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This chapter introduces the topic of project management.  Projects are defined as temporary endeavors undertaken to create a unique product or service.  The chapter points out that recent interest in project management is based on a recognition that many organizational tasks do not fit neatly into business-as-usual.  The significant differences between project management and general management are overviewed.  The three interrelated objectives of budget, schedule, and specifications are also introduced.  In addition, two alternative project life cycles are presented and the importance of understanding this distinction is discussed.  Also included in the chapter is a discussion of project selection including both non-numeric and numeric selection methods. The chapter concludes with a discussion of the aggregate project plan and an overview of the organization of the remainder of the text.

Cases and Readings

Some cases appropriate to the subject of this chapter are:

Harvard: 9-688-040  Boeing 767: From Concept to Production (A); 9-688-041 (B) 9-888-519 Videotape. This 19 page best-selling case shows how a massive corporation manages the evolution of an enormously complex and risky project from conception to manufacture.  The 1-page B case is a supplement update about whether Boeing needs to change the way they manage such projects.  The video shows the assembly process of an airplane, compressing 10 weeks of work into ten minutes.  Good introductory case to the idea of large-scale projects.  An 18 page teaching note is available for this case (9-689-027).

Harvard: 9-396-311  BAE Automated System (A): Denver International Airport Baggage-Handling System.  This 15-page case describes the difficult, continually-delayed Denver airport project from the viewpoint of one of the contractors.  Includes issues of budgeting, scheduling, planning, contracting, and other managerial aspects of this large project.  There is also a (B) case, described in Chapter 7: Monitoring and Controlling the Project. A 32 page teaching note is available for this case (5-399-099).

Harvard: 9-692-083  BMW: The 7-Series Project (A); 9-695-013 (B). This 20-page best-selling case describes the situation of a manufacturer with a high-quality product trying to select among two processes for producing its new model.  The proposed project for initiating a new production process promises to eliminate start-up production problems and improve quality but may be less flexible for downstream product improvements. A 13 page teaching note is available for this case (5-692-094).

Harvard: 9-689-073  Plus Development Corp. (B) (Abridged); 9-693-064 (C). These two cases, normally meant to follow the (A) case (see Chapter 2), describe the need for this corporation to select between alternative methods of product development.  The situation is exacerbated by competitors’ aggressive actions in the market and mixed results with current development procedures. A 21 page teaching note is available(5-690-093). 

Some readings appropriate to the subject of this chapter are:

J.K. Pinto et al.  Lessons for an Accidental Profession (Business Horizons, March-April 1995).  This reading describes the common occurrence of someone suddenly being appointed a project manager and finding he or she has been inadequately trained for the task.  Based on the authors’ own experiences and interviews with dozens of senior project managers, they distill twelve guidelines for new project managers.  The guidelines run the gamut from project initiation, through planning, to execution, to close-out.  Some are technical, some are uncommon sense, and many are philosophical, and sometimes political.  But they are sage advice, not only for the novice but for the experienced project manager as well.

1. Cooke-Davies (2002) . The real success factors on projects (International Journal of Project Management,  vol. 20, #3, pp 185-190). 
This reading uses three questions to question on which factors are critical to project success. The questions are: ‘‘What factors lead to project management success?’’, ‘‘What factors lead to a successful project?’’ and ‘‘What factors lead to consistently successful projects?’’ This paper is baed on empirical research from more than 70 large multi-national or national organizations It i identifies 12 factors that are, in one way or another, critical to project success.

2. Thomas, G & Ferna´ndez, W. (2008), Success in IT projects: A matter of definition? (International Journal of Project Management, 26, 733-742). This reading investigates how project management success is deifned and measured within companies in different industries. The study was done in Australia and rpvides an international perspective on project success. The authors  suggest that when success criteria are formally defined and then measured, IT project outcomes are improved and project resources are better utilized. 
Answers to Review Questions

1.
Use the characteristics of a project to differentiate it from a nonproject.


o
A project is temporary (specific start and stop), unique (a one-of-a-kind output or deliverable aimed at meeting a specific need of the client).  


o
A non-project refers to the routine, repetitive work of the organization.

