t want to hire another project manager. Behavior like that makes all project managers look bad.”

“I’m glad you kept things above board and won Dirk back over. The project management role is important to Kitchen Heaven, and I know your skills in this discipline are what made this project such a success.”

“Jill, not only would I never compromise my own integrity through a conflict of interest situation, I would report the situation and the vendor to the project sponsor. It’s better to be honest and let the project sponsor or key stakeholders know what’s happening than to hide the situation or, even worse, compromise your own integrity by getting involved in it in the first place. You have my word that I’ll keep business interests above my own personal interests. I’ll report anything that even looks like it would call my actions into question just to keep things honest and out in the open.”

“That’s good to hear,” Jill replies. “Congratulations on your new assignment. Dirk and I were discussing the new Home Chef Pro project yesterday. We’re venturing into new territory with this project, and I’m confident you’ll do an excellent job heading it up. Dirk made a good choice.” 

Project Case Study Checklist 

· Ensuring personal and professional integrity

· Adhering to the Project Management Professional Code of Professional Conduct 

· Not placing personal gain above business needs

· Avoiding conflict of interest situations

· Truthfully reporting questionable situations and maintaining honesty

· Protecting intellectual property 

Summary

Project Management Professionals are responsible for reporting truthful information about their PMP status and project management experience to prospective customers, clients, and employers and to PMI. As a project manager, you’re responsible for the integrity of the project management process and the product. In all situations, you are responsible for your own personal integrity.

Personal integrity means adhering to an ethical standard. As a PMP, you’ll be required to adhere to the Project Management Professional Code of Professional Conduct established by PMI. Part of this code involves avoiding putting your own personal gain above the project objectives. 

As a professional, you should strive to maintain honesty in project reporting. You’ll be required to abide by laws, rules, and regulations regarding your industry and project management practices. You should also report any instances that might appear to be a conflict of interest. It’s always better to inform others of an apparent conflict than to have it discovered by others and your methods called into question after the fact.

You will very likely come across confidential information or intellectual property during your project management experiences. Respect the use of this information and always verify who may have permission to access the information and when disclosures are required.

Stakeholders have competing needs and business issues and as such will sometimes cause conflict on your project. You will be required to balance the needs and interests of the stakeholders with the project objectives. 

Many project managers today are working in a global environment. It’s important to respect and understand the cultural differences that exist and not try to impose your cultural beliefs onto others. Culture shock is an experience that occurs when you find yourself in a different cultural environment than you’re familiar with. Training is a good way to provide project team members with relationship management techniques regarding cultural and ethnic differences.

Exam Essentials

Be able to define integrity.  Adhering to an ethical standard.

Be able to name the ethical standard PMPs are required to adhere to.  Project Management Professional Code of Professional Conduct.

Be able to describe the areas in which PMPs must apply professional knowledge.  Project management practices, industry practices, and technical areas.

Be able to name the key activity that assures customer satisfaction.  Documenting project requirements.

Be able to define how multinational project managers must manage relationships.   By building relationships based on mutual trust and acceptance and recognizing and respecting diverse cultures and ethnic beliefs.

Key Terms

Before you take the exam, be certain you are familiar with the following terms:

	conflict of interest
	Project Management Professional Code of Professional Conduct 


Review Questions

	1.  
	As a project manager, you’re responsible for maintaining and ensuring integrity for all of the following except

A. Personal integrity of others

B. Project management process

C. Personal integrity

D. Product integrity:
	



	2.  
	You are a project manager working on contract. You’ve performed earned value analysis and discovered that the project will be completed on time and under the original estimated amount. This means the profit to your company will decrease as will your personal bonus. Which of the following should you do?

A. Add activities to the project to increase the cost enough to meet the original estimated amount.

B. Tell the customer you’re adding additional requirements to the project that were originally cut because of cost constraints.

C. Inform the customer that the project is completed and has come in under budget.

D. Bill the customer for the full amount of the contract as this was the original agreed-upon price. 
	



	3.  
	Integrity in the project management field is accomplished through all of the following except

A. Training to learn how to manage relationships with others from different cultures

B. Adhering to an ethical code

C. Applying established project management processes

D. Following the Project Management Professional Code of Professional Conduct:
	



	4.  
	You are a project manager for a manufacturing firm that produces Civil War–era replicas and memorabilia. You discover a design error during a test production run on your latest project. Which of the following is the most likely response to this problem?

A. Reduce the technical requirements so that the error is no longer valid.

B. Go forward with production and ignore the error.

C. Go forward with production but inform the customer of the problem.

D. Develop alternative solutions to address the error. 
	



	5.  
	You are a project manager for a telecommunications firm. You’re working on a project that entails upgrading technical hardware and equipment. The estimated cost of the hardware and equipment is $1,725,000. You are reviewing products from three different vendors. One of the vendors invites you to lunch. What is the most appropriate response?

A. Thank them but let them know this could be a conflict of interest since you haven’t made a decision about which vendor you’re going to choose.

B. Thank them and decline. You know this could be considered personal gain, which could call your integrity into question.

C. Thank them and accept. You don’t believe there is a conflict of interest or a personal integrity issue.

D. Thank them and decline. You believe this could be a conflict of interest on the part of the vendor, and you don’t want to encourage that behavior. 
	



	6.  
	You are a project manager for a telecommunications firm. You’re working on a project that entails upgrading technical hardware and equipment. The estimated cost of the hardware and equipment is $1,725,000. You are reviewing products from three different vendors. One of the vendors offers you and your family the use of the company yacht for the upcoming three-day weekend. What is the most appropriate response?

A. Thank them and accept. You don’t believe there is a conflict of interest or an integrity issue at stake.

B. Thank them and decline. You know this could be considered personal gain, which could call your integrity into question.

C. Thank them and accept. Immediately report your actions to the project sponsor so that your motives are not called into question after the fact.

D. Thank them and decline. You know this could be considered an integrity issue on the part of the vendor. 
	



	7.  
	You are a project manager working on contract with a company in a foreign country. At the project kick-off meeting, you are given an expensive-looking gift. The person who presented this to you said that it is customary in their country to give their business partners gifts. What is the most appropriate response?

A. Thank them and decline. Explain that this is considered personal gain, which is unacceptable in your country.

B. Thank them and accept. You don’t believe there is a conflict of interest or an integrity issue at stake.

C. Thank them and decline. Explain that this is considered a conflict of interest, which is unacceptable in your country.

D. Thank them and accept since you know that it would be considered offensive to decline the gift in their culture. Immediately report the acceptance of the gift to the appropriate parties at your company so that your actions are not called into question later. 
	



	8.  
	You are a project manager and are in the Closing processes of the project. Your customer has been presented with a formal acceptance and sign-off document. They refuse to sign, claiming the product does not meet their expectations. You know that this situation could have been prevented by doing all of the following except:

A. Documenting the requirements

B. Documenting the customer’s refusal to sign 

C. Performing quality inspections during the process

D. Requesting sign-off at important milestones 
	



	9.  
	As a project manager, you know that the most important activity to ensure customer and stakeholder satisfaction is which of the following:

A. Documenting the requirements

B. Documenting the performance measurements

C. Reporting changes and updating the project plan and other project documents where appropriate

D. Reporting project status timely and regularly
	



	10.  
	As a PMP, you will be required to comply with the Project Management Professional Code of Professional Conduct. This code refers to all of the following except:

A. Reporting conflicts of interest

B. Reporting experience and PMP status truthfully

C. Complying with stakeholder requirements 

D. Complying with rules and policies of foreign countries 
	



	11.  
	You are a contract project manager working with the State of Bliss. Your latest project involves rewriting the Department of Revenue’s income tax system. One of the key stakeholders is a huge movie buff, and she has the power to promote you into a better position at the conclusion of this project. She’s discovered that one of her favorite superstars lives in the State of Bliss and therefore must file income tax returns in that state. She asks you to look up the account of this movie star. What is the most appropriate response?

