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Goal

The goal of the course is to develop leading-edge skills and provide new information on managing technological innovation—that is, new technology from the manager’s perspective.

Course Grade

The grade in this course is determined by a weighted-average of three required elements: 

1. A midterm examination (take-home)—case analysis (30%).  A new case will be used for the exam, usually with specific questions to be answered, similar to class discussion

2. A final examination (closed book)—in-class case (40%).  A new case will be used for the exam, usually with questions to be answered.

3. Two, one-page case write-ups (@15% each, totaling 30%).  Executive Summary analysis of any assigned case, including one-page, business press article cases.  Good case write-ups state the thesis of the case (purpose and key take-away) in the first sentence and paragraph.  Do not repeat or rehash the case unless a quote is also the thesis.  Answer the discussion questions carefully.  If the case does not come with questions, develop your own first, then analyze the case.  It is strongly recommended that students prepare at least one of these assignments before the midterm exam, and students will lead class discussion that day. Class participation is part of this grade.  Research the case you are writing up, and not just on the Internet.  Use abstracting services, etc.  Cite the sources (not the case itself) in footnotes.   ONE PAGE ONLY. 

Required Readings

1) Course Pack of cases and readings

2) Textbook:  Managing Technological Innovation, by J. E. Ettlie (Wiley, 2000)

Course Pack Summary

1. Pilkington Float Glass—1955  HBS  9-695-024

2. Hewlett-Packard’s Merced Decision (HBS 9-699-011)

3. Sun Microsystems (A) HBS 9-686-133

4. BMW AG: The Digital Auto Project (A) HBS 9-699-044

5. Shouldice Hospital Limited (HBS 9-683-068 + Video, “A Stitch in Time”)

6. Campbell Soup,  HBS 9-690-051

7. GE Major Appliance Group HBS N9-693-067

8. BAE Automated Systems (A)  HBS 9-396-311

Class Summary

Week 1, Tues, March 13, Topic: Introduction 

Read Chapter 1-2 in the text.  

Prepare the Webvan case (Case 1-2, end of Chapter 1) by answering question 4 (p.31).

Prepare the Denver Airport case (Case 1-1, end of Chapter 1) answer questions 1 &2.

Prepare the Internet exercise for the next class (discussion question 5, p. 31, Chapter 1)

Week 2, Tues, March 20, Topic: Theory
Read Chapter 3. 

Report on the Internet exercise from Chapter 1

Be prepared to discuss various theories of the innovation process (and answer discussion question 1 p.84, in Chapter 3).  What is your theory of the innovation process?

Prepare the HP inkjet printer case at the end of Chapter 3.

Prepare Pilkington Float Glass—1955 (course pack). Why bother with the history of technology?

Week 3, Tues, March 27, Topic: Technology and Strategy
Read Chapter 4.

Prepare the National Machinery case at the end of Chapter 4 (answer questions).

Prepare the Hewlett-Packard’s Merced Decision case (course pack), and review materials on discontinuous (disruptive) technology (pp. 113-114 in text).
Week 4, Tues, April 3, Topic: R&D Management 

Read Chapter 5.

Prepare the IBM case on restructuring R&D funding at the end of chapter 5 (Wall Street Journal article:  “Lab Experiment”).

Prepare the LEPC case at the end of Chapter 5.

Week 5, Tues, April 10, Topic: Economic Justification; and New Product Development

Read Chapter 6 

Prepare an answer for discussion question  #1 at the end of Chapter 6 (personal case history of economic justification for a new technology project).

Prepare the Simmonds case at the end of Chapter 6

Read Chapter 7

Prepare the Acuson Sequoia Case (end of Chapter 7).

(Take-home Midterm Examination will be assigned)

Week 6, Tues, April 17, Topic: New Product Development, cont'd. 

Review Chapter 7.

Prepare Sun Microsystems (A) (course pack)

Prepare BMW AG: The Digital Auto Project (A) (course pack)

Week 7, Tues, April 24, Topic: Operations Strategy & Innovation 
Read Chapter 8 

Prepare the Shouldice Hospital case (course pack). 

Prepare Campbell Soup (course pack)

Week 8, Tues, May 1, Topics: Process Innovation; Product-Process Integration.

Read Chapter 9

Prepare GE Major Appliance Group (course pack)

Prepare “Program of Pain,” at the end of Chapter 9.