2.
Contrast win-lose negotiations with win-win negotiations and explain why the latter is so important in project management.


Win-lose negotiation is like a zero-sum game.  Anything one side wins is a loss for the other side.  In win-win negotiation, the outcome is such that both parties gain something from the interchange.  


Win-lose negotiating is dangerous for project managers who will have to deal with the same parties over and over again.  The project manager who forces a functional manager to lose will have created a permanent enemy.

3.
Identify the three goals of a project and describe how the project manager achieves them.  What does it mean for a project to be “overdetermined?”


The three goals of a project are:



o
On time, 



o
On budget, and 



o
To specification (i.e., including “quality” and “client satisfaction”).


The project manager meets the goals by making “trade-offs.”  For example, he/she can shorten the project duration by using more resources.  


An overdetermined project is one that has a fixed budget, fixed delivery time, and fixed specifications (i.e., all three goals are fixed).  In reality, projects must have some flexibility to allow for chance events.  In the case of an overdetermined project, there is no allowance for any such events.

4.
Contrast the two types of project life cycle and discuss why it is important to know which type the current project is following.


The traditional project life cycle (the S-shaped curve) is concave to the baseline during the last stages in the project life (i.e., the curve runs parallel to the x-axis).  Some projects, however, have a life cycle curve that is convex to the baseline at the end of the project life (i.e. the curve runs parallel to the y-axis).  This is known as a J-shaped curve).


The main reason one should understand the difference is that resource allocation for the two types is quite different.  (Cf. Chapters 4 and 6.)

5.
How does the weighted scoring approach avoid the drawbacks of the NPV approach?  Can the two approaches be combined?  How?  What weights would be appropriate if they were combined?


The weighted scoring model allows the introduction of nonmonetary and even qualitative elements into the selection criteria.  It also allows long-run benefits and risks to be considered.  


The two approaches can be combined by including NPV as a criterion in the scoring model.  Criteria weights are always selected with the approval of the organization’s senior policy makers, but typically the weight on NPV will be quite high if not the highest.

6.
What advantages are lost if the sum of the weights in a weighted scoring approach does not add to 1.0?  Why is it suggested that factors with less than 2 percent or 3 percent impact not be considered in this approach?


If the weights in a scoring model are normalized to sum to 1.0, each individual weight becomes the percent contribution that criterion makes to the score of whatever is being considered.  This makes it simple and quick to see the relative value of that criterion against the others.  


Dealing with criteria with such small impact on the final choice uses considerable amounts of the decision makers’ time and effort and contributes little to the choice. 

7.
Draw a distinction between a project and a program.  Why is the distinction important?


A program is a large generalized task made up of a set of projects.  


The distinction is important because to accomplish a program, it is critical to manage its constituent projects so that they make an optimum contribution to the overall program.  This is the basic principal behind the creation of a “project portfolio.”

8.
Why is it important for a project to have “flexibility”?


Flexibility is needed in every project because projects are carried out in an uncertain world.  This is merely a different way of understanding why projects should not be “overdetermined.”

9.
Why are R&D projects in a company’s Aggregate Project Plan significantly different in type from the firm’s Derivative, Breakthrough, and Platform projects?


R&D projects seek to develop new knowledge which hopefully will become the basis for one or more of the following three following types of projects: breakthrough, platform, and derivative.

Suggested Answers to Discussion Questions

10.
Contrast the three types of nonnumeric project selection methods.  Could any specific case combine two of them, such as the sacred cow and the operating necessity, or the comparative benefits and the competitive necessity?

The three types of non-numeric selection models are quite similar in that they have set a single criterion for choice.  They differ in that the criteria are different.  