A. Report her to the management team.

B. Refuse to comply with the request, citing conflict of interest and violation of confidential company data.

C. Look up the information she’s requested. Since the data is considered part of the project, there is no conflict of interest.

D. You believe that tax records are public information, so you comply with the request. 
	



	12.  
	You are a contract project manager working with the State of Bliss. Your latest project involves rewriting the Department of Revenue’s income tax system. As project manager, you have taken all the appropriate actions regarding confidentiality of data. One of the key stakeholders is a huge movie buff, and she has the power to promote you into a better position at the conclusion of this project. She’s reviewing some report data that just happens to include confidential information regarding one of her favorite movie superstars. What is the most appropriate response?

A. Report her to the management team.

B. Request that she immediately return the information, citing conflict of interest and violation of confidential company data.

C. Do nothing as she has the proper level of access rights to the data and this information showed up unintentionally.

D. Request that she immediately return the information until you can confirm that she has the proper level of access rights to the data. 
	



	13.  
	As a PMP, you will be required to comply with the Project Management Professional Code of Professional Conduct. Part of your responsibility concerns applying professional knowledge. All of the following are part of applying professional knowledge except:

A. Developing relationships based on mutual respect 

B. Staying abreast of project management practices

C. Keeping up with industry trends and new technology

D. Honestly reporting your project management experience 
	



	14.  
	You are a project manager with several years of experience in project management. You’ve just accepted your first project in a foreign country. You’ve been in the country a week or two and are experiencing some disoriented feelings. This is known as:

A. Collocation

B. Diversity shock

C. Global culturing

D. Culture shock 
	



	15.  
	You are a project manager for a software manufacturing firm. The project you’ve just finished created a new software product that is expected to become a number-one seller. A friend of yours is a certified software instructor. They have asked you for a copy of the software prior to the beta release through the marketing department so they can get familiar with it. What is the most appropriate response?

A. Since your friend is certified to teach your company’s brand of software, provide them with a copy of the software.

B. Ask them to sign a nondisclosure agreement before releasing a copy of the software.

C. Decline the request since you stand to gain from this transaction by receiving free training.

D. Decline the request because the software is the intellectual property of the company. 
	



	16.  
	Your upcoming project includes project team members from a foreign country. In order to make certain that cultural differences don’t interfere with team performance, thereby affecting the success of the project, your first course of action is to do which of the following:

A. Provide diversity training to all the team members.

B. Collocate the project team.

C. Perform team-building exercises.

D. Inform the team members of the organization’s rules and standards. 
	



	17.  
	You are a project manager for Pizza Direct, which is a retail pizza delivery store. Your company is competing with another retail store for the option of opening two new stores in a foreign country. You have been invited to dinner with the prospective foreign business partners and their spouses upon your arrival. You know that all of the following are generally true except:

A. You should spend time building relationships with your prospective foreign business partners before getting down to business.

B. You should explain your company’s rules, standards, and operating policies at your first meeting with the prospective foreign business partners.

C. You should build an atmosphere of mutual trust and cooperation.

D. You should respect the cultural differences you’ll encounter when working with your prospective foreign business partners. 
	



	18.  
	You are a project manager for Pizza Direct, which is a retail pizza delivery store. Your company is competing with another retail store for the option of opening two new stores in a foreign country. You’ve been told that it is culturally unacceptable to eat certain foods in this country. You know that one of these foods happens to be a secret ingredient in the pizza sauce. What is the most appropriate response?

A. Inform the potential partners that your sauce recipe is secret, but you’re certain there are no forbidden ingredients in it.

B. Inform the potential partners that you suspect there might be a forbidden ingredient in the sauce and you’ll request an investigation to determine if any of them exist in the sauce.

C. Inform the potential partners that a forbidden ingredient exists in the sauce and determine to work with them to come up with another ingredient to replace that one.

D. Don’t tell the potential partners about the ingredient because the sauce they’ll be using in the stores is shipped to them already prepared in cans. They won’t know the ingredient is in the sauce. 
	



	19.  
	You are a project manager for Pizza Direct, which is a retail pizza delivery store. Your company is competing with another retail store for the option of opening two new stores in a foreign country. You know, but have not yet informed your company, that you are going to go to work for the competitor, which happens to be bidding for this same opportunity. What is the most appropriate response?

A. You decline to participate in the initial meetings with the foreign business partners due to conflict of interest.

B. You’ve not yet received an official offer from the competing company for your new job opportunity, so you choose to participate in the initial meetings with the foreign business partners.

C. You decide to participate in the initial meetings with the foreign business partners because any information you gain now will help you when you make the move to the new company.

D. You inform the foreign business partners that you’re going to be working with a new company and that you know the deal they’ll receive from the competing company is better than the one this company is proposing. 
	



	20.  
	You are the project manager for a new construction project in your city. Your longtime personal friend is bidding on the project. They’ve asked you to give them an indication of the budget for this project so that they do not overbid and lose the deal. What is the most appropriate response?

A. Give the information to your friend. You know their character and can trust that they won’t tell anyone.

B. Tell your friend that after all this time, they should know you better than to think you’d put your personal integrity on the line or compromise your job due to a conflict of interest. Decline to give them the information.

C. Tell your friend you’ll give them the information if they’ll promise not to tell anyone and if they’ll agree to help you out with some materials on your basement-refinishing project.

D. Give the information to your friend and inform the project sponsor so that the information can be shared with the other bidders as well. 
	




Answers

	1. 
	A   You are not responsible for the personal integrity of others, but as project manager you do have influence over others such as your project team members. 

	2. 
	C   Integrity means you’ll honestly report project outcomes and status. Your personal gain should not be placed above the satisfaction of the customer.

	3. 
	A   Diversity training is used to help you manage project teams that are made up of people from other countries or cultures. Integrity is accomplished by following an ethical code and applying project management practices.

	4. 
	D   The best answer to this problem is to develop alternative solutions to address design error. Reducing technical requirements might be an alternative solution, but it’s not one you’d implement without looking at all the alternatives. Ignoring the error and going forward with production would result in an unsatisfactory product for the customer.

	5. 
	C   A luncheon date in most cases wouldn’t be considered a conflict of interest or an integrity issue. Always refer to company policy regarding the types of gifts you can accept. If your organization forbids any gifts of any amount, lunch would not be appropriate in this case.

	6. 
	B   The best response to this situation is to thank the vendor and decline based on the fact that this could be considered personal gain on your part. Answer D may seem correct, but remember you’re not responsible for the integrity of others. And it’s often common business practice for vendors to offer gifts to potential customers. 

	7. 
	D   The best response in this case is to accept the gift because it would cause great offense to the other party if you were to decline. Report the gift and the circumstances as soon as possible to the appropriate parties at your company.

	8. 
	B   Documenting the requirements, performing inspections, and requesting acceptance and sign-off at important milestones are all acceptable ways to assure customer satisfaction.

	9. 
	A   Documenting the requirements is one of the key things you can do to assure customer satisfaction. The requirements describe what the customer is looking for, and the final product is compared against them to determine if all of the requirements were met.

	10. 
	C   Stakeholder requirements are needed to determine if the project is successful and are not a part of the professional code. 

	11. 
	B   The situation presented here requires you to put the interest of the company and the confidentiality of the data above your own personal interests or those of your stakeholders. Answer D is not the most correct response as it says you believe the information is public. This implies you haven’t verified whether the data is private or public. Until you know, treat the data as confidential. In this case, the information is confidential and should be shared only with those who have a valid reason for using it. 

	12. 
	C   As project manager, it’s your responsibility to make sure the people you will be sharing data with have the proper permissions to see the data. In this case, answer D is not correct as it implies you did not verify ahead of time that the stakeholder had the proper level of approvals to use the data. 

	13. 
	A   Applying professional knowledge involves staying abreast of project management practices, industry trends, and new technology and honestly reporting your experiences.

