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Introduction

This is a course on the management of technology and innovation.  We will take on the perspective of various levels of general management (corporate, business, project) in studying the process of creating change through technological innovation and internal entrepreneurship.  We will examine what the key activities at each of the levels of management are, how they interlock, and how such complex systems of activities can be managed effectively.


A major premise of the course is that management in large, complex firms requires a continued effort at balancing concerns of coherence, continuity, and stability with concerns of creativity, renewal, and change in the firm's activities.  The capability to live with these tensions and to invent creative approaches to deal with them is an increasingly important part of the general management task.


Another major premise is that the innovative capability of large, complex firms depends on the effective utilization of the entrepreneurial energy of individual participants at lower and middle levels of the organization.  We will look at the mechanisms through which this entrepreneurial energy can be activated, developed and harnessed to achieve both greater long-term viability and effectiveness at the level of the firm, and greater professional success at the individual level.

Course Objectives:

In this course, as in many management situations, there are multiple and occasionally conflicting objectives.  These objectives include the following:


1.
To develop an awareness of the range, scope, and complexity of the phenomena, issues, and problems related to technological innovation and internal entrepreneurship.


2.
To develop an understanding of the "state of the art" of managing technological innovation and internal entrepreneurship.


3.
To develop a conceptual framework for assessing and auditing the innovative capabilities of a business organization.


4.
To develop insight concerning the skills necessary to be effective as a general manager in the innovation process.


5.
To develop insights into the conditions under which particular structural arrangements and systems are likely to facilitate the emergence and management of technological innovation and internal entrepreneurship.


6.
To offer some practice in defining and working out strategic management problems related to technological innovation and internal entrepreneurship.


7.
To develop an understanding of the role of technology in global industries.


8.
To develop an insight concerning ethical issues associated with the management of technology and innovation.

Grading Policy
Your grade will be based on the following:



Class Participation


30%



Case Briefs 



40%



Group Project



30%

Case briefs are due before each case is discussed INCLUDING THE FIRST CLASS!!! 
Class Preparation/Briefs

You should be prepared for every class.  If for some reason you are not prepared, please let me know before the start of class.  I will open every class by asking someone to summarize one of the readings, or, in the case of a case analysis, to briefly summarize the case.  In the case of a reading, you should be able to briefly outline the problem that the article addresses, describe the core points of the readings, and, most importantly, offer your analysis of the strengths and weaknesses of the reading's central argument.


Concerning cases, you should be able to identify the key issues, problems and opportunities facing the central protagonists, to articulate and evaluate alternative approaches to the problems, and to describe the course of action that you recommend and the reasons for your recommendations. Your recommendations should be feasible, and related to the firm's resources, including their cash and ability to raise money.  Case data - including financial and other quantitative - should be used wherever possible to support the way that you state an issue, and to show why your recommendation is the best one. 


You are to submit a brief outlining the key issues of the case before the beginning of the class that we are scheduled to discuss the case.  Preparation questions will be given the class before to guide your discussion.  Your answers to the preparation questions should include some of the theory explained in the articles assigned along with the case.  These briefs should be typed and not more than two pages (double spaced).  In general you can leave out a summary of the case; do not just restate information in the case.  Assume that I also have the same case and tables, figures, etc. (E.g., you can refer me to see a certain figure or table in the text without restating the information.)  Be prepared to discuss and defend your brief during the class.  On two occasions, you may take a "pass" and not turn in the written brief without your course grade being affected; however, you still should be prepared to discuss the case in class even when you take a "pass."


The grading of your class participation will be based on the quality of your contribution.  Some of the things that determine effective class participation are the following:


1.
Is the participant a good listener?


2.
Is the participant willing to interact with other class members?


3.
Are the points that are made relevant to the discussion?  Are they linked to the comments of others?


4.
Do the comments add to our understanding of the situation?


5.
Does the participant distinguish among different kinds of data (i.e., facts, opinions, beliefs, concepts, etc.)?


6.
Is there a willingness to test new ideas, or are all comments "safe" (i.e. repetition of case facts without analysis and conclusions)?

Group Project

The purpose of the group project is for you to study one aspect of the course in detail.  This is an opportunity for you to apply what you have learned to your unique interests, technical background, and/or current employer.  Thus, you should work with others with common interests.  All class members will group themselves into teams of three to four persons.  Each project should develop a specific topic related to the management of technology and innovation.  Sample topics are:


1.  National Technology Policies

2.  Competitive Advantage of Nations (Porter, 1990)- national pressures to innovate at a faster rate


3.  Technology and Ethics; Corporate Espionage


4.  Impact of the Internet on New Product Development

5. Organizational Learning/Knowledge Strategies

6. Patents

7. Computer Simulated Design


The finished products of the group project will be 1) a 15-20 page (double-spaced), plus exhibits, written report, and 2) a 30-45 minute oral presentation.  I will ask for your team project proposal at the second meeting (January 20).  The oral and written reports are graded as one submission.  If the group cannot manage its own project (e.g., one member refuses to do his/her share of the work), you should discuss the problem with me, but only after all of your other management techniques and options have failed.  Remember, this exercise is also a test of how you can work in a group and overcome hardships.