An example of using a combination of the sacred cow and the competitive necessity criteria might be a case where a project is set up to find a new and more effective advertising campaign to improve sales for a product suggested by the CEO.  

A combination of comparative benefits and the competitive necessity models might be used to choose the appropriate extensions for an application software program that seems too limited in its current level of development to maintain its place in the market.

11.
What errors in a firm’s project portfolio might the Wheelwright and Clark aggregate project plan graphically identify?

The method will allow senior management to identify the absence or over/under representation of any of the four types of projects; derivative, platform, break through, and R&D.  Management can then control the number and direction of each of the types as well as the types as a set or portfolio.

12.
You are the project manager of a team of software specialists working on a project to produce a piece of application software in the field of project management.  Give some examples of things that might go wrong on such a project and the sorts of trade-offs you might have to make.


Some of the things that might go wrong would include:



o
The project could be delayed … and the project manager could respond by contracting out some of the code writing to shorten the duration of that activity.  



o
The project could exceed its budget … and the project manager could respond by negotiating for the removal of some of the less-important program capabilities.

13.
In Figure 1-11, what distribution of large and small circles and squares across the four boxes would characterize a strong, well-positioned product development business?  A weak business?

A well-positioned product development business would generally be characterized by an appropriate mix of R&D, breakthrough, platform, and derivative projects.  Generally speaking, a strong company will have a mix of all four types of projects with the appropriate mix determined by the organization’s overall business strategy.  For example:


o
Organizations that compete by offering a continuous stream of new products based on the latest technology would likely have a high proportion of breakthrough and platform projects.


o
On the other hand, an organization that competes in relatively mature markets on the basis of costs may have a higher proportion of derivative projects. 

A weak and poorly-positioned product development business is generally characterized by too large a proportion of derivative projects and a mix of projects that are weakly linked to its overall business strategy.

14.
Give several examples of projects found in your city, region, or country – avoiding those used as examples in the chapter.

Some projects which might be given as examples include:


o
Construction of a sports stadium.


o
Building of a large mall or shopping center.


o
Repaving of streets and highways,.


o
Organizing the homecoming at a local college.


o
Organizing and conducting a military training exercise.


o
Conducting a census of the population.


o
Organizing and holding a political convention, and,


o
Conducting a bank robbery.

15.
For each of the projects identified in the answer to Question 14, is the life cycle for the project S-shaped or 

J-shaped?


Construction of a sports stadium – S shaped

Building of a large mall or shopping center – S shaped
Repaving of streets and highways – S shaped
Organizing the homecoming at a local college – J shaped
Organizing and conducting a military training exercise – J shaped 

Conducting a census of the population – S shaped

Organizing and holding a political convention – S shaped



Conducting a bank robbery – J shaped

16.
Construct a list of factors, conditions, and circumstances you think might be important for a manufacturing firm to evaluate during the project selection process.  Do the same for a computer repair shop.


Manufacturing firm


o
Production factors
Energy requirements, time required for installation, changes in raw material usage.  o
Marketing factors
Potential market size, probable market share, time till target market share is 






acquired, estimated life of product.  

o
Financial factors
Profitability, effect on cash flows, time until breakeven.  

o
Personnel factors
Labor requirements, availability of appropriate labor, impact on working conditions.

o
Other factors
Impact on environment, meet government safety standards, patent protections, impact on our image in the industry.  

Similar factors could be identified for the computer repair shop as well as others such as:

o
 Customer service
Time to repair, cost to repair, and so on. 

17.
How might you use project management in doing a major school work assignment?

The strong emphasis on planning and scheduling will increase the likelihood of finishing a term project or paper on time.  The planning also improves the chance that the project will be well-structured and have the appropriate contents.

Solutions to Problems

18. 

In order to answer this question, the student needs to discount to the cash flows in years 1 through 4 ($20,000, $25,000, $30,000 and $50,000 respectively) to the present using a 30% discount rate and compare this value with the initial outflow of $75,000.  Using the formula on page  13 gives the following analysis:
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19.