	14. 
	D   Culture shock is the disoriented feeling that people may experience when working in a foreign country.

	15. 
	D   The most appropriate response is to deny the request. Software is considered intellectual property and should not be used for personal gain or given to others without prior consent from the organization. This question states that the release of the beta software is handled through the marketing department, so you should not give your friend a copy of the software outside of this process.

	16. 
	A   The most correct response is to first provide training to your team members to teach them how to respect and work with others from different cultures. Collocation may not be possible when you’re working with team members from two different countries. Team-building exercises are a good idea as well but are not your first course of action.

	17. 
	B   Your first meeting with foreign partners should be spent getting to know them. Many cultures like to spend time building relationships first and then talking business. Since you’ve been invited to dinner upon your arrival and the dinner includes the spouses of your prospective partners, chances are they want to spend some time getting to know you personally first.

	18. 
	C   The most appropriate response is to inform the potential partners that an ingredient exists in the sauce that is not acceptable and determine to come up with a solution to the problem. As a professional, you’re required to be honest in your reporting. Not telling them, or stalling by promising an investigation, is not an honest response.

	19. 
	A   The most appropriate response is to decline to participate due to a conflict of interest. 

	20. 
	B   This situation is clearly a conflict of interest and should be avoided. Decline to provide your friend this information.


Appendix A: Practice Exam

	1.  
	You are going to take some performance measurements for your current project. You know that PV = 450, AC = 500, and EV = 375. What is the CV and SV respectively?

A. CV = 125, and SV = 75.

B. CV = –75, and SV = –125.

C. CV = 75, and SV = 125.

D. CV = –125, and SV = –75. 
	



	2.  
	You are the project manager for a software consulting firm that is working on developing a new software program for a customer in another country. Things seem to be progressing well. Recently, your stakeholders examined the work of the project and formally accepted the work results. Which process was just performed?

A. Scope Verification

B. Quality Assurance

C. Performance Reporting

D. Quality Control 
	



	3.  
	You are a project manager for Candy Works candy factory. Your project involves reporting information from the newly installed candy-counting machine to the financial system. This will give executives the ability to see production run counts at any time during the day. The project sponsor has promised you a bonus if you get this project completed two weeks sooner than the scheduled project end date. The bonus will come in handy on your trip to the Bahamas planned for later this spring. You’ve got a few remaining project activities to wrap up before you can close out the project. Which of the following is the most appropriate response?

A. You tell the sponsor the project is complete and treat the remaining activities as though they’re problems that came up after project closure so that you can still get the bonus.

B. You tell the sponsor the remaining activities are outside the scope of the project so the project really is completed and collect your bonus.

C. You tell the sponsor the stakeholders added these requirements after the project was well under way and you never agreed to include them in the project so the project really is complete, and you collect your bonus.

D. You tell the sponsor you aren’t going to make the two-week early completion date as there are remaining activities to finish up. 
	



	4.  
	You’ve reached a state of independence where you’re able to express yourself and perform at your peak level of performance. Being the best you can be is the motivator that drives you. Which of the following is true?

A. This is an example of the Expectancy theory.

B. You’ve reached self-actualization in Maslow’s Hierarchy.

C. This is an example of the Hygiene theory.

D. You’ve reached the highest level of the Achievement theory. 
	



	5.  
	Intellectual property includes all of the following except:

A. Software

B. Patents

C. Hardware

D. Business processes
	



	6.  
	The project manager, stakeholders, and project team members all have roles and responsibilities throughout the project. As the project manager, you might link the project scope definition to the project roles and indicate which activities each person will participate in. You might display this information in which of the following ways:

A. PDM

B. RAM

C. SOW

D. RRM 
	



	7.  
	During a recent team meeting, you reached a resolution to a problem that’s been troubling the team for several weeks. You took responsibility for searching out the facts of this problem and uncovered the right answer to this problem. You presented the facts at the project status meeting, and everyone reached agreement on the recommended solution based on the facts you presented. This is an example of what type of conflict resolution technique?

A. Compromise

B. Smoothing

C. Confrontation

D. Forcing
	



	8.  
	You are a project manager for Capella Systems. Your company writes custom software for accounting and financial systems for medium- to large-sized corporations. Your recent project has experienced some setbacks, and you’ve been forced to rework the design of one of the programs because it doesn’t match the customer’s requirements. Since some parts of the program have already been written, it will have to be rewritten so that it matches the design changes. This rework has increased costs, and you’re beginning to notice some signs of poor morale because of the rework. Which of the following is true?

A. The problems occurred because the WBS was not constructed properly.

B. The quality assurance plan was carried out correctly, which is how the design problems were discovered.

C. The problems occurred as a result of poor scope definition.

D. The Risk Management Planning process details these kinds of risks and the responses you should put into place should they occur. 
	



	9.  
	You are a project manager for a network cabling project for your organization. Your project team is made up of six full-time employees and three contractors. This is the first time they have all worked together. This project requires accurate information exchange at all times during the life of the project. How many lines of communication exist among the project team members?

A. 36

B. 41

C. 18

D. 34
	



	10.  
	You are a project manager for Candy Works candy factory. Your project involves reporting information from the newly installed candy-counting machine to the financial system. This will give executives the ability to see production run counts at any time during the day. You need to purchase an expensive piece of hardware as part of this project. One of the vendors bidding on the project is a close friend. In order to win the bid, she needs to know how much money the company is willing to spend on the equipment and consulting. Your friend asks you to give her this confidential information and not tell anyone you did. Which of the following is the most appropriate response?

A. Tell your friend that as a PMP, you’re required to abide by the Project Management Professional Code of Professional Conduct and this would violate the code as it’s a conflict of interest.

B. Tell your friend that as a PMP, you’re required to abide by the Project Management Professional Code of Professional Conduct and this would violate the code as it’s a personal gain.

C. Tell your friend that as a PMP, you’re required to abide by the Project Management Professional Standards and Ethics Code and this would violate the code as it’s a conflict of interest.

D. Tell your friend that as a PMP, you’re required to abide by the Project Management Professional Standards and Ethics Code and this would violate the code as it’s an ethics violation. 
	



	11.  
	Which of the following describes a unique characteristic of the project Executing and Controlling processes?

A. The core processes in the Executing and Controlling processes are from the Project Integration knowledge area.

B. Both the Executing and Controlling processes measure variances in project performance and use corrective action to bring performance back in line with the plan.

C. Executing is an input to the Controlling processes, and Controlling is an input to Execution.

D. Executing and Controlling each have only one core process. 
	



	12.  
	You are preparing a cash flow analysis for a project the company is considering undertaking. The project’s cost is $525,000, and expected cash inflows are $125,000 the first year and then $75,000 per quarter the second year and $100,000 per quarter after that. What is the payback period?

A. 16 months

B. 27 months

C. 32 months

D. 28 months 
	



	13.  
	You are going to take some performance measurements for your current project. You know that PV = 450, AC = 500, and EV = 375. What is the CPI and SPI respectively?

A. CPI = .90, and SPI = 1.2.

B. CPI = .75, and SPI = .83.

C. CPI = 1.2, and SPI = .90.

D. CPI = .83, and SPI = .75. 
	



	14.  
	All of the following are true regarding the Executing processes except:

A. Executing has one core process.

B. The majority of the project budget is spent here.

C. The greatest conflicts are schedule conflicts.

D. Project performance is measured to identify variances. 
	



	15.  
	You are a project manager for a network cabling project for your organ-ization. Your project team is made up of six full-time employees and three contractors. This is the first time they have all worked together. You know that the team will go through the stages of team development in the following order:

A. Forming, storming, norming, and performing

B. Storming, norming, forming, and performing

C. Norming, storming, forming, and performing

D. Forming, norming, storming, and performing
	



	16.  
	All of the following are tools and techniques of the Quality Control process except:

A. Monte Carlo Analysis

B. Statistical sampling

C. Pareto diagrams

D. Trend analysis 
	



	17.  
	You are a project manager working for Mail House King. Your company processes orders for several mail-order catalog companies. Your project is to install new mail-sorting equipment and software. You’ve had some problems and experienced some variances so far during the project. You do not expect these variances to continue as they’re atypical. Your project sponsor has asked for an EAC. You know the following information: PV = 800, BAC = 700, EV = 675, AC = 750, and ETC = 30. Which of the following is the correct EAC given the circumstances?

