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CHAPTER 9
Developing and Acquiring Information Systems
CHAPTER OBJECTIVES

After reading this chapter, you will be able to do the following:

1. Describe how to formulate and present the business case for technology investments.
2. Describe the systems development life cycle and its various phases.

3. Explain how organizations acquire systems via external acquisition and outsourcing.

CHAPTER OVERVIEW

Information systems and technologies are of many different types, including high-speed Web servers to rapidly process customer requests, business intelligence systems to aid managerial decision making, and customer relationship management systems to provide improved customer service. Given this variety, when we refer to “systems” in this chapter, we are talking about a broad range of technologies, including hardware, software, and services. Just as there are different types of systems, there are different approaches for developing and acquiring them. Business students majoring in areas such as marketing, finance, accounting, or management might be wondering why we have a discussion about developing and acquiring information systems. The answer is simple: No matter what area of an organization you are in, you will be involved in systems development or technology acquisition processes. In fact, research indicates that spending on systems in many organizations is controlled by the specific business functions rather than by the information systems (IS) department. What this means is that even if your career interests are in something other than information systems, it is very likely that you will be involved in the development and acquisition of systems, technologies, or services. Understanding this process is important to your future success.
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TEACHING SUGGESTIONS

This chapter is high in information content. The importance of making the business case for every system being considered is very important, and the instructor should be sure the students understand this. One of the key messages to get across in lectures and discussions is the importance of formal methods and planning when developing complex systems. The instructor can incorporate an exercise related to decomposition to demonstrate how a large, complex problem, system, or product can be decomposed into smaller parts to make the development more easily manageable. The instructor should then highlight how each step of the SDLC builds on the previous one. When discussing alternatives to in-house development, the instructor can give examples of recent projects completed at the local university. Oftentimes, documents (such as RFPs) related to projects become public record shortly after implementation; such documents can be shown to highlight the procedures involved in external acquisition.

ANSWERS TO REVIEW QUESTIONS

9-1.
Describe the productivity paradox.

Answer:

The productivity paradox can be defined as the decrease in productivity due to implementation of new systems that were meant to increase productivity. In a way, the information systems may have increased productivity, but other forces may have simultaneously worked to reduce it, the end result being difficult to identify. Factors such as government regulation, more complex tax codes and stricter financial reporting requirements, and more complex products can all have major impacts on a firm’s productivity.

LO: 1—Describe how to formulate and present the business case for technology investments.
AACSB: Reflective Thinking Skills

9-2.
Describe how to make a successful business case, contrasting faith-, fear-, and fact-based arguments.

Answer:

When managers make the business case for an information system, they typically base their arguments on faith, fear, and/or facts (Wheeler, 2002a). Arguments based on faith (or fear) can be the most compelling and can drive the decision to invest in an information system despite the lack of any hard data on system costs or even in the face of some data that say that the dollar costs for the system will be high. Arguments based on faith often hold that an information system must be implemented in order to achieve the organization’s strategy effectively and to gain or sustain a competitive advantage over rivals, despite the dollar costs associated with that system. There are several different factors to take into account when making a business case in which you will provide arguments based on fear. These include a number of factors involving competition and other elements of the industry in which the firm operates. Many people, including most chief financial officers, want to see that the business case for an information system is based on some convincing, quantitative analysis— also known as fact. Fact proves beyond a shadow of doubt that the benefits of the system will outweigh the costs.

LO: 1—Describe how to formulate and present the business case for technology investments.
AACSB: Reflective Thinking Skills

9-3.
Compare and contrast tangible and intangible benefits and costs.

9-4.
What are the four phases of the systems development life cycle (SDLC)?

Answer:
· Systems planning and selection

· System analysis

· System design

· System implementation and operation

LO: 2—Describe the systems development life cycle and its various phases.
AACSB: Reflective Thinking Skills

9-5.
List and describe five techniques used in requirements collection.

9-6.
What are the three major components/tasks of the system design phase of the SDLC?

Answer:
· Designing human–computer interface
· Designing databases and files

· Designing processing and logic

LO: 2—Describe the systems development life cycle and its various phases.
AACSB: Reflective Thinking Skills

9-7.
What are the four options for system conversion? How do they differ from each other?