The spreadsheet from Problem 18 was modified in two ways:


o
Cells B5 through B8 were defined as assumption cells.  Cell B5 was defined as an Assumption Cell with a normal distribution with a mean of 20,000 and standard deviation of 1,000, and  


o
Cell B9 was defined as a Forecast Cell.  

The results of simulating this situation 1,000 times in Crystal Ball are shown below.  According to the results, the expected NPV is $589 while there is a 59.6% probability that the NPV will be positive.  The expected NPV is considerably different from the answer to Problem 18.  

Of even greater importance, the distribution of potential NPVs is generated with the simulation approach providing the decision maker with insight into the uncertainty and risk associated with the situation.  In this case, we see the NPV ranges from a low of -$6,742 to a high of $8,935. 
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20.

To incorporate inflation, the spreadsheet developed for Problem 19 was modified by increasing the required rate of return by the expected rate of inflation or 4%.  

As shown in the spreadsheet below, the expected NPV decreases from $589 to -$5,746 and the probability that the NPV is positive declines from 59.6% to 0.5%.
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21.

This problem requires that the student set up a matrix as indicated below:
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As shown in the spreadsheet above, location C is the best location based on the weighted scores (i.e., it has the highest value).  

Note: These weights happen to sum to 100 but this is not necessary.  Of course, when the weights are normalized they must sum to 100 except for rounding errors.

22.
a.
The spreadsheet shown in Problem 21 can be modified by changing the two weightings as follows:

o
The entry in cell B5 is changed from 10 to 25, and 

o
The entry in cell B7 is changed from 25 to 10.

The result of these changes is changes results in location A having a score of 195, location B a score of 225, and location C a score of 210.  Location B, therefore, is the preferred location.

b.
The spreadsheet shown in Problem 21 can be modified by changing the two evaluations as follows:


o
The entry in cell C7 is changed from 1 to 3, and


o
The entry in cell E7 is changed from 3 to 2.

Making these changes results in location A having a score of 215, location B a score of 210, and location C a score of 200.  Location A is, therefore, the preferred location.

c.
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    copy to cells D10:E10

below by adding a new row for tax considerations.  According to the results shown below, including tax considerations results in locations B and C both having an identical score of 250.

23.  Based on the information provided, Nina believes that Clientele is the most important factor.  We therefore somewhat arbitrarily assign this factor a weight of 100.  Next, Rent is estimated to be 90% as important as Clientele so it is assigned a weight of 90 (100 ( .90).  The weights for Indoor mall and Volume are 85.5 (90 ( .95) and 72 (90 ( .80), respectively, and are calculated in a similar fashion.  

Note: while assigning different weights to Rent will result in different weighted scores, this will not alter the ranking of the options.  

According to the results shown in the spreadsheet below, Nina should select Location 1 since it has the highest score.   
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24. Using the spreadsheet for Problem 23 and changing cell E5 from 1 to 3 increases the score of Location 3 from 662.5 to 842.5 and thus from having the lowest score to the second highest score.  
Note: since the scores for the other 3 locations are not impacted by this change, the overall recommendation (location 1) remains unchanged.
25. In the spreadsheet below assumption cells were defined for the inflows, outflows, and inflation based on the information provided in the problem.