COURSE OUTLINE
SESSION 1:
January 19

Morning:  Technology Strategy

Readings:
1.  Hamel and Prahalad, "Competing for the Future" (HBR, #94403).




2.  Burgelman and Rosenbloom, “Technology Strategy: An Evolutionary Process Perspective”


Case:
Chaparral Steel: Rapid Product and Process Development (HBS Case 9-692-018, 1991).


Preparation Questions:



1.  Describe Chaparral's technology strategy.



2.  Why have they been successful at innovating?



3.  What problems may occur when they expand?

Afternoon:  Technological Evolution

Readings:
1.  Lieberman and Montgomery, “First-mover Advantages”.


Case:
EMI and the CT Scanner (A) and (B) HBS Case 383-194/195, 1983.


Preparation Questions:



1.  As of 1972 (end of case (A)), should EMI enter this business?  What are EMI's advantages for being the innovator?  What advantages do the followers have?



2.  As of 1976 (end of case (B)), how well is the company doing?  What should Dr. Powell do now?

SESSION 2:
January 20

Morning:
            Readings:
1.  Bower and Christensen, “Disruptive Technologies: Catching the Wave” (HBR, # 95103). 

2. Burgelman and Grove (1996), “Strategic Dissonance,” California Management Review, 38(2): 8-27.


Case: 
Intel Corp. – 1968-1997 (HBS Case 9-797-137, 1997)


Preparation Questions:



1.  How has the semiconductor industry evolved over time?  How do you expect this evolution to continue?



2.  What is Intel’s technology strategy? How has it changed over time?

Afternoon: Strategic Alliances and Knowledge Strategies

Readings:
1.  Doz and Hamel, “The Use of Alliances in Implementing Technology Strategies”.

2. Bierly and Chakrabarti, “Generic Knowledge Strategies in the Pharmaceutical Industry.”

3.  Zack, M.H. (1999), “Developing a Knowledge Strategy,” California Management Review, 41(3): 125-145.


Case:
Monsanto's March into Biotechnology (A) – HBS Case 9-690-009, 1993.


Preparation Questions:



1.  How is technology policy formulated at Monsanto? What are the advantages and disadvantages of that approach?



2.  What does it mean to become a "world force" in biotechnology? What capabilities will Monsanto need?



3.  What direction should Monsanto's biotechnology take; that is, what areas of opportunity should the company emphasize?



4.  How should Monsanto's biotechnology research be organized?  What are the advantages and disadvantages of organizing by functions versus by markets?

SESSION 3:
 February 2,  New Product Development

Morning:

Readings: 
1. Schilling and Hill (1998), “Managing the new product development process: Strategic imperatives.” Academy of Management Executive, 12(3): 67-81.

2. Clark and Wheelwright, “Organizing and Leading “Heavyweight” Development Teams”

3. Kessler, E., Bierly, P. & Gopalkrishan, S. (2001). “Vasa Syndrome: Lessons for Product Development and Innovation Management.” working paper.

Case:  Guidant: Cardiac Rhythm Management Business (A) – HBS Case 9-698-021



Preparation Questions:

1. How effective has CRMB management been in improving its stream of new products over the past five years?

2. Looking ahead, what roles/focus would you recommend for product development in CRMB’s business strategy?

3. What should they do about the pacemaker (Brady) developments?

Afternoon:



Readings:1. Pisano and Wheelwright, “New Logic of High-Tech R&D” (HBR, #95506).



2.  Tushman and O’Reilly, “Ambidextrous Organization.”


Case:  Team New Zealand (A) – HBS Case 9-697-040


Preparation Questions:

1. How would you evaluate Team New Zealand’s use of simulation in the design process?  What are the advantages and disadvantages?

2. Which yacht construction strategy should Team New Zealand follow? Why?

SESSION 4:
February 3

Morning:  Creativity in Organizations

Readings:
1. Woodman, R.W., Sawyer, J.E., and Griffin, R.W. (1993), Toward a Theory of Organizational Creativity,” Academy of Management Review, 18: 293-321.

2. Judge, Fryxell and Dooley (1997), “The New Task of R&D Management: Creating Goal-Directed Communities for Innovation,” California Management Review, 39(3): 72-85.


Case:
Innovation at 3M Corporation (A) – HBS Case 9-699-012



Preparation Questions:

1. What are the advantages and disadvantages of using the Lead User Research methodology?

2. What should Rita Shor recommend?

Afternoon:  National Innovation Systems


Readings: 
1.  Porter, “The Competitive Advantage of Nations” (HBR, #90211).

