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This course provides a series of strategic frameworks for managing high-technology businesses.  The emphasis throughout is on the development and application of conceptual models which clarify the interactions between competition, patterns of technological and market change, and the structure and development of internal firm capabilities. 


This is not a course in how to manage product or process development. The main focus is on the acquisition of a set of powerful analytical tools which are critical for the development of a technology strategy as an integral part of business strategy.  These tools can provide the framework for deciding which technologies to invest in, how to structure those investments and how to anticipate and respond to the behavior of competitors, suppliers, and customers.  The course should be of particular interest to those interested in managing a business for which technology is likely to play a major role, and to those interested in consulting or venture capital.


The course utilizes lectures, case analyses, simulations and independent reading.  The readings are drawn from economics, and from research in technological change and organizational theory. The case studies provide an extensive opportunity to integrate and apply these abstract tools in a practical, business policy context. The simulations use the principles of system dynamics to explore complex strategic situations that are otherwise difficult to grasp.

Grades will be determined by class participation and a group project. The group project – which may be written in groups of 2 or 3 people – consists of an indepth exploration of technology strategy in an industry of your choice, and will include a sequence of between four and five weekly two page papers due in the first half of the semester and a final paper due at the end of the semester. There is no final exam.


This is an advanced course. I draw extensively on the material presented in 15.900, Strategic Management, 15.011, Introduction to Economics, and 15.350/351, Managing Technological Innovation and Entrepreneurship. 15.900 and 15.011 are prerequisites for the course, but 15.350/351 is not. A sequence of readings and a series lectures on CD will be available for those that have not taken 15.351 (See below.) Please contact me immediately if you would like to have access to these materials over January. 


The course also makes extensive use of a system dynamics model of industry evolution developed by Professor John Sterman and myself. We suspect that those students who have taken 15.871, Introduction to System Dynamics, (or who are taking it concurrently), will find that there are powerful synergies between the two courses.


COURSE REQUIREMENTS AND EXPECTATIONS
Grading

Class attendance and participation         


50%


Weekly two pagers




20%


Final paper
 



 
30%

“Weekly” two pagers:


Papers are due on the following dates and on the following topics. Papers should be one to three pages long, excluding tables or figures, double or 1.5 spaced, 11 or 12 point font and  1 inch margins. 

Due date
Topic

February 7
Sketch the relevant S curve(s) for your industry. Is the industry likely to be subject to “natural technological limits”? Why or why not? Has it experienced “disruptions”? Is it likely to do so soon?

February 14
How have the firms in your industry captured the value that they have created historically? What has been the relative role of complementary assets and uniqueness? Does this differ across firms? Will this change in the future?

February 28
What are the principle drivers of industry evolution and market structure in your industry?

March 7
Draw the value chain for your industry. Where is most of the value captured? Why? Is the structure of the chain likely to change?

Final Paper


The final paper should illustrate the application of one or more of the frameworks developed in the class to an industry or firm of your choice. It is due May 17th . Under general Institute Policy, I may not give extensions to this deadline. It should be roughly ten to fifteen pages in length and can be completed either individually or in groups of two or three. You do not have to write your final paper with the same people (or about the same industry) with whom you wrote your “2 pagers”, but you may if you wish. My goal is to support you in writing about a topic that interests you. 

Previous titles have included:


The future of fuel cells -- What happened to GO?-- Structuring Corporate Research at Otis Elevator -- Seiko-Epson's Message Watch in the Taiwan Market -- Red Hat and Linux: The battle for a standard – Sony vs Microsoft in the video game market – The future of Nanotechnology


A brief paragraph outlining your topic and listing the people with whom you hope to work is due in class on March 30

Collaboration

Group work is not only acceptable but actively encouraged. Indeed I would strongly recommend that you form a study group with a few friends who can meet to discuss the readings before each class. My experience suggests that this will significantly increase both your enjoyment of the course and the amount that you find yourself learning.

Reading Packets & the Web

Teaching notes will be available on the course web site, while other assigned readings are available from Graphic Arts, with the exception of those cases which are noted in the syllabus as being distributed in class. When you pick up your course packet, please check to be sure that it is complete. The transparencies from each lecture, links to points of interest (e.g., company web sites) and critical course information such as due dates will also be posted on the web.