Answer:
· Parallel conversion: old and new systems are used at the same time.
· Direct conversion: old system is discontinued one day, and the new is used on the next.
· Phased conversion: parts of new system are implemented over time.
· Pilot (location): entire system is used in one location.
LO: 2—Describe the systems development life cycle and its various phases.
AACSB: Reflective Thinking Skills

9-8.
Compare and contrast the four types of system maintenance.

9-9.
Define outsourcing and list three general types of outsourcing relationships.
Answer:
Outsourcing is turning over the responsibility for providing some or all of a firm’s IT services to an outside firm. The types can be classified as basic, preferred, and strategic.

LO: 3—Explain how organizations acquire systems via external acquisition and outsourcing.
AACSB: Reflective Thinking Skills

9-10.
List and describe two main types of software licenses.

Answer:

	Restrictiveness
	Software Types
	Rights
	Restrictions
	Examples

	Full rights
	Public domain software
	Full rights
	No restrictions; owner forsakes copyright
	Different programs for outdated IBM mainframes

	
	Non-protective open source (e.g., Berkeley software development license)
	Freedom to copy, modify, and redistribute the software; can be incorporated into a commercial product
	Creator retains copyright
	Free BSD operating system; BSD components in (proprietary) Mac OS X operating system

	
	Protective open source (e.g., general public license)
	Freedom to copy, modify, and redistribute the software
	Modified or redistributed software must be made available under the same license; cannot be incorporated into commercial product
	Linux operating system

	
	Proprietary software
	Right to run the software (for licensed users)
	Access to source code severely restricted; no rights to copy or modify software
	Windows operating system

	No rights
	Trade secret
	Software typically used only internally
	Access to source code severely restricted; software is not distributed outside the organization
	Google PageRank™ algorithm


LO: 3—Explain how organizations acquire systems via external acquisition and outsourcing.
AACSB: Reflective Thinking Skills

NOTE: Self-Study questions and answers 9-11 through 9-20 can be found in the text.

ANSWERS TO PROBLEMS AND EXERCISES

9-21.
Match the following terms with the appropriate definitions.



__l__  Request for proposal


__f__ Pilot conversion


__e__ Systems benchmarking 


__c__ Systems analysis




__k __Alpha testing 



__h__ Outsourcing




__b__ Systems development life cycle

__j__ External acquisition


__i__  Productivity paradox


__a__ Data flows



__g__ Prototyping



__d__ Requirements collection
9-22.
Develop a weighted multicriteria analysis for the purchase of a new smartphone. Identify four requirements and four constraints that would influence your decision, and assign weights to these criteria. Now, research three different smartphone models, and rate them based on your criteria. Which model would you purchase? Why?
Answer:
Making the business case is important for both IS professional and non-IS professionals. Typically, in information system development it is critical to get the input of non-IS professionals who will be using the system. Further they must be involved in the justification and planning process in order to align business and IT objectives.

LO: 2—Describe the systems development life cycle and its various phases.
AACSB: Reflective Thinking Skills

9-23.
Why can it be difficult to develop an accurate cost-benefit analysis? What factors may be difficult to quantify? How can this be handled? Is this something that should just be avoided altogether? What are the consequences of that approach?

Answer:
It can be difficult to develop an accurate cost-benefit analysis due to problems with quantifying benefits. Although costs usually can be identified with a high degree of accuracy, benefits that accrue in the area of effectiveness are notoriously difficult to quantify, as productivity definitions are elusive. A possible answer exists in the form of proxy variables based on perceptual measures. These issues shouldn’t be ignored, as this can lead to the rejection of a viable project.

LO: 1—Describe how to formulate and present the business case for technology investments.
AACSB: Reflective Thinking Skills

9-24.
Develop a weighted multicriteria analysis for the purchase of a new smartphone. Identify four requirements and four constraints that would influence your decision, and assign weights to these criteria. Now, research three different smartphone models, and rate them based on your criteria. Which model would you purchase? Why?
Answer:
Answers will vary. The answers should follow the weighted multicriteria analysis presented in the book. The final choice may not be purely based on numbers, but other intangible factors may come into play.