2.  Thurow, “Needed: A New System of Intellectual Property Rights” (HBR, # 97510).


Case: Unilever’s Butter-Beater: Innovation for Global Diversity – HBS Case 9-698-017


Preparation Questions:

1. Why hasn’t Unilever been able to implement its strategy?

2. What should Bill Bordewijk do?

SESSION 5:  February 16

Morning:  High Reliability Organizations
            Reading:
1.  Bierly and Spender, “Culture and High Reliability Organizations: The Case of the Nuclear Submarine”.

2. Starbuck and Milliken (1988), Challenger: Fine-tuning the Odds Until Something Breaks,” Journal of Management Studies, 25(4): 319-340.


Case:

Saturn Corporation in 1998 – HBS Case 9-799-021



Preparation Questions:

1. How can Saturn fulfill the second part of its mission: to transfer knowledge, technology, and experience throughout GM?

2. How urgent is GM’s need for Saturnization?

3. What is the rationale at GM for Saturn’s mid-size car program and for the Delta platform?

Afternoon: 
Group presentations/discussion of special topics.

Readings:

1.  Hamel and Prahalad, "Competing for the Future" (HBR, #94403).

2.  Burgelman and Rosenbloom (1997), “Technology Strategy: An Evolutionary Process Perspective. ” In M.L. Tushman and P. Anderson (Eds.), Managing Strategic Innovation and Change, New York: Oxford, pp. 273-286.

3.  Lieberman, M.B. and Montgomery D.B. (1988), “First-mover Advantages,” Strategic Management Journal, 9, 41-58..

4.  Pisano and Wheelwright, “New Logic of High-Tech R&D” (HBR, #95506).

5.  Bower and Christensen, “Disruptive Technologies: Catching the Wave” (HBR, # 95103). 

6. Tushman and O’Reilly, “Ambidextrous Organization.” California Management Review, 38(4), Summer 1996.

7. Doz and Hamel (1997), “The Use of Alliances in Implementing Technology Strategies”. In M.L. Tushman and P. Anderson (Eds.), Managing Strategic Innovation and Change, New York: Oxford, pp. 556-580.

8. Bierly, P.E. and Chakrabarti, A. (1996), “Generic Knowledge Strategies in the Pharmaceutical Industry.” Strategic Management Journal, 17(Winter Special Issue): 123-135.

9. Bierly, P.E. and Spender, J.C. (1995) “Culture and High Reliability Organizations: The Case of the Nuclear Submarine” Journal of Management 21(4): 639-656.

10.  Porter, “The Competitive Advantage of Nations” (HBR, #90211).

11.  Thurow, “Needed: A New System of Intellectual Property Rights” (HBR, # 97510).

12. Schilling and Hill (1998), “Managing the new product development process: Strategic imperatives.” Academy of Management Executive, 12(3): 67-81.

13. Zack, M.H. (1999), “Developing a Knowledge Strategy,” California Management Review, 41(3): 125-145.

14. Woodman, R.W., Sawyer, J.E., and Griffin, R.W. (1993), Toward a Theory of Organizational Creativity,” Academy of Management Review, 18: 293-321.

15. Judge, Fryxell and Dooley (1997), “The New Task of R&D Management: Creating Goal-Directed Communities for Innovation,” California Management Review, 39(3): 72-85.

16. Starbuck and Milliken (1988), Challenger: Fine-tuning the Odds Until Something Breaks,” Journal of Management Studies, 25(4): 319-340.

17. Burgelman and Grove (1996), “Strategic Dissonance,” California Management Review, 38(2): 8-27.

18. Clark and Wheelwright (1992), “Organizing and Leading “Heavyweight” Development Teams, ” California Manbagerment Review, 34(3).

19. Kessler, E., Bierly, P. & Gopalkrishan, S. (2001). “Vasa Syndrome: Lessons for Product Development and Innovation Management.” Academy of Management Executive, forthcoming.

Cases:

1.
Chaparral Steel: Rapid Product and Process Development HBS Case 9-692-018

2.
EMI and the CT Scanner (A) and (B) HBS Case 383-194/195

3. 
Intel Corp. – 1968-1997  HBS Case 9-797-137

4.
Monsanto's March into Biotechnology (A) – HBS Case 9-690-009

5.
Team New Zealand (A) – HBS Case 9-697-040

6. Unilever’s Butter-Beater: Innovation for Global Diversity – HBS Case 9-698-017

7. Guidant: Cardiac Rhythm Management Business (A) – HBS Case 9-698-021

8. Innovation at 3M Corporation (A) – HBS Case 9-699-012

9. Saturn Corporation in 1998 – HBS Case 9-799-021