Supplementary Reading

Several of the core concepts that used to be covered in this course are now included in 15.350/15.351 “Managing Technological Innovation and Entrepreneurship”. If you have not taken either 15.350 or 15.351, and if you are otherwise unfamiliar with the following concepts:

The S curve & the determinents of industry evolution

Tools for exploring new markets: The nature of the innovator’s dilemma


Capturing value: Uniqueness & complementary assets


Core concepts in network externalities



Why responding to discontinous technological change is so difficult and what can be done


you need to bring yourself up to speed!

You can do this either by reading the list of papers that follow (several of which are in your reading packet, and all of which are available on reserve at Dewey) or by watching brief lectures on each topic. These lectures are available on a 2 CD set “Developing a Successful Technology and Product Strategy” that Sloan’s Executive Education group has graciously made available for your use. This set retails to Sloan alumni for $390, but those students who agree to complete an evaluation of the set may have a copy gratis. (Those who do not wish to complete an evaluation may purchase a copy at the alumni rate.) Please contact Toby Woll, in Executive Education, if you would like a copy.
The S curve & the determinents of industry evolution

Anita McGahan: “The evolution of industries”, Harvard Business Review, 2004.
Foster, R. (1986). "The S‑curve: A New Forecasting Tool." Chapter 4 in Innovation, The Attacker's Advantage, Summit Books, Simon and Schuster, New York (NY).  pp. 88-111.

Utterback, James “Invasion of a Stable Business by Radical Innovation,” Chapter 7 in Mastering the Dynamics of Innovation, (MA: Harvard Business School Press, 1994).


Tools for exploring new markets: The nature of the innovator’s dilemma

Moore, G. Crossing the Chasm. Rev. Ed., (NY: Harper Collins, 1999), pp 9-62. Chapter 1 “High-Tech Marketing Illusion” and Chapter 2 “High-Tech Marketing Enlightenment”


Christensen, Clayton "How can great firms fail? Insights from the hard disk industry" Chapter 1 in The Innovator's Dilemma, Harvard Business School Press, 1997, pp 3-28.

Capturing value: Uniqueness & complementary assets

Henderson, Rebecca “Making Money from Innovation” Chapter 3 from Strategy and Technology
Network externalities
Shaprio, Carl and Hal Varian, “The Art of Standards Wars,” California Management Review, Volume 41, No. 2, Winter 1999
Henderson, Rebecca: “Competing when Standards are Important’ Chapter 4 from Strategy and Technology

Brandenburger, Adam, and Barry Nalebuff, Co-opetition, Ch 1 “War and Peace” ch 2 “Co-opetition” ch 5 “added value” New York, Doubleday, 1996, pp 3-39, 110-158

Why responding to discontinous technological change is so difficult and what can be done about it

Tushman, Michael and Wendy Smith “Technological Change, Ambidextrous Organizations and Organizational Evolution.” In J. Baum (ed) Companion to Organizations, Blackwell, 2001.

Henderson, Rebecca “Going for Growth: Managing Discontinuous Innovation Chapter 7 from Strategy and Technology

Course Outline

0. Introduction: 

Strategy & Technology: Creating, capturing and delivering value
February 2
I. Understanding the Evolution of Industries

Case: Surface Logix
February 7

Case: Calloway Golf and the Big Bertha
February 9

Case: Ventures in Salt: Compass Minerals
February 14

Case: Synthes
February 16

Case: Goodyear: the Radical Tire Decision
February 22


Pause for reflection: Competing across the life cycle
February 23

II. The Disintegrating Value Chain

Case: Abgenix and the Xeno Mouse
February 28


Case: Xerox Technology Ventures: March 1995
March 2


Case: Intel Labs & the crisis in photolithography (A)
March 7

Pause for reflection: Competing across the value chain
March 9
SIP, Spring Break

III. Strategy in a Networked World

Case: Qualcomm Inc, 2004
March 28

Case: Nokia and Project Oxygen
March 30

Case: Ember Corporation
April 4

Case: HP: Carly’s Dilemma
April 6


Pause for reflection: Competing in networked worlds
April 11
IV. Strategy in Practice