LO: 1—Describe how to formulate and present the business case for technology investments.
AACSB: Reflective Thinking Skills

9-25.
Convince your parents to loan you money for a new car. Provide examples of three situations of fear, faith, or fact arguments. Which arguments will be most successful in convincing your parents? Why?
Answer:
Answers will vary. 
LO: 1—Describe how to formulate and present the business case for technology investments.
AACSB: Reflective Thinking Skills

9-26.
Interview an IS professional about the differing perspectives of different stakeholders involved in making IS investment decisions. What are the main perspectives? To what extent do they influence the final outcome?
Answer:
Answers will vary.
LO: 1—Describe how to formulate and present the business case for technology investments.
AACSB: Reflective Thinking Skills

9-27.
Envision a mobile app that helps you plan weekend outdoor activities by providing location-based weather updates based on the data provided by the meteorological department of your country. Specify a set of requirements, identify the data needs, and present the processing logic in pseudocode.
Answer:
Answers will vary. Requirements could include the ability to determine the user’s location, gather current and forecast data from the meteorological service, as well as present the data for the dates chosen by the users. Data could include location, current and forecast temperatures, humidity, and other meteorological information. Processing logic depends on the complexity of the envisioned application, but should reflect the requirements and data needs.

LO: 2—Describe the systems development life cycle and its various phases.
AACSB: Analytic Skills

9-28.
When Microsoft posts a new version of Internet Explorer on its Web site and states that this is a beta version, what does it mean? Is this a final working version of the software, or is it still being tested? Who is doing the testing? Search the Web to find other companies that have beta versions of their products available to the public. You might try Corel (http://www.corel.com) or Adobe (http://www.adobe.com ). What other companies did you find?

Answer:
A beta version is a nearly final version that is opened to a large population of ordinary users for testing. These users do not typically have another connection to the project. The beta version, once tested, serves as the basis for the production release. Microsoft also releases a beta version of its Office suite for testing before it is released in a final version. Answers to the remainder of the question will vary.

LO: 2—Describe the systems development life cycle and its various phases.
AACSB: Reflective Thinking Skills

9-29.
Conduct a search on the Web for “systems development life cycle.” Check out some of the hits. Find alternatives to these life cycles. What alternatives do you find that have not been outlined in the book? What types of systems are these alternative approaches most suited for? Why?
Answer:
Answers will vary.
LO: 2—Describe the systems development life cycle and its various phases.
AACSB: Reflective Thinking Skills

9-30.
Choose an organization with which you are familiar that develops its own information systems. Does this organization follow an SDLC? If not, why not? If so, how many phases does it have? Who developed this life cycle? Was it someone within the company, or was the life cycle adopted from somewhere else?

Answer:
Answers will vary. 

LO: 2—Describe the systems development life cycle and its various phases.
AACSB: Reflective Thinking Skills

9-31.
Describe your experiences with information systems that were undergoing changes or updates. What kind of conversion procedure was being used? How did this affect your interaction with the system as a user? Who else was affected? If the system was down altogether, for how long was it down? Do you or any of your classmates have horror stories, or were the situations not that bad?

Answer:
Answers will vary. 

LO: 2—Describe the systems development life cycle and its various phases.
AACSB: Reflective Thinking Skills

9-32.
Find an organization on the Internet (e.g., at www.computerworld.com or www.infoworld.com) or a company you may want to work for in the future that outsources work. What are the managerial challenges of outsourcing, and why is this a popular alternative to hiring additional staff?

Answer:
Answers will vary. 

LO: 3—Explain how organizations acquire systems via external acquisition and outsourcing.
AACSB: Reflective Thinking Skills

9-33.
Imagine that you have just been hired by an organization, and you have been tasked with purchasing 10 tablet computers. Compile a list of at least three criteria you will use to evaluate at least three alternatives using weighted multicriteria analysis. Make a purchase recommendation based on your analysis.

Answer:
Answers will vary.

LO: 1—Describe how to formulate and present the business case for technology investments.
AACSB: Reflective Thinking Skills

ANSWERS TO Applications exercises
The Solution Files to accompany these exercises are available within the Instructor Resource Center. The Student Files to accompany these exercises are available for download at: www.pearsonhighered.com/valacich. Please refer to the Data File Guide for file names. 