A. 25

B. 760

C. 775

D. 833
	



	18.  
	You are working on a project and are in the Quality Planning process. You know that if the customer requirements are not satisfied while the product is still in the control of the organization, it may result in corrective action, rework, scrapping, and downtime. Which of the following is true regarding the cost of quality?

A. Cost of quality is an output of this process, and this is an internal failure cost. 

B. Cost of quality is a tool and technique of this process, and this is a prevention cost.

C. Cost of quality is an output of this process, and this is a prevention cost. 

D. Cost of quality is a tool and technique of this process, and this is an internal failure cost. 
	



	19.  
	You are the project manager for your company’s annual Spring Fling. You’ve made all the plans and reserved the outdoor grounds for the appropriate day and time. You are now two days away from the big day, and the forecast is calling for light rain showers in the afternoon. You rented tents just in case this risk occurred. This is an example of which Risk Response Planning tool and technique?

A. Passive acceptance

B. Contingency planning 

C. Avoidance

D. Transference
	



	20.  
	You are a project manager who believes people will always perform at their best if given the proper expectations and motivation. Which theory do you subscribe to?

A. Theory X

B. Hygiene theory

C. Contingency theory 

D. Theory Y 
	



	21.  
	The tools and techniques of Source Selection include all of the following except:

A. Contract negotiation

B. Work authorization system

C. Weighting systems

D. Independent estimates
	



	22.  
	You are an international project manager from the United States living in a foreign country. The project you’re working on has lasted two-and-a-half years. During that time, you’ve really gotten to feel comfortable in the foreign country and have enjoyed living in their culture. The project has just ended, and you’ve returned to the United States. Upon your return, you’re surprised to find that you’re feeling a little disoriented as you’ve gotten so used to the foreign culture and its slower pace that you’ve forgotten what some things are like in the US. This experience is known as:

A. Diversity shock

B. Global norming

C. Culture shock

D. Culture norming 
	



	23.  
	Which performance measurement is the cost of work budgeted for an activity within a certain time frame?

A. AC

B. PV

C. EV

D. EAC
	



	24.  
	You are a project manager for Uncle Sam’s Flag Company. Your company has designed a new line of products featuring the American flag. Due to some unique circumstances, the products are in hot demand and the project sponsor has asked you to do whatever it takes to get this project completed early and make the products available. You regularly check the progress of the project with your team members using which of the following techniques?

A. E-mail communication

B. Status review meetings

C. Project management information systems

D. Receiver communication model 
	



	25.  
	What is the process in the Executing process group that determines if the project satisfies quality standards, identifies lessons learned, and reviews quality management activities to verify the correct quality elements are being examined?

A. Quality Control

B. Quality Monitoring and Control

C. Quality Assurance

D. Scope Verification
	



	26.  
	You are a project manager for Snow Fun, a chain of retail shops specializing in winter sports gear and clothing. You’ve been working on contract with Snow Fun and are ready to move on to your next assignment. As the project manager, you know all of the following are true regarding the project Closing processes except:

A. Administrative Closure is always required at the close of the project.

B. The Closing processes are the most often skipped processes.

C. Administrative Closure should occur prior to Contract Closeout.

D. Both Closing processes verify that the work and product of the project were completed satisfactorily. 
	



	27.  
	You are a project manager for Cashiers Systems. Your company produces cashiering systems and software for the retail industry. Your customer has requested a change that will change the characteristics of the cashiering system. You’ve described the characteristics of the cashiering system using this tool and technique of the Integrated Change Control process:

A. Product description

B. Product analysis

C. Decomposition

D. Configuration management
	



	28.  
	The lowest level of the WBS is called what?

A. Code of accounts

B. Requirement

C. Milestone

D. Work package 
	



	29.  
	Your organization regularly uses a tool and technique of the Contract Closeout process to identify lessons learned, including the successes and failures, which will benefit future activity on this project and on future projects. Which tool and technique are they using?

A. Product documentation inspection

B. Contract process review 

C. Performance measurement review

D. Procurement audit
	



	30.  
	You are a project manager for Safari Outfitters. Your company is going to offer a new product line in the upcoming spring catalog. Your project team has 10 months to secure contracts with suppliers, finalize the designs, get the product into the catalog, and stock the warehouse. This is an example of:

A. An assumption because the project team has worked on projects like this before and know they can meet the 10-month deadline

B. An assumption because the project team has a limited amount of time to complete the project

C. A constraint because the project team has a limited amount of time to complete the project

D. A constraint because the project team is working with a new product line that hasn’t been developed before 
	



	31.  
	What is the name of the unplanned response used to deal with negative risk events in the Risk Monitoring and Control process?

A. Mitigation

B. Contingency plans

C. Workarounds

D. Corrective action
	



	32.  
	You are ready to perform the Activity Sequencing process for your project. To make your job easier, you’re going to use a software tool to help you draw a PDM network diagram. Most software programs use this technique. You know all of the following are true regarding the PDM except:

A. It shows the activities on arrows and connects them to dependencies usually depicted as circles.

B. It’s also called AON.

C. It shows the activities in boxes with arrows connecting the dependent activities.

D. It uses four types of dependency relationships of which finish to start is one. 
	



	33.  
	Project managers have the greatest amount of authority in which kind of organizational structure?

A. Functional 

B. Projectized

C. Weak matrix

D. Balanced matrix
	



	34.  
	You are a project manager for Snow Fun, a chain of retail shops specializing in winter sports gear and clothing. You’ve been working on contract with Snow Fun and are ready to move on to your next assignment. The customer has signed off on the project, formal acceptance notices have been distributed, and project closure procedures have been performed. What type of project ending is this?

A. Extinction

B. Starvation

C. Integration

D. Addition 
	



	35.  
	Brainstorming and the Delphi technique are two types of information-gathering techniques found in which process?

A. Risk Management Planning

B. Risk Response Control

C. Risk Identification

D. Quantitative Risk Analysis
	



	36.  
	You are a project manager working for Mail House King. Your company processes orders for several mail-order catalog companies. Your project is to install new mail-sorting equipment and software. You’ve had some problems and experienced some variances so far during the project. You expect these variances to continue throughout the life of the project. Your project sponsor has asked for an EAC. You know the following information: PV = 800, BAC = 700, EV = 675, AC = 750, and ETC = 30. Which of the following is the correct EAC given the circumstances?

A. 778

B. 780

C. 861

D. 833 
	



	37.  
	What is the key activity during Contract Closeout and Administrative Closure?

A. Documenting lessons learned

B. Creating project archives

C. Disseminating information to formalize project closure

D. Documenting project closure
	



	38.  
	You know that change control systems are important as they describe how to submit change requests and document how to manage the change, track the status, and determine the management impacts of the change. Each of the following processes in the Controlling process group uses a change control system as one of its tools and techniques except:

A. Integrated Change Control

B. Quality Control

C. Scope Change Control

D. Schedule Control 
	



	39.  
	You are in the Planning process of your project, and your project sponsor has requested an accurate cost estimate in two weeks from today. You’ll use which of the following techniques to provide her with the most accurate cost estimate?