Case: Corning Inc: Research Strategy in 2003
April 13

Lecture: Tools for technology strategy
April 20

Case: We've got Rhythm! Medtronic Corporation's Cardiac Pacemaker Business 
April 25

Case: Kirkham Instruments
April 27

Case: Allstate Chemical Company: The commercialization of Dynarim
May 2

Pause for reflection: The role of the analyst
May 4

V. Wrap Up

Highlights from term projects 
May 9


Conclusion
May 11
Technology Strategy

Prof. Rebecca Henderson

Spring 2005
0. Introduction: 
Class 1:Introduction: Defining “technology stategy”
February 2

Defining a strategy for Motorola The Economist, 2004
Questions for Discussion

 Is the strategy that X and X outlined for Motorola useful? Why or why not? In your view, how should one define a strategy for a technology driven company? How should such a strategy differ from a technology strategy? What should be the relationship between them? When is a technology strategy useful? What should be its role?
I. understanding the evolution of industries
Class 2: Surface Logix (HBS #N9-802-050)
February 7
Questions for Discussion

What would you recommend that Carmichael Roberts do next? 


What should be Surface Logix’s business model in the long term?

Fundamental prereadings

The S curve & the determinents of industry evolution

Anita McGahan: “The evolution of industries”, Harvard Business Review, 2004.
Foster, R. (1986). "The S‑curve: A New Forecasting Tool." Chapter 4 in Innovation, The Attacker's Advantage, Summit Books, Simon and Schuster, New York (NY).  pp. 88-111.

Utterback, James “Invasion of a Stable Business by Radical Innovation,” Chapter 7 in Mastering the Dynamics of Innovation, (MA: Harvard Business School Press, 1994).

Capturing value: Uniqueness & complementary assets

Henderson, Rebecca “Making Money from Innovation” Chapter 3 from Strategy and Technology
Class 3: Callaway Golf and the Big Bertha (MIT, Mimeo January 2005)
February 9
Questions for Discussion

How is the industry likely to evolve over the next five years? Why?


What should Ely Callaway do next?

Class 4: Case: Ventures in Salt: Compass Minerals (MIT Mimeo, January 2005)
February 14
Questions for Discussion

Why was Compass Minerals able to launch a successful IPO?


Should Compass Minerals invest in innovation?


How can Compass Minerals maintain its success?

Class 5: Synthes (HBS 9-502-008)
February 4
Questions for Discussion

Should Synthes develop “bioresorbable internal fixation devices”? If so, why and how? If not, why not?

Fundamental Pre-readings
Moore, G. Crossing the Chasm. Rev. Ed., (NY: Harper Collins, 1999), pp 9-62. Chapter 1 “High-Tech Marketing Illusion”& Chapter 2 “High-Tech Marketing Enlightenment”

     Christensen, Clayton "How can great firms fail? Insights from the hard disk industry" Chapter 1 in The Innovator's Dilemma, Harvard Business School Press, 1997, pp 3-28.

Class 6: Goodyear: the Radical Tire Decision
February 22

Questions for Discussion


Should Goodyear develop the radical tire? If so, why and how? If not, why not?
Fundamental Pre-readings
Tushman, Michael and Wendy Smith “Technological Change, Ambidextrous Organizations and Organizational Evolution.” In J. Baum (ed) Companion to Organizations, Blackwell, 2001.

Henderson, Rebecca “Going for Growth: Managing Discontinuous Innovation Chapter 7 from Strategy and Technology
Class 7: Pause for reflection: Competing across the life cycle
February 23
No required reading!

Bring your questions and/or reflections on the class so far to class.

II. The disintegrating value chain

Class 8: Case: Abgenix and the Xeno Mouse
February 28

Case: Abgenix and the Xeno Mouse. (HBS # 9-501-061) 

Questions for Discussion

How do you think Abgenix can best exploit the Xeno Mouse?