Note: since inflation can vary from one year to the next, it was generated separately for each year.

a. Based on 1,000 trials using Crystal Ball, the expected NPV for the project was $5,909.

b. The range of NPVs based on the 1,000 trials was -$8,890 to $20,685.

c. The wide range of possible NPV values suggests much uncertainty and therefore high levels of risk.  There is, however, an 87.6% chance that the NPV will be positive.

d. With an 87.6% chance of having a positive NPV coupled with the high discount factor (20% return + 4% inflation), the authors would recommend undertaking the project.  Since this is a judgment call, there is no correct answer.  The key issue is whether the decision maker feels there is a reasonable return for the level of risk.
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26.

a.
The expected cost of the Windows based platform project is $512,175 compared to $496,213 for the Unix based platform.

b.
The probability that the Windows based project would exceed $575,000 is 15.10% while for the Unix project this probability is 13%.
c.
While the average cost of the Unix project is lower than the Windows project, it is also important to consider the risk associated with the projects.  For the Windows project, the total cost ranged from $388,759 to $676,387.  In contrast, the Unix project might cost as little as $356,753 or as much as $716,100.  The wider range of possible costs associated with the Unix project is an indication of greater uncertainty and therefore greater risk.  
d.
This is a difficult decision and there is no single right answer.  On the one hand the Windows project has an expected cost that is almost $16,000 higher than the Unix project.  On the other hand, the Windows project has less risk.  The ultimate choice depends on the judgment of the decision maker regarding whether the expected lower cost sufficiently offsets the higher level of risk.
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Incidents for Discussion Suggested Answers

Incidents for Discussion Included in the Chapter
Broken Welds

Question: What information does Alison need to determine the probable impact of Kelsey’s proposed project on the other projects in the department?

Alison needs the following information to estimate the cost/benefits of starting Kelsey’s project, namely:

o
An estimate of the rework charges for failed welds and the estimated number of welds that will have to be redone.  Kelsey’s project may stop these costs.  
o
A rough estimate of the time and resources required to carry out Kelsey’s proposed project.  
o
The impact the immediate use of these resources will have on the department’s other projects over the estimated life of Kelsey’s project.  
Question: Should her findings affect her decision about Kelsey’s project?  How?

For any current projects delayed, the projects’ benefits may be delayed and this is also a cost assignable to Kelsey’s project.  These costs and benefits should immediately be shown to the Chief Engineer before proceeding with Kelsey”s project though Kelsey may do some informal initial planning.   

Additional Incidents for Discussion
Suggested Case Analyses and Solutions

United Screen Printers

Teaching Purpose: This case provides students with an opportunity to develop an aggregate project plan and evaluate the current mix of proposed projects.  The case also facilitates relating the aggregate project plan to the project selection criteria.  This provides the instructor an opportunity to reinforce the importance of selecting projects that support the organization’s overall business strategy.  Finally, based on the analysis performed by the students, the case requires them to consider additional types of projects that should be considered and other information that would be useful in making project selection decisions.

Question 1: Construct an aggregate project plan for USP.

                                      Extensive                                                                             Minor

                                              product                                                                                product 

                                          changes                                                                               changes
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             Extensive
             process

              changes





             Minor

             process  

              changes

1 – New large press

2 – New headquarters

3 – ISO 9000

4 – Formal procedure for mixing inks

5 – 4-color positives

6 – Inkjet printers

The aggregate project plan shows a clear bias towards derivative type projects.  Indeed, projects 1 – 4 will have only a minor impact on the process and negligible if any impact on the product.

Question 2: What criteria would you recommend USP use in selecting its projects this year?  

Perhaps the most important criterion to consider is the extent to which the projects support the organization’s overall business strategy.  The only information given in this short case related to strategy is that the market seems to be shifting from decals with high levels of durability to greater emphasis being placed on price and lead times.

Question 3: Based on your recommended criteria and the aggregate project plan, what projects would you recommend USP fund this year?  
We assume that USP is willing to allocate up to 10% of sales for these projects or $700,000.  Since smaller batch sizes translate into shorter lead times and since the inkjet printers are thought to be more economical for small orders, these printers would seem to be a good fit with the shift away from durability and toward shorter lead times.  Likewise the new large press with its 50 percent to 100 percent faster processing times and the in-house production of four-color positives would also help USP reduce its lead times.  Finally, the small expense and reasonably quick payback of the project to develop a formal procedure for mixing inks make it attractive and may also help reduce lead time.  The cost of these four projects is $485,000. 