A. Bottom-up 

B. Analogous

C. Top-down

D. Earned value
	



	40.  
	The Critical Path Method is a mathematical tool and technique of the Schedule Development process. All of the following are true regarding CPM except:

A. Determines a single early and late start date and a single early and late finish date

B. Calculates expected value

C. Focuses on the calculation of float time

D. Shows the critical path, or the path with the longest duration 
	



	41.  
	You are a project manager working in the automotive industry. You are performing quality control and decide to rank order the frequency of problem occurrences over time using which of the following:

A. Control chart

B. Pareto diagram

C. Cause-and-effect diagram

D. Scatter diagram
	



	42.  
	You are developing your project schedule and have decided to use the PERT method to determine project duration. The estimates you’ve gathered so far include the following: Most likely is 200 hours, optimistic is 180 hours, and pessimistic is 220 hours. Which of the following is the correct PERT estimate?

A. 190

B. 266

C. 200

D. 210 
	



	43.  
	You are a project manager for Uncle Sam’s Flag Company. Your company has designed a new line of products featuring the American flag. Due to some unique circumstances, the products are in hot demand and the project sponsor has asked you to do whatever it takes to get this project completed early and make the products available. You decide to eliminate some of the requirements that are not critical and to add resources to the project. The sponsor agrees to pay the additional costs since time is now a critical factor. Which technique have you used?

A. Crashing

B. Resource leveling

C. Fast tracking

D. Resource loading
	



	44.  
	You’ve just accepted a new project management assignment. The project is for a customer in a foreign country. You’ve requested a business analyst and two other project team members from the country the customer resides in to participate on your team. The remaining team members are from your country. You know that the best way to ensure the project team doesn’t get bogged down in cultural differences and hold up project progress is to:

A. Perform team-building exercises using videoconferencing to allow team members to get to know each other and get to the performing stage of team development as soon as possible.

B. Provide diversity training for all the team members to make them aware of cultural differences and teach them to function effectively as a team despite these differences.

C. Establish your role as project manager as the first order of business and require compliance to company policies.

D. Require project team members to read and sign the organization’s diversity policy. 
	



	45.  
	You are a project manager for Cashiers Systems. Your company produces cashiering systems and software for the retail industry. Your customer has requested a change to the product. You will handle this change using the scope change control system. All of the following are true except:

A. Changes to product scope should be reflected in project scope. 

B. Project scope changes may result in adjustments to the performance measurement baselines.

C. Changes to project scope should be reflected in the product scope.

D. Scope changes may result in performance improvements. 
	



	46.  
	You are the project manager for a nonprofit organization. Your project has come about due to a social need. Your sponsor wants to get right to the Planning process. However, you know that a scope statement should be published prior to proceeding to the Planning processes. All of the following are true regarding scope statements except:

A. It documents roles and responsibilities. 

B. It can be modified to reflect changes to the scope of the project.

C. It describes the project deliverables, requirements, and objectives of the project.

D. It serves as a baseline for future project decisions. 
	



	47.  
	Which of the following processes involves receiving bids and propo-sals and applies evaluation criteria to the proposals to rank order the sequence of award?

A. Contract Administration

B. Procurement 

C. Source Selection 

D. Solicitation 
	



	48.  
	You are the project manager for a nonprofit organization. Your project has come about due to a social need. Your sponsor wants to get right to the Planning process. However, you know that a project charter should be published prior to proceeding to the Planning processes. All of the following are true regarding project charters except:

A. Project charters always include cost and time estimates.

B. B. Project charters always include the product description and business need for the product. 

C. Project charters recognize and acknowledge the existence of the project.

D. Project charters commit organizational resources to the project. 
	



	49.  
	During contract negotiations, your vendor tells you that the equipment originally bid in the RFP is no longer available. They say the best solution is to buy the new equipment they’re offering, which is a higher price than the original equipment. You have concerns that the new equipment might not be compatible with existing equipment and try to discuss this with them. They remind you that this decision was already made during the last contract negotiation meeting so there’s no need to continue to discuss it. This is an example of which of the following?

A. Proposal

B. Compromise

C. Storming

D. Fait accompli
	



	50.  
	Lessons learned are used for all of the following except:

A. To provide historical information that you can review during your next project

B. To document employee performance

C. To identify successes and failures on the project

D. To record the causes of performance variances
	




Answers

	1. 
	D   CV is calculated as follows: EV – AC. SV is calculated as follows: EV – PV. Therefore, CV is 375 – 500 = –125, and SV is 375 – 450 = –75.

	2. 
	A   Scope Verification is concerned with acceptance of work results, while Quality Assurance is concerned with the correctness of the work.

	3. 
	D   As a PMP, you’re required to maintain integrity during the course of the project. This includes honestly reporting on the status of the project. Personal gain should never be a factor in project status reporting or project decisions. 

	4. 
	B   Self-actualization is a state of independence allowing you to express yourself and perform at your peak. This is the highest level of Maslow’s Hierarchy of Needs.

	5. 
	C   Intellectual property includes things developed by an organization that have commercial value but are not tangible such as books, software, artistic works, ideas, or processes that are patented, or business processes developed by the company. Hardware is tangible and therefore cannot be intellectual property.

	6. 
	B   The Responsibility Assignment Matrix (RAM) links the project roles and responsibilities to the scope definition and WBS elements or activities. The RAM usually has a row and column format showing activities and the roles assigned to those activities.

	7. 
	C   Confrontation is also called problem solving and is the best way to resolve conflict. The other conflict resolution technique not shown in this question is withdrawal.

	8. 
	C   Poor scope definition can result in increased costs, rework, and poor morale. There is no quality assurance plan. Quality Assurance is a process, and the Risk Management Planning process details how the risk management processes will be identified, managed, and controlled throughout the project. 

	9. 
	A   The formula to calculate lines of communication for this question is as follows: [9 × (9 – 1)] ÷ 2 = 36.

	10. 
	A   As a PMP, you’re required to adhere to the Project Management Professional Code of Professional Conduct. Giving your friend confidential information is considered a conflict of interest.

	11. 
	C   The Executing and Controlling processes are inputs to each other. Workarounds are unplanned responses to risks that deal with the negative risk event as they occur. Since the project team is not aware of the risk events until it happens, no contingency plan exists to deal with the risk event. 

	12. 
	B   For the first 12 months, cash flows equal $125,000. In the following year, another $300,000 is received bringing the total to $425,000. The next quarter brings in an additional $100,000, which totals the original $525,000 outflow over a period of 27 months.

	13. 
	B   CPI is calculated as follows: EV ÷ AC. SPI is calculated as follows: EV ÷ PV. Therefore, CPI is 375 ÷ 500 = .75, and SPI is 375 ÷ 450 = .83.

	14. 
	D   Project performance measurements are taken during the Controlling processes to identify variances and make adjustments to the project plan if appropriate.

	15. 
	A   The stages of team development are as follows: forming, storming, norming, and performing. In the forming stage, team members are formal and reserved. During the storming stage, they become confrontational. In norming, they show affection for each other. And performing is where they’re the most productive and effective.

	16. 
	A   The tools and techniques of the Quality Control process include inspection, control charts, Pareto diagrams, statistical sampling, flowcharting, and trend analysis.

	17. 
	C   The question says that the variances you’ve experienced to date are atypical. The formula for EAC given these circumstances is as follows: EAC = (AC + BAC) – EV. Therefore, our calculation looks like this: (750 + 700) – 675 = 775.

	18. 
	D   Cost of quality is a tool and technique of Quality Planning. Internal failure costs are a cost of quality that results in rework, scrapping, and downtime. You have the ability to control internal failure costs while the product is still in the control of the organization.

	19. 
	B   Contingency planning is a form of active acceptance. Active acceptance involves developing contingency plans that are put into place should the risk event occur. Mitigation might have been an acceptable answer in this case as well, but it didn’t appear as an option.

	20. 
	D   Theory Y managers believe that people will give you their best if they know what’s expected of them and they have proper motivations. 

	21. 
	B   The work authorization system is a tool and technique of the Project Plan Execution process. The other tool and technique of Source Selection not listed in this question is screening systems.