Week 9, Tues, May 8, Topic: Public Policy & Global Innovation  

Read Chapter 10. 

Prepare BAE Automated Systems (course pack)

Read Chapter 11.  

Prepare the Boeing 777 case (Fortune article at the end of Chapter 11).  

Week 10, Tues.,  May 15, Topic: Global Innovation & Managing Future Technologies

Read Chapter 12.

Prepare the VW Brazil case at the end of Chapter 12.

Prepare all-case course review on forms provided using rating of success, or    ?(unresolved),  or failure for all cases for Course wrap-up.  Final exam case distributed.

Week 11,Tues, May 22.   Final Examination

Case Analysis: Closed Book, Closed Notes.
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Detailed Course Outline

Week 1 (March 13):  Introduction

The first part of class is devoted to the introduction of the subject and the course.  The course is roughly divided into two parts: new products (and services), and new processes.  Read Chapters 1, 2 in the text (Managing Technological Innovation).
 

The first short case of the course is Webvan (see the one-page case and discussion questions at end of Chapter 1).  There is also an internet exercise assigned to be discussed the second week of class.

The second case discussion in the course is of the planning and building of the DIA (the Denver International Airport,  New York Times article), included in the Chapter 1 of the text:  “Automation Off Course in Denver.”  Answer the discussion questions for the case at the end of Chapter 1.  The purpose of this case is to introduce most of the significant issues of the course.  These issues include the differences between revolutionary and incremental technological change, managing large, complex new technology projects, on-time and on-budget, while satisfying customer requirements with innovative new offerings, and within the constraints imposed upon the innovation process by the external business environment (e.g., competitors and government).

Week 2 (March 20): Theory

The first part of class is a short lecture and discussion of three theories of innovation (Chapter 3)—the S-curve, the Utterback-Abernathy theory of evolution of the productive segment of a firm, and the theory of punctuated equilibrium. Two cases are used to illustrate these theories.  There will be an in-class exercise (see Discussion question 1, p. 84).   The first case is a short summary of the HP inkjet printer, which introduces many issues raised in the course, including new product introduction and global technology competition (Wall Street Journal article) at the end of Chapter 3:  “Shoving Back: Hogging Patents and Slashing Prices, HP Grabbed the Inkjet-Printer Market from Japan.”  Answer the discussion questions that accompany each case.  The second case is the oldest example of technological innovation in the course, Pilkington Float Glass.  Among other things, we will ask the question, does history of technology matter?
Week 3 (March 27): Technology & Strategy

The third week introduces technology and strategy.  What strategies work for what situations?  In particular, how do low tech and high technology settings differ?  Prepare the National Machinery case at the end of Chapter 4—a good illustration of leadership and strategy in the innovation process.  The second case is Hewlett-Packard’s Merced Decision, so we get to the same company we studied for the ink jet printer struggle with disruptive technologies (ala C. Christensen).  Review pp. 113-114 in text.

Week 4 (April 3): R&D Management

This week we will focus on R&D management.  Read Chapter 5.  Prepare the IBM case on restructuring R&D at the end of Chapter 5.  Questions are included there.  Then prepare the Low Emission Paint Consortium (LEPC) case on research collaboration.  The LEPC case and discussion questions are also at the end of Chapter 5.  There will be an in-class video on the LEPC case.

Week 5  (April 10): Economic Justification; New Product Development

The class begins with the topic of economic justification and innovation.  Read Chapter 6 in the text.  Does innovation pay off?  How can we tell ahead of time?  The case used for discussion is Simmonds and their adoption of a CAD (computer-aided design) system, which is at the end of chapter 6.  Answer the four questions with the case.

The second part of class is devoted to introducing the new product development (NPD) process.  Read Chapter 7 in the text and prepare the Acuson (the Sequoia) launch case (European Wall Street Journal article). Discussion questions are included at the end of the chapter.  Spend extra time with the Montoya-Weiss and Calantone model of new product performance in Chapter 7  (esp., Table 1 and Box 7.1) which will be used to predict the success of the Sequoia launch.  The take-home midterm examination case will be distributed before the end of class.

Week 6  (April 17): New Product Development, cont'd.

This class continues the discussion of new product development. The first case, Sun Microsystems (A) illustrates the challenge of introducing new technology products on time (course pack).  The second case is BMW AG: The Digital Auto Project (A), also in the course pack, which examines the issue of cost and timing of new product introduction.  Discussion questions are included with both cases.