Class 9: Case: Xerox Technology Ventures March 1995 (HBS #9-295-127)
March 2
Questions for Discussion

What are the strengths and weaknesses of the structure that Xerox has developed?


Why does Xerox permit the start ups to use its brand name? Is there any risk in this decision?


Why doesn't Xerox "outsource" the management of XTV to a venture capital company?

Class 10: Intel Labs (A) Photolithography Strategy in Crisis (HBS # 9-600-032)
March 7
Questions for Discussion

What is Intel’s view of basic research? 


What are the strengths of Intel’s approach to R&D? Do you see any weaknesses?

What would you recommend that Sandy Wilson do? Of the three options outlined on page 10 of the case, which do you think makes the most sense and why?

Class 11: Pause for Reflection: Competing down the value chain
March 9
No required reading!

Bring your questions and/or reflections on the class so far to class.

III. Strategy in a Networked World
Class 12: Qualcomm Inc, 2004
March 28
Questions for Discussion

What are Qualcomm’s major challenges?


What should be Qualcomm’s strategy going forward?

Essential pre-reading:

Shaprio, Carl and Hal Varian, “The Art of Standards Wars,” California Management Review, Volume 41, No. 2, Winter 1999
Henderson, Rebecca: “Competing when Standards are Important’ Chapter 4 from Strategy and Technology

Brandenburger, Adam, and Barry Nalebuff, Co-opetition, Ch 1 “War and Peace” ch 2 “Co-opetition” ch 5 “added value” New York, Doubleday, 1996, pp 3-39, 110-158

Class 13:Nokia and Project Oxygen (Abridged) HBS 9-704-474
March 30
Questions for Discussion


How can Nokia create value in an embedded world?


How can Nokia capture value?
Class 14: Case: Ember Corp (HBS case 9-703-448)
April 4
Questions for Discussion


Should Ember integrate into chip manufacturing? Why or why not?


What are Ember’s major competitive threats going forward?


What should Ember’s strategy be?
Class 15: HP: Carly’s Dilemma
April 6
Questions for Discussion

What are HP’s major strategic dilemmas?


What should be HP’s strategy going forward?

Class 16: Pause for reflection: Competing in a Networked world
April 11
No required reading!

Bring your questions and/or reflections on the class so far to class.

IV. Technology Strategy in Practice

Class 17: Corning Inc: Research Strategy in 2003
April 13

Questions for Discussion

How would you characterize Corning’s technology strategy to date? Has it been successful?

What should Corning’s technology strategy be going forward? How much should the firm invest in R&D over the next five years? In which areas?


How would you answer the question “what is the value of research to Corning”?

Class 18: Lecture: Tools for technology strategy
April 20

"Investment Opportunities as Real Options: Getting Started on the Numbers" Timothy A. Luherman, in the Harvard Business Review, July 1, 1998.


“Nobody Ever Gets Credit for Fixing Problems that Never Happened" by Nelson Repenning and John Sterman, California Managment Review, Vol 43 No 4, Summer 2001

Wheelwright, S. and Clark, K. (1992). "Creating Project Plans to Focus Development” Harvard Business Review, March-April 1992, pp 70-82. 

Chapters 4 and 5 from Learning from the future Ed by Liam Fahey and Robert Randall.


Class 19:We've got Rhythm! Medtronic Corporation's Cardiac Pacemaker (HBS: #9-698-004)
April 25
Questions for Discussion

Why did things go so badly wrong at Medtronic?


Of all the things that Medtronic did to “fix” it’s process, what do you think was the most important? Why?

Class 20: Improving the Product Development Process at Kirkham Instruments (HBS 9-697-05)
April 27
Questions for Discussion

Why is the process at Kirkham Instruments going so badly? 


What should they have done differently?


What would you recommend that Kathleen Quinn do next?

Class 21: Case: Allstate Chemical Company: The commercialization of Dynarim 9-687-010
May 2
Questions for Discussion
Class 22: Pause for Reflection: Doing Strategy
May 4
Bill Pounds readings.
IV. Wrap Up & Conclusions
Class 23: Industry presentations
May 9

3 or 4 groups will be asked to present the results of their industry analysis

Class 24: Wrap up & Conclusions
May 11