	22. 
	C   Culture shock is a feeling of disorientation experienced by those working in foreign countries. The question describes another scenario where culture shock might be experienced—living in another culture that you get used to and then coming back to your original culture and expecting things to be the way they were in the foreign country.

	23. 
	B   Planned value is the cost of work budgeted for an activity during a certain time frame.

	24. 
	B   Status review meetings are a way to formally exchange project information. The purpose of the status meeting is to provide updated information regarding the progress of the project. Status review meetings are also held with stakeholders, the management team, users or customers, and others depending on the project.

	25. 
	C   Quality Assurance is the process that reviews quality management activities to ensure the correct quality elements are being examined, identifies lessons learned, and makes certain the project is satisfying the quality standards laid out in the quality plan. Scope Verification and Quality Control are in the Controlling process group.

	26. 
	C   Contract Closeout should be performed prior to Administrative Closure.

	27. 
	D   Configuration management describes the characteristics of the product of the project and makes sure the description is accurate and complete. Configuration management controls changes to the characteristics of an item, and tracks the changes made or requested and their status. Configuration management is sometimes used as the change control system.

	28. 
	D   The lowest level of the WBS is called the work package level. The work package level is where you create time and cost estimates.

	29. 
	D   Procurement audits review the procurement process from Planning through the Contract Administration process and document the lessons learned so that future procurement activity for this project and other projects is improved.

	30. 
	C   The imposed deadline is a constraint because it restricts the project team’s options. Constraints limit what options the project team can put into play.

	31. 
	C   Workarounds are unplanned responses to risks that deal with the negative risk events as they occur. Since the project team is not aware of the risk event until it happens, no contingency plan exists to deal with the risk event.

	32. 
	A   The PDM places activities on nodes, usually shown as boxes or rectangles, and connects the dependencies with arrows. The four dependency relationships used by the PDM are finish to start, finish to finish, start to start, and start to finish.

	33. 
	B   Project managers have the most authority in projectized organizations. They have a great amount of authority in balanced matrix organizations also, but even more authority in a projectized organization.

	34. 
	A   Extinction occurs when the project is completed and the stakeholders have signed off on the project. 

	35. 
	C   The Risk Identification process has five tools and techniques: documentation reviews, information-gathering techniques, checklists, assumptions analysis, and diagramming techniques. Brainstorming and the Delphi technique are two types of information-gathering techniques, and interviewing is the third.

	36. 
	C   The question says that the variances you’ve experienced to date are expected to continue throughout the project. The formula for EAC given these circumstances is as follows: EAC = [AC + (BAC – EV) ÷ CPI] . CPI = .9. Therefore, our calculation looks like this: [750 + (700 – 675) ÷ .9] = 861.11, or 861 rounded down.

	37. 
	C   The key activity in the Closing process group is concerned with gathering and disseminating information to formalize project closure. Project closure should always include informing stakeholders, customers, management, and team members that the project has been formally accepted and closed.

	38. 
	B   Change control systems are documented procedures that describe how to submit change requests. They track the status of the change requests and track the approval status, and they define the level of authority needed to approve changes. All of the following processes in the Controlling process group use change control systems as one of their tools and techniques: Integrated Change Control, Scope Change Control, Schedule Control, and Cost Control.

	39. 
	A   Bottom-up estimating allows you to estimate each work item and then roll each of these estimates up to an overall total. This is a time-consuming technique but will give you more accurate estimates than analogous estimating techniques, which are also known as top-down estimating techniques. Earned value is not a cost estimating technique.

	40. 
	B   The PERT method calculates the expected value, or weighted average, to determine project duration.

	41. 
	B   Pareto diagrams are typically displayed as histograms. They rank order the most important factors by their frequency over time. Cause-and-effect diagrams are a type of flowchart that shows how the causes and effects of problems relate. 

	42. 
	C   PERT’s expected value calculation is as follows: [optimistic + pessimistic + (4 × most likely)] ÷ 6. The calculation for this question looks like this: [180 + 220 + (4 × 200)] ÷ 6 = 200.

	43. 
	A   Crashing is a duration compression tool and technique of the Schedule Development process that looks at cost and schedule trade-offs. Crashing can be accomplished by adding more resources to the project and limiting or reducing project requirements.

	44. 
	B   Diversity training is the best way to ensure team members will learn to recognize and deal with cultural differences among the members as clashes could impede the project’s progress. 

	45. 
	D   Performance improvements are an output of the Team Development process and aren’t related to the change control processes. 

	46. 
	A   According to the Guide to the PMBOK, the scope statement should include all of the following: project justification, project product, project deliverables, and project objectives. It can be modified when approved changes in scope are made and serve as the basis for future project decision making.

	47. 
	C   Source Selection uses weighting systems, screening systems, and independent estimates to rank order proposals in sequence, starting with the top scoring proposal.

	48. 
	A   Project charters, according to the Guide to the PMBOK, must at least include the product description and the business need for the product or service of the project. The purpose of a project charter is to recognize and acknowledge the existence of a project and commit resources to the project. The project charter may contain cost and time estimates but does not always contain this information.

	49. 
	D   Fait accompli is used during contract negotiations. One party convinces the other that the particular issue under discussion is no longer relevant or cannot be changed.

	50. 
	B   Lessons learned are not used to document employee performance but rather to note the successes and failures that occurred during this project, including information such as the reasons why certain corrective actions were put into place, the causes of performance variances, and so on. If employees feel negative information in the lessons learned file will be used against them, they won’t be honest in reporting lessons learned and you’ll miss out on the benefit of learning from past mistakes.


Glossary

A
Activity Definition 

This process identifies the activities of the project that need to be performed to produce the product or service of the project.

Activity Duration Estimating 

This process assesses the number of work periods needed to complete the project activities. Work periods are usually expressed in hours or days. Large projects might express duration in weeks or months. 

activity list 

An extension of the WBS that contains all the activities of the project and a description of each activity. It’s an output of the Activity Definition process.

activity on arrow (AOA) 

A diagramming method that places activities on arrows, which connect to dependent activities using nodes. This is also known as the arrow diagramming method.

activity on node (AON) 
A diagramming method that places activities on nodes, which connect to dependent activities using arrows. This is also known as the precedence diagramming method.

Activity Sequencing 

This process sequences activities in logical order and determines if dependencies exist among the activities. 

actual cost (AC) 

The cost of work to date including direct and indirect costs.

Administrative Closure 

This process is concerned with gathering and disseminating information to formalize project closure. The completion of each project phase requires administrative closure also.

analogous estimating 

This technique uses the actual duration of a similar, completed activity to determine the duration of the current activity. This is also called top-down estimating and is a form of expert judgment.

arrow diagramming method (ADM) 

A diagramming method that places activities on arrows, which connect to dependent activities using nodes. This is also known as activity on arrow.

assumption 
An event or action believed to be true. Project assumptions should always be documented.

B

benchmarking 

Compares previous similar activities to the current project activities to provide a standard to measure performance against. It’s often used to derive ideas for quality improvements for the project. 

bottom-up estimating 

Every activity or work item is individually estimated and then rolled up, or added together, to come up with a total project estimate. This is a very accurate means of estimating, provided the estimates at the work package level are accurate. 

C

cause-and-effect diagram 

Shows the relationship between the effects of problems and their causes. Depicts every potential cause and subcause of a problem and the effect that each proposed solution will have on the problem. This diagram is also called a fishbone diagram or an Ishikawa diagram.

change control system 

Documented procedures that describe how to submit change requests and how to manage change requests. It tracks the status of change requests and defines the level of authority needed to approve changes. It describes the management impacts of the changes as they pertain to project performance.

checklist 

Provides a way to determine if the required steps in a process have been followed. Also used to help identify risks by compiling historical information from previous projects.

code of accounts 

Unique, numeric identifiers assigned to each element of the WBS. Also known as a chart of accounts.

collocation 

Team members physically work at the same location or hold project meetings in a common area such as a war room.

communications management plan 
Documents the types of information needs the stakeholders have, when the information should be distributed, and how the information will be delivered.