Week 7  (April 24): Operations Strategy & Innovation

Read Chapter 8, which introduces operations strategy & innovation.  The first illustration of the topic is the unique case of packaging innovation in the food industry.  Packaging does not fall neatly in either the new product or new process innovation category.  Prepare the Campbell Soup case (course pack). We continue the discussion by turning to the service sector and threats to established markets.  Read the Shouldice Hospital case in the course pack.  In addition to being a service sector case, Shouldice will be used to explore the issue of ownership (private vs. public) and innovation in the service sector.
Week 8  (May 1): Process Innovation

We begin the topic of process innovation this week.  Read Chapter 9 and Prepare the GE Major Appliance Group case (course pack) on “project C,” the introduction of a new dishwasher into the U.S. market.  Then prepare the case at the end of the chapter:  “Program of Pain,” which is the second illustration of technological interventions used to achieve integration in organizations, but now the context has shifted to adoption of major information system technology:  ERP (Enterprise Resource Planning) systems.

Week 9  (May 8): Public Policy & Global Innovation

This week begins with the introduction of the topic of public policy and innovation.  Read Chapter 10.  Prepare BAE Automation Systems (course pack) and review the first account of this case discussed the first week of class (Chapter 1). 

We continue with the introduction of global markets and innovation issues using the Boeing 777 case. Read Chapter 11 and prepare the case on the development and launch of the Boeing 777 (end of Chapter 11): “Betting on the 21st Century Jet.”  There will be an in-class, PBS video on the 777.

Week 10  (May 15): Global Innovation & Managing the Future

The final week of class is devoted to managing future technologies.  Read Chapter 12, and prepare the VW Brazil case (New York Times article) at the end of the book

We wrap up the last class with a capstone, convergent analysis of all the cases in previous sessions and summary of the course.  Prepare for this exercise by composing a one-sentence summary take-away for each case in the course and rate each case as a success, pending or failure example of managing technological innovation.  

What is your theory of innovation?

 Be prepared to talk about the “organization of the future,” and future work organizations scenarios.  What does the ideal future organization or workplace look like? What are the innovation challenges in creating this ideal future state?

The final exam case will be distributed.
Week 11 (May 22):  Final Examination

In class, Final Examination (closed-book, closed-notes) case analysis.

Discussion Questions Mgmt 742

Pilkington Float Glass—1955  HBS  9-695-024

(Compare the Float Glass process with conventional, established plate glass making method.  What are the implications of the differences?  What is your evaluation of Pilkington’s approach to new product/process development? Would you recommend the Board of Directors approve Alastair’s request for $1.96 million for a full-scale production line? Defend your answer.)

Hewlett-Packard’s Merced Decision  HBS9-699-011

(Summarize the point of this case in one sentence.  Now develop your own discussion questions that could be used to lead class discussion.)

Sun Microsystems (A) HBS 9-686-133

(How does Sun compete?  What is the company strategy and how successful have they been?  How would you have voted at the August 15m 1985 meeting?  Why?)

BMW AG: The Digital Auto Project (A) HBS 9-699-044

(What are the competitive challenges of the automotive industry in 1997 and beyond?  How is BMW affected?  How would you evaluate the evolution of NPD at BMW?  Is BMW top management pacing change in NPD correctly? Too fast?  Too Slow?  As Peter Ratz, what would you recommend to BMW senior management concerning digital and CAS?)

Shouldice Hospital Limited (HBS 9-683-068 + Video, “A Stitch in Time”)

(Does it matter whether or not a firm is private or public ownership  for the innovation process?  What is innovative about Shouldice?  What is resistance to change?  Is Shouldice successful? What is the operations strategy of Shouldice hospital?  What do you recommend Shouldice do next?)

Campbell Soup,  HBS 9-690-051

(What is your analysis of the Plastigon Project as of March 1988? Summarize this case in one sentence. As Elsner, what do you think if Gardner’s assessment of the proposal?  What actions would you recommend to  Elsner regarding Engineering Systems’ support of microwavable soups?  What are the major issues facing Elsner and his colleagues?  How can technology support stronger market advantage?  Does Campbell Soup need a new technology strategy?  If Yes, what should it be and how fast should changes be adopted?)

GE Major Appliance Group HBS N9-693-067

(What combination of the five alternatives presented at the end of the case should be adopted by GE?