SUGGESTED ANSWERS TO TEAM WORK EXERCISE: Net Stats: Moore’s Law and the Laggards
The technology industry, laboring under Moore’s law, depends on technology users to regularly adopt new hardware and software. Millions of users, however, accustomed to the tried and true, would rather stick with those products they know—at least for as long as possible. Sometimes the reason for not rushing to replace the old with the new is familiarity with and an acquired expertise in using the older version of a product or service: 

■ In September 2013, 70 percent of U.S. households had broadband Internet access, but 3 percent still used dialup; that is over 2.5 million people.

■ In January 2014, 10 percent of U.S. adults had not yet purchased a mobile phone.

■ In March 2014, worldwide, hundreds of millions of people were still using Windows XP, even though Microsoft officially ended support for this product. By February 2014, Windows 7 had 47 percent of the desktop market share; Windows XP, initially released in 2001, still retained nearly 30 percent of the market share!

Individual computer users are free to opt to be tortoises or hares regarding the adoption of new technology. Information technology (IT) directors, however, must usually follow company culture and management preferences when deciding whether to adopt new technology. If management is comfortable with risk and likes to be on the cutting edge, for example, IT directors can probably feel safe in adopting new technology early on. A staid, risk-averse management attitude, however, would probably not

appreciate an IT director who rushes to adopt new technology. In any event, whether to adopt new technology immediately as it becomes available is a decision that will always be with us.
Questions and Exercises

9-36.
In 2014, 58 percent of Americans owned a smartphone; search the Web for the most up-to-date statistics on this technology.

Answer:

Answers will vary.
LO: 1—Describe how to formulate and present the business case for technology investments.
AACSB: Reflective Thinking Skills

9-37.
As a team, interpret the changes in numbers (or stories). What is striking/important about these findings?

Answer:

Answers will vary.

LO: 1—Describe how to formulate and present the business case for technology investments.
AACSB: Reflective Thinking Skills

9-38.
As a team, discuss how these findings will look in 5 years and 10 years.  How are things in the U.S. market the same or different across the world?  Where are things moving faster/slower?  Why?
Answer:

Answers will vary.

LO: 1—Describe how to formulate and present the business case for technology investments.
AACSB: Reflective Thinking Skills

9-39.
Using your spreadsheet software of choice, create a graph/figure most effectively visualizing the finding you consider most important.

Answer:

Answers will vary.

LO: 1—Describe how to formulate and present the business case for technology investments.
AACSB: Reflective Thinking Skills

ANSWERS TO THE OPENING CASE—Managing in the Digital World: Microsoft Is “Kinecting” Its Ecosystem
1. How can a company make a business case for/against allowing access to an SDK?

Answer:
If a company that creates and launches an application such as the “Kinect” does not make a software development tool kit (SDK) available, the company will risk having third parties legally or illegally developing the same tool kit and making it available to the general public. Thus, a company is better off marketing one for the public and trying to capture as much of the aftermarket as possible.

LO: 1—Describe how to formulate and present the business case for technology investments.
AACSB: Use of Information Technology

2. What are potential pitfalls if established practices (such as the systems development life cycle) are not followed when developing third-party applications?
Answer:
The major risk is not having a system that fully functions the way it was intended. More system failures occur when systems are rushed to completion by taking shortcuts without proper testing.
LO: 2—Describe the systems development life cycle and its various phases.
AACSB: Use of Information Technology

3. How is the “open sourcing” of systems development different from traditional outsourcing?

Answer:
Open sourcing of systems development refers to a company publishing code allowing the public to use it without compensation, whereas outsourcing refers to a company that contracts with third-party consultants to build a system for the exclusive use of that company.
LO: 3—Explain how organizations acquire systems via external acquisition and outsourcing.
AACSB: Use of Information Technology

ANSWERS TO BRIEF CASE—Software Patent Wars
1.
With millions of software patents in existence, some claim that it is almost impossible to avoid infringing on someone else’s patent. How does this affect innovation and small startups?
Answer:
Answers may vary, but the large number of patents will make it very difficult for new technologies to reach the marketplace, especially for the small business owner.
LO: 1—Describe how to formulate and present the business case for technology investments.
2.
Many believe that the patent wars act to destroy small players in the mobile phone marketplace that cannot afford expensive and lengthy legal battles. What other impacts do the patent wars have on this industry?
Answer:
Answers may vary, but one impact would probably be the limit funds investors are willing to make in new technology when the end result could be subject to patent infringement.
LO: 1—Describe how to formulate and present the business case for technology investments.
AACSB: Reflective Thinking Skills

ANSWERS TO INDUSTRY ANALYSIS: Broadcasting

1.
What is the effect of the Internet on television and radio content? With revenues from advertising in traditional channels diminishing, how can television and radio stations continue to produce high-quality content?