Communications Planning 
This Planning process determines the communication needs of the stakeholders, when and how the information will be received, and who will receive the information.

configuration control board (CCB) 
A team established by the organization that’s given the authority to review all change requests and approve them or deny them. This is also known as a change control board. 

configuration management 

Describes the characteristics of the product of the project and ensures the description is accurate and complete. Controls changes to the characteristics of an item, and tracks the changes made or requested and their status. It is usually a subset of the change control process in most organizations, or it may serve as the change control system.

conflict of interest 

Occurs when personal interests are put above the interests of the project. Also occurs when personal influence is used to cause others to make decisions in favor of the influencer without regard for the project outcome.

constraint 
Anything that either restricts the actions of the project team or dictates the actions of the project team.

Contract Administration 
This process involves monitoring vendor performance and ensuring all the requirements of the contract are met.

Contract Closeout 

This process is concerned with completing and settling the terms of the contract and determines if the work described in the contract was completed accurately and satisfactorily. This process is performed before Administrative Closure.

cost baseline 

The expected cost for the project. Cost baselines are produced during the Cost Budgeting process.

Cost Budgeting 

This process assigns cost estimates to activities and is used to create the cost baseline, which measures the variance and performance of the project throughout the project’s life.

Cost Control 

This process manages the changes to project costs using the cost change control system. 

Cost Estimating 

This process develops an approximation of the cost of resources needed for each project activity.

critical path (CP) 

The longest path through the project that’s made up of activities with zero float. 

Critical Path Method (CPM) 

Determines a single early and late start date and early and late finish date for each activity on the project. 

culture shock 
A disorienting experience that occurs when working in foreign surroundings or cultures that you are not familiar with. 

D

decomposition 

The process of breaking project deliverables down into smaller, manageable components so that project tasks and activities can be planned and estimated.

deliverable 
An output that must be produced to bring the phase or project to completion. Deliverables are tangible and can be measured and easily proved.

Delphi technique 

A Risk Identification technique used to gather information. Similar to brainstorming, only participants don’t usually know each other nor do they have to be present at the same location.

discounted cash flow 
Compares the value of the future cash flows of the project to today’s dollars.

E

earned value (EV) 

A measurement of the project’s progress to date, or the value of the work completed to date.

earned value analysis 

The most often used performance measurement method. It looks at schedule, cost, and scope project measurements and compares their progress as of the measurement date against what was excepted. The three measurements needed to perform earned value analysis are planned value (PV), actual cost (AC), and earned value (EV).

F

fast tracking 
A schedule compression technique where two activities that were previously scheduled to start sequentially start at the same time. Fast tracking reduces schedule duration.

feasibility study 
Undertaken to determine if the project is a viable project, the probability of project success, and the viability of the product of the project.

float time 

The amount of time you can delay the early start of a task without delaying the finish date of the project. This is also known as slack time. 

flowchart 

A diagram that shows the logical steps that must be performed in order to accomplish an objective. It can also show how the individual elements of a system interrelate. 

functional organization 

A form of organizational structure. Functional organizations are traditional-type organizations with hierarchical reporting structures.

I

impact scale 

Assigns a value to depict the severity of a potential risk impact using a cardinal value, or actual numeric value. 

Information Distribution 

This process concerns providing stakeholders with information regarding the project in a timely manner via status reports, project meetings, review meetings, e-mail, and so on. The communications management plan is put into action during this process.

Initiation 
This is the first process in a project life cycle. It acknowledges that the project, or the next phase in an active project, should begin. 

Integrated Change Control 

This process is concerned with influencing the things that cause change, determining that change is needed or has happened, and managing change. All other change control processes are integrated with this process.

internal rate of return (IRR) 
The discount rate when the present value of the cash inflows equals the original investment. Projects with higher IRR values are generally considered better than projects with lower IRR values. Assumes that cash inflows are reinvested at the IRR value.

iterative 

To repeat processes more than once. The five process groups are repeated throughout the project’s life due to change requests, responses to change, corrective action, and so on.

L

logical relationship 

Describes the four types of dependencies between activities including finish to start, start to finish, finish to finish, and start to start. These are also known as precedence relationships.

M

matrix organization 

A form of organizational structure. Employees in a matrix organization report to one functional manager and at least one project manager. Functional managers assign employees to projects and carry out administrative duties, while project managers assign tasks associated with the project to team members and execute the project.

milestone 

A major deliverable or key event in the project used to measure project progress. 
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N

net present value (NPV) 
Similar to discounted cash flows. It evaluates the cash inflows using the discounted cash flow technique, which is applied to each period the inflows are expected. The total present value of the cash flows is deducted from the initial investment to determine NPV. NPV assumes that cash inflows are reinvested at the cost of capital.
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O

organizational breakdown structure (OBS) 

Relates the WBS elements, or the work package level for very large projects, to the organizational unit responsible for completing the work.

P

parametric modeling 

A mathematical model that uses parameters, or project characteristics, to forecast project costs. 

payback period 

The length of time it takes the company to recover the initial cost of producing the product or service of the project.

Performance Reporting 

This process concerns collecting information regarding project progress and project accomplishments and reporting it to the stakeholders, project team members, management team, and other interested parties. It also makes predictions regarding future project performance. 

planned value (PV) 
The cost of work that’s been budgeted for an activity during a certain time period. (Note: PV also stands for present value.)

precedence diagramming method (PDM) 

A diagramming method that places activities on nodes, which connect to dependent activities using arrows. This is also known as activity on node.

present value (PV) 

A financial calculation that determines value in today’s dollars—not to be confused with planned value (also abbreviated PV).

probability scale 

Assigns a value to depict the probability that a risk event will occur and is expressed as a number between 0.0 and 1.0.

procurement management plan 

A document that describes how the procurement process will be managed, the type of contract to use, what authority the project team has, if more than one contractor will be used, and how the procurement process will be integrated with other project processes. 

Procurement Planning 

This process identifies what goods or services will be purchased from outside of the organization. Also uses make or buy analysis to determine if goods or services should be purchased or performed by the organization. 

program 

A grouping of projects that are managed together. The individual projects are usually part of one bigger project and are therefore related.

Program Evaluation and Review Technique (PERT) 

Uses expected value, or weighted average, of critical path tasks to determine project duration by establishing three estimates: most likely, pessimistic, and optimistic. Used when activity duration estimates are highly uncertain.

progressive elaboration 

The process of taking incremental steps to examine and refine the characteristics of the product of the project. Processes may be progressively elaborated as well.

project 

Projects are temporary in nature, have definite start and end dates, create a unique product or service, and are completed when the goals and objectives of the project have been met and signed off on by the stakeholders. 

project charter 
An official, written acknowledgment and recognition that a project exists. It’s issued by senior management and gives the project manager authority to assign organizational resources to the work of the project. 

Project Communications Management 
One of the nine knowledge areas of project management. Ensures proper and timely communications and includes these processes: Communications Planning, Information Distribution, Performance Reporting, and Administrative Closure.

Project Cost Management 
One of the nine knowledge areas of project management. Ensures proper cost planning, budgets, and controls and includes these processes: Resource Planning, Cost Estimating, Cost Budgeting, and Cost Control.

Project Human Resource Management 
One of the nine knowledge areas of project management. Ensures effective use of human resources and includes these processes: Organizational Planning, Staff Acquisition, and Team Development.

Project Integration Management 
One of the nine knowledge areas of project management. Involves coordinating all aspects of the project and includes these processes: Project Plan Development, Project Plan Execution, and Integrated Change Control. 

project life cycle 

The grouping of project phases in a sequential order from the beginning of the project to the close.

project management 
The process that’s used to initiate, plan, execute, monitor, control, and close out projects by applying skills, knowledge, and project management tools and techniques to fulfill the project requirements.