Justify your answer.  What did you learn from this case?  What do you think happened to project C?  In the short run…and the long run?)

BAE Automated Systems (A)  HBS 9-396-311

(Summarize this case in one sentence.  What went wrong with the baggage handling system?  Who is to blame?  What can be done, if anything to fix it?  How can we apply the lessons learned of this case to other similar large, new technology projects?)

Management of Technology

Case Analysis Guidelines

John E. Ettlie, Ph.D.

The ultimate purpose of the technology management courses is to stimulate student development of at least one, new unique idea.  This is not an idea borrowed from the Wall Street Journal or another course, or another professor, or from the Internet.  Some unique combination of ideas from these sources might qualify, or an idea can be born out of something someone else says in class.  But an idea that is new to the world is a rare commodity.  Cases are one way to stimulate the creative process, if the analysis is rigorous.  This typically means going the extra mile in analyzing and making recommendations for cases.  On the day each student decides to write-up a case assignment and lead class discussion, it is expected that he or she will go the extra mile in the analysis and recommendations, but the purpose of stimulating development of one, unique idea never changes.

Good case analysis derives from experience or research or a combination of both.  Most cases introduced in class will have discussion questions, so be sure and at least answer these questions in the case write-up.  Follow the simple format of starting with one added value summary of the thesis of the case (don’t repeat the case, and do not cite the case in the footnotes…that just takes up space), and then list question one, answer, question two, answer, and so on.

In order to stimulate good answers to these questions, it will be necessary to do more than just attack the questions head-on.  For example, a WOTS-Up (weaknesses, opportunities, threats and strengths) analysis might help.  Regardless of the approach used
, each short, executive summary case assignment (one-page) will usually follow a format and structure formula, regardless of content.

First Paragraph

Do not summarize the case or repeat discussion questions in the introductory paragraph (or anywhere else in the write-up, for that matter).  Assume that everyone involved in the case discussion in class will have read the case, so it just uses up precious space if you rehash the case in any part of the write-up (whether you are using 10, 11 or 12 point fonts).  Rather, start your analysis with the first sentence of the first paragraph.  Always add value, never repeat the case, UNLESS you have a quote that summarizes the entire point of the case.  Use the “elevator method” of reporting:  assume you get onto the elevator of your office building with your vice president and you have until the 34th floor to make your point about the case.  What will you say to get more time with this VP?

A good way to begin is to simply summarize the real, underlying purpose and message of the case as if you were answering a question your boss just asked you:  “What is the real value of the message of this case?”  or “What is the point of this case—what can we learn from it?”  In class discussions of cases, this often called “peeling away the layers of the onion.”  For example, the now famous introduction of the Sensor Razor by Gillette
 ultimately illustrates how a traditional, mature, market-driven and market-orientated, consumer products company became a more balanced, technology development and manufacturing capable firm—nearly unstoppable by the competition.  This sentence makes you want to read more.   Sometimes, there will actually be a sentence in the case that sums up one of the critical issues raised in the story.  Sometimes, this summary sentence pulls together a number of elements in the case. How did they do that (reinvent the whole company and the industry) at Gillette?  That is point.  (And there is added-value here because it never says this in the case.)

Analysis Section

The rest of the analysis half of the case write-up should summarize a causal model of the case.  That is, what caused what to happen and the consequences of this causal sequence?  Sometimes it helps to start by just asking “What surprised me about this case or what surprised the protagonists in the case?”  For example, in the Sensor Razor case, the need to make the blades spring and be flexible in the mount of the razor blade head required a new manufacturing technology to be developed.  This added time and money to the product launch, but it also make it nearly impossible for competitors to follow Gillette’s lead.  Ergo:  the value of first mover advantage is to make sure potential imitators cannot follow easily—create entry barriers.  There is theory in economics that deals with this issue, and it relates to R&D spill-overs.  Theory can help us see the causal model of a case, even if there is not a perfect match between theory and practice.  This process can stimulate a unique, creative analysis. This also helps to bridge the gap between the details of one case in one industry with all other future experiences and cases of this type.  It also helps us remember what we learned.  If lessons learned are not remembered, they cannot be applied.

A good way to set the stage for analysis is to spend a couple sentences on the critical context of the case.  Business context is of two types: business environment (usually customers, competitors and occasionally government) and historical context—how the firm got where it is.  Typically, our class discussion of a case will start with a framing of the situation and a delineation of context, so it helps to have this part lined up for presentation.  Sometimes we will add other elements of context like government (e.g., the DIA and BAE or Boeing 777 cases) or suppliers (e.g., Boeing 777, VW Brazil).