Question: Are there any types of projects you would recommend USP pursue that were not proposed? 

Since these four projects are all primarily derivative type projects, it would likely be worthwhile for USP to identify one or more platform or breakthrough projects for funding.

Question 4: What, if any, additional information would you want in making your recommendations?  How would you go about obtaining this information?  

As noted earlier, the most critical information would be information about USP’s strategy and its competitive environment.  Sources for obtaining this information would include interviews with senior management, annual reports, and trade organizations.  Once this information was obtained, the alternative projects could be evaluated in terms of how well they support USP’s overall strategy and its pursuit of a sustainable competitive advantage.

Handstar Inc.

Teaching Purpose: This case requires students to rank a number of candidate projects using both the NPV approach and the weighted scoring model approach.  The case demonstrates how the NPV approach can be combined with the weighted scoring approach in evaluating projects. 

Question 1: Which projects would you recommend Handstar pursue based on the NPV approach?
The spreadsheet bellow summarizes the NPV calculations for the six projects assuming the development costs are incurred at the end of year zero and each product has a three year life.  Since the six projects require a total of 13,025 development hours and only 10,000 hours are available, one or more projects will need to be postponed or eliminated from further consideration.  

If we start with the project with the highest NPV, the Browser project would be selected first requiring 1,875 hours of development time.  Next, the Trip Planner would be selected requiring an additional 6,250 hours of development time.  The project with the next highest NPV is the Spreadsheet project.  However, this project requires 2,500 hours and only 1,875 hours are available after selecting the Browser and Trip Planner projects.  The project with the next highest NPV is the Calendar/Email project which requires 1,250 hours of development time leaving 625 hours available.  Of the remaining projects, the Portfolio Tracker requires too many hours while the Expense Report project can be completed with the hours available.  Thus, Browser, Trip Planner, Calendar/Email, and the Expense Report projects would be selected based on the NPV approach.

For students that have been exposed to optimization and Solver, a better approach for solving this problem is to set it up as an optimization model where the objective function is to maximize the total NPV subject to the available hours.  


Question 2: Assume the founders weigh a project’s NPV twice as much as both obtaining/retaining a leadership position and use of the Internet.  Use the weighted factor scoring method to rank these projects.  Which projects would you recommend Handstar pursue?
Data is available for the six projects on these three criteria.  Based on the information given in the question, we will assign a weight of 0.5 to NPV and 0.25 to both obtaining/retaining a leadership position and use of the Internet.  In terms of scoring the options on NPV, a score of 1 was assigned to the projects with NPVs less-than-or-equal-to 1.1 million dollars.  Likewise, a score of 2 was assigned to projects with NPVs that were greater than 1.1 million dollars but less-than-or-equal-to 2.5 million dollars.  Projects with NPVs greater than 2.5 million dollars were assigned a score of 3.  For the other two criteria, projects with low probabilities were assigned a score of 1, moderate probabilities a score of 2, and high probabilities a score of 3.  A spreadsheet for calculating the weighted scores is shown below.  

The only difference with the weighted scoring model is that the Calendar/Email project moves ahead of the Spreadsheet project.  However, the same set of projects will be selected.    


Question 3: In your opinion, is hiring an additional software development engineer justified?  

After selecting the Browser, Trip Planner, Calendar/Email, and the Expense Report projects, a total of 225 hours would be available.  Hiring an additional software engineer would increase the number of available hours to 2,725.  Since the Spreadsheet project has a higher NPV and higher score than the Expense report project it would be the next project to select.  Given that its NPV of $2,233,058 greatly exceeds the $133,000 ($52/hour ( 2500 hours/year) incremental cost of the new software development engineer, hiring an additional software engineer is justified.  Indeed, the Expense Report’s NPV in excess of $500,000 would appear to justify hiring a second software development engineer as well.
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