Answer:
Answers will vary widely, but some possible answers will include HD digital broadcasting, interactive weather maps through their Web sites, and providing good local information and opportunities.
LO: 1—Describe how to formulate and present the business case for technology investments.
AACSB: Use of Information Technology, Reflective Thinking Skills

2.
Today there are thousands of AM/FM stations competing with Internet radio stations and music downloading. Forecast their future and provide a strategy for retaining and gaining market share.

Answer:
Answers will vary widely.

LO: 1—Describe how to formulate and present the business case for technology investments.
AACSB: Reflective Thinking Skills

ANSWERS TO END-OF-CHAPTER CASES

Case 1: Next-Generation Identification: FBI, ICE Databases Expand and Join Forces
9-40.
List a set of tangible and intangible benefits as well as tangible and intangible costs for the FBI database system.
Answer:
· Tangible benefits include reduced costs to identify criminals, terrorists, and illegal immigrants.
· Intangible benefits include increased security of the U.S. population.
· Tangible costs include the costs to run the combined systems.
· Intangible costs include costs associated with misidentified people and possible lawsuits.
LO: 1—Describe how to formulate and present the business case for technology investments.
AACSB: Reflective Thinking Skills

9-41.
Develop a set of faith-, fear-, and fact-based arguments to support the continued and ongoing expansion of the FBI database. Which arguments do you think are the strongest? Why?
Answer:
Answers will vary, but will probably include: faith-based includes the assurance of getting the best possible database of criminals, fear-based includes what would happen in our society if criminals could not be identified and apprehended, fact-based includes the statistics given in the article to provide evidence of the success of the program.
LO: 1—Describe how to formulate and present the business case for technology investments.
AACSB: Reflective Thinking Skills

9-42.
Some privacy advocates argue that biometric systems can become unreliable and single out innocent people, especially over time as these databases become less accurate because of a person’s natural aging process, weight loss, weight gain, injury, or permanent disability. Discuss the problems associated with having these systems single out innocent people.

Answer:
Answers will vary, but innocent people could be fired from a job, declined a job offer, or refused a loan, all based on inaccurate information in a biometric database. Because of the current dangers involved in terrorist activities and criminal activity, we, as citizens, may be required to give up a certain level of privacy in exchange for a certain level of security.
LO: 1—Describe how to formulate and present the business case for technology investments.

AACSB: Reflective Thinking Skills

Case 2: The Emergence of Open Source Software

9-43.
What are the pros and cons of depending on open source software? 

Answer:
One of the biggest benefits is that the software can be vastly improved, benefiting from the creativity of a large number of people. One of the biggest drawbacks is that the software’s source code is freely available, making it easier for malicious crackers to find (and potentially exploit) security holes.

LO: 1—Describe how to formulate and present the business case for technology investments.
AACSB: Reflective Thinking Skills

9-44.
For what types of applications do you think open source is better than proprietary software? When is it worse?

Answer:
Answers will largely depend on the student’s position toward open source software. Students who are active users of open source software will mention few instances where open source software is worse. Some applications where it may be worse are high-security applications, such as online banking or management of power grids.

LO: 1—Describe how to formulate and present the business case for technology investments.
AACSB: Reflective Thinking Skills

9-45.
Find a for-profit company that is distributing open source software. What is the software? How does the company make money? Is its revenue model sustainable? 

Answer:
Answers will vary. In most cases, the revenue model is based on the provision of support. For some companies, this revenue model appears sustainable; other companies (such as Sun or IBM) can benefit from revenues gained from other products/services.

LO: 1—Describe how to formulate and present the business case for technology investments.
AACSB: Reflective Thinking Skills
MyMISLab

9-46.
Contrast the perspectives of different stakeholders involved in making information systems investment decisions.

Answer:

Visit MyMISLab for suggested answers.

9-47.
What are the advantages and disadvantages of prototyping?

Answer:

Visit MyMISLab for suggested answers.

For an example illustrating the concepts found in this chapter, view the videos in mymislab.com.
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