Project Management Knowledge Areas 
These nine project management groupings, or knowledge areas, bring together common or related processes. 

project management office (PMO) 

Established by organizations to create and maintain procedures and standards for project management methodologies to be used throughout the organization.

Project Management Professional Code of Professional Conduct 
An ethical code established by PMI to ensure personal and professional conduct on the part of PMPs.

project manager 
The person responsible for applying the skills, knowledge, and project management tools and techniques to the project activities in order to successfully complete the project objectives. 

project plan 

A document, or assortment of documents, that constitutes what the project is, what the project will deliver, and how all the processes will be managed. Used as the guideline throughout the project Executing and Controlling process groups to track and measure project performance and to make future project decisions. Also used as a communication and information tool for stakeholders, team members, and the management team. 

Project Plan Development 

This process takes the outputs from all the other Planning processes and brings them together in a concise, logical format as one main document with reference to other pertinent documents, or as several documents organized in a logical fashion. Its output is the project plan.

Project Plan Execution 

This process involves carrying out the project plan. Activities are clarified, the work is authorized to begin, resources are committed and assigned to activities, and the product or service of the project is created. The largest portion of the project budget will be spent during this process. 

Project Procurement Management 
One of the nine knowledge areas of project management. Concerns procurement and contract oversight. The processes included in this knowledge area are Procurement Planning, Solicitation Planning, Solicitation, Source Selection, Contract Administration, and Contract Closeout.

Project Quality Management 
One of the nine knowledge areas of project management. Ensures quality requirements of the project are satisfied. The processes included in this knowledge area are Quality Planning, Quality Assurance, and Quality Control.

project records 

All information regarding the project including project reports, memos, project schedules, project plans, and other documents.

Project Risk Management 
One of the nine knowledge areas of project management. Concerned with identifying and planning for potential risks that may impact the project. Its processes include Risk Management Planning, Risk Identification, Qualitative Risk Analysis, Quantitative Risk Analysis, Risk Response Planning, and Risk Monitoring and Control.

project schedule 
Determines the start and finish dates for project activities and assigns resources to the activities. 

Project Scope Management 
One of the nine knowledge areas of project management. Concerned with the work of the project and only the work that is required to complete the project. Its processes include Initiation, Scope Planning, Scope Definition, Scope Verification, and Scope Change Control. 

project sponsor 

Usually an executive in the organization. Has the authority to assign resources and enforce decisions regarding the project.

Project Time Management 
One of the nine knowledge areas of project management. Concerned with estimating the duration of the project plan activities, devising a project schedule, and monitoring and controlling deviations from the schedule. Its processes include Activity Definition, Activity Sequencing, Activity Duration Estimating, Schedule Development, and Schedule Control.

projectized organization 

A type of organizational structure focused on projects. Project managers generally have ultimate authority over the project, and, sometimes, supporting departments like human resources and accounting might report to the project manager. Project managers are responsible for making project decisions and acquiring and assigning resources.

Q

Qualitative Risk Analysis 

This process determines what impact the identified risks will have on the project and the probability they’ll occur, and puts the risks in priority order according to their effect on the project objectives.

Quality Assurance 
This process performs quality audits to determine how the project is proceeding and is concerned with making certain the project will meet and satisfy the quality standards of the project. This process should be repeated throughout the project’s remaining life.

Quality Control 

This process is concerned with monitoring work results to see if they fulfill the quality standards set out in the quality management plan. It determines if the end product conforms to the requirements and product description defined during the Planning processes.

quality management plan 

Describes how the project management team will enact the quality policy and documents the resources needed to carry out the quality plan, the responsibilities of the project team in implementing quality, and all the processes and procedures the project team and organization will use to satisfy quality requirements. 

Quality Planning 

This process identifies the quality standards applicable for the project and how to fulfill the standards.

Quantitative Risk Analysis 

This process assigns numeric probabilities to each identified risk and examines their potential impact to the project objectives.

R

requirement 
The specifications of the goal or deliverable.

resource histogram 

Displays resource usage in chart form with project time along the horizontal axis and hours needed along the vertical axis. 

resource leveling 
Attempts to smooth out the resource assignments so that tasks are completed without overloading the individual and without negatively affecting the project schedule. Some ways to perform resource leveling include delaying the start of a task to match the availability of a key team member, giving more tasks to underallocated team members, and splitting tasks.

Resource Planning 

This process defines all the resources needed and the quantity of resources needed to perform project activities. 

Responsibility Assignment Matrix (RAM) 

Ties roles and responsibilities with the WBS elements to ensure that each element has a resource assigned. A RAM is usually displayed in chart form.

Risk Identification 

This process identifies the potential project risks and documents their characteristics.

risk management plan 

Details how risk management processes will be implemented, monitored, and controlled throughout the life of the project. It does not define responses to individual risks.

Risk Management Planning 

This process determines how risks will be managed for a project.

Risk Monitoring and Control 

This process involves responding to risks as they occur. The risk management plan details how risk is managed, and the risk response plan details how risk response strategies are implemented in the event of an actual risk event. This process implements risk response according to the plan.

Risk Response Planning 

This process defines what steps to take to reduce threats and take advantage of opportunities and assigns departments or individual staff members the responsibility of carrying out the risk response plans developed in this process.

S

Schedule Control 

This process involves documenting and managing changes to the project schedule.

Schedule Development 

This process calculates and prepares the schedule of project activities, which becomes the schedule baseline. It determines activity start and finish dates, finalizes activity sequences and durations, and assigns resources to activities. 

Scope Change Control 

This process involves documenting and managing changes to project scope. Any modification to the agreed-upon WBS is considered a scope change. Changes in product scope will require changes to project scope.

Scope Definition 
This process breaks project deliverables down into smaller, manageable components so that project tasks and activities can be planned, estimated, and controlled. This is also known as decomposition, which is the primary purpose of this process. 

scope management plan 

Analyzes the reliability and stability of the project scope. Documents the process that manages project scope and changes to project scope.

Scope Planning 
This process uses progressive elaboration to define the work of the project and culminates in the scope statement, which describes the project deliverables, objectives, and justification.

scope statement 

Documents the project goals, deliverables, and requirements, which are used as a baseline for future project decisions. It also includes the project objectives and the business justification for the project.

Scope Verification 

This process formalizes the acceptance of the project scope and is primarily concerned with the acceptance of work results.

slack time 

The amount of time you can delay the early start of a task without delaying the finish date of the project. This is also known as float time. 

Solicitation 

This process involves obtaining bids and proposals from vendors in response to RFPs and similar documents prepared during the Solicitation Planning process. 

Solicitation Planning 

This process involves preparing solicitation materials, such as RFPs, RFIs and RFQs, and reviewing lists of potential qualified vendors.

Source Selection 

This process involves the receipt of bids or proposals and choosing a vendor to perform the work or supply the goods or services. 

Staff Acquisition 

This process involves attaining human resources and assigning them to the project. Human resources may come from inside or outside the organization.

stakeholder 

A person or organization who has a vested interest in the project and stands to gain or lose something as a result of the project.

statement of work (SOW) 

Contains the details of a procurement item in clear, concise terms and includes the project objectives, a description of the work of the project, concise specifications of the product or services required, and a project schedule. Either buyer or seller may prepare the SOW. 

supporting detail 
An output of some of the project management processes. Includes constraints, assumptions, and any information not specifically documented during the process.

T

Team Development 

This process concerns creating an open, encouraging environment for stakeholders to contribute as well as developing the project team into an effective, functioning, coordinated group. 

work breakdown structure (WBS) 

A deliverables-oriented hierarchy that defines the total work of the project. Each level has more detailed information than the previous level.

work package 
The lowest level in a WBS. Team assignments, time estimates, and cost estimates can be made when this level represents tasks or activities. On very large projects, this level is handed off to subproject managers who develop their own WBS to fulfill the requirements of the work package deliverable. 
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