Recommendations

Once the problem is clearly stated, with the causes that led up to this dilemma, alternative solutions to the problem can be introduced.  The second half of your case write-up is devoted to generating and selecting among alternative solutions to the problem.  The last discussion questions of almost every case we discuss is what to do next.  This is where most of the creativity comes in because if the problem has existed before (and it usually has) then some solutions would have been tried before.  The outcomes of these trials are critical to know in order to select which solution might really work.

If the outcomes of the case are revealed in your research, remember that what happened is not the solution to the case.  Typically, a class can improve significantly on the actual decision taken. But remember, outcomes are not = to case solutions.  At best the outcomes should be relegated to footnotes.

For format reasons, it often helps to organize recommendations into a table with short-range, mid-range, and long-range categories of action, and the pros and cons of these alternatives.  Experience is invaluable here, and students often have worked in companies challenged in ways similar to the protagonists in the case.  But research is even a more powerful tool for two important reasons.  First, all experience is limited to a context.  Yes, we can learn to bridge to the future from the past, but most people have difficulty actually seeing clearly into their own experience to apply it creatively to the present.  Experience can help a lot. But don’t rely on experience alone—expand upon your experience.  See the world through a new lens.  Secondly, a case is only as good as it generalizes to the future—our personal, professional future.  Therefore, the details of any particular case are really not ultimately what we want to take-away.  Rather, we need to remember what we have learned at a higher level: the concept level of the case.  

Research of concepts that emerge in cases, then, is the ultimate place to look for inspiration.  One of the greatest benefits of higher education is to be able to sort out and make sense of experiences we have had in the past so we can really apply them effectively in the future.  The dual combination of experience and new skills and knowledge is a critical career capability.  Whenever possible, the protagonist(s) for the case will be invited to class to debrief the story by bringing us up to date on what has happened since the case is written.  Typically, these managers are also willing to answer questions about the case and the analysis.  In the end, the course will often shed new light on the experience you have had.  Many students say at the end of this course, “Now I understand what that experience really meant in my career.”

Research

Do your literature search by key word and author name.  First search on the company and the industry (e.g., Gillette, personal consumer products) and technology.  The second level in the search is on concepts (e.g., in the Gillette case, it is new products and new manufacturing process development and introduction).  As articles, books and web sites emerge, the names of the key contributors (including the author(s) of the case!) in the fields where concepts have been investigated will emerge.  Cite these sources in footnotes at the bottom of the page.  Do not plagiarize.  That is, do not fail to give credit to others for their ideas.  Take credit for your ideas only.

Examples of Good Case Write-ups

Students often ask, “Can you show us some good examples of one-page case write-ups?”  The answer to this question is, of course, “Yes, but, this is not necessarily the best way to simulate production of that one, unique, creative idea we are after.”  That is, instructors can show art students a Renoir or the Mona Lisa (as Professor Don Wilson says), but would that help students develop their own creative style that is new to the world?  

A workshop will be offered for students who have not had any or limited experience in case analysis or for anyone who would like to improve their case analysis skills.  This will be scheduled the first or second week of class.  An example will be given in this workshop.

Summary

1. The first paragraph is an executive summary of the overall purpose or take-away of the case.  Do not rehash the case itself and do not cite the case in footnotes.

2. Answer the discussion questions of the case.  A suggestion:  repeat the question in ital. Then present the answer in bold.

3. Be clear at the end about what alternative you are recommending to resolve the case and be prepared to defend this in class and in your formal write-up.

4. It is strongly recommended that any and all parts of the case should be researched and the results of this research should be documented in footnotes (not a “references” or “bibliography” section at the end of the case).  Finally:  One page only…I mean it.

� Note typos on p. 50, Fig. 2-5 (years should be reversed, shaded bar is 1988,not 1992), and text, top of page 50 ($100 million should be billion), and p. 51, Fig. 2-6, PPD should be PDD).





� Copyright @ 2000 by John E. Ettlie, all rights reserved.  No part of this document can be reproduced by any means, electronic or otherwise, without the written permission of the author.


� See Alan Foster’s case analysis guidelines in the class handout.


� J. Ettlie, Managing Technological Innovation, New York, Wiley, 2000. pp. 58-60.
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