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INTRODUCTION

This course surveys the key issues related to the management of technology at the firm level and provides an introduction to the concepts and methods for analyzing these issues.  The course is divided into two parts.  The first part provides an overview of the nature of technology, the process of technology creation, diffusion and absorption, and competition in high-technology arenas.  The second part of the course explores in greater depth the management of innovation within the firm (organizational issues, incentives, new product and process development) and across firm boundaries (strategic alliances, networks of innovators, startups).

Assigned readings will be distributed in class.  You are not required to purchase any textbooks.

Course Website: search for MMT5002 at http://ivle.nus.edu.sg/ 

REQUIREMENTS, GRADING, AND DUE DATES

· Class Participation (20%). Students are expected to analyze the readings and case studies and contribute to class discussions.  Preparing for class should take around 2 hours per week.  Please do not come to class unprepared or you will learn very little (and be embarrassed when asked to discuss an issue).  Each week, several students will summarize the readings and initiate the class discussion (details will be discussed during week 1).

· Group Project (20%).  Students will be assigned to groups.  Each group will propose a project relevant to the topics covered in class.  The project should aim to analyze a real-world innovation, preferably drawing upon the experiences of team members and the frameworks discussed in class. It should include data and/or interviews with companies in the Asia-pacific region.  A one-page project proposal is due by the mid-term break. The final report is due in week 13 and be around 30 pages on A4 paper, double-spaced, and with font size 12 or above.

· Individual Assignment (20%): Each student must submit three short "mini papers" on topics of her choice, related to the readings or issues discussed in class.  Each mini-paper should not exceed two pages in length (font size 12 or above).  Submissions must be printed on A4 paper with 1” margins.  Note: you should not write more than one minipaper on the same topic or technology.

· Final Exam (40%).  A two-hour closed-book final exam will be held on 19 April 2001.  Students will answer one compulsory question, and select two out of three other questions.

FURTHER EXPLORATION

Further readings and references are available at:

· http://www.geocities.com/lim_kwang_hui/work/gerl2a.html
· http://www.aom.pace.edu/tim/
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	Date
	Topic and Readings
	Issues

	
I. Introduction

	Week 1

4 Jan 01
	Invention, Innovation, and Competitive Advantage
· Rosenbloom and Cusumano (1987), "Technological Pioneering and Competitive Advantage: The Birth of the VCR Industry," California Management Review.


· Schumpeter, J. (1943), Capitalism, Socialism, and Democracy, Second Edition, George Allen & Unwin, Ltd., London (GB), pp. 61-62, 81-86. Quickly skim through this article.

	What is the value of technological innovation?


What are the issues involved in managing technological innovation?


What is “creative destruction”, and why does it happen?



	
II. Patterns of Technological Change

	Week 2

11 Jan 01
	How does technology evolve?

· Utterback, James (1994), “Dominant Designs and the Survival of Firms” and “Innovation and Industrial Evolution,” Chapters 2 and 4 in Mastering the Dynamics of Innovation, Harvard Business School Press, pp. 23-55 and 79-102.


· Foster R. (1986), “The S-Curve:  A New Forecasting Tool,” Chapter 4 in Innovation:  The Attacker’s Advantage, Summit Books, Simon and Schuster:  NY, pp. 88-111. 

· Christensen (1992), “The Limits of the Technology S Curve, Part I,” in Production and Operations Management.  Quickly skim through this article.

	What determines the timing of technological revolutions? Can they be predicted?

What is a dominant design? How does it relate to the “S-curve”?

When is an S-curve analysis helpful, and how should it be used?



	Week 3

18 Jan 01
	Managing technological evolution

· Henderson and Clark, “Architectural Innovation: The Reconfiguration of Existing Product Technologies and the Failure of Established Firms,” Administrative Science Quarterly, 1990.


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


· Christensen, Clayton (1997) “How can great firms fail?  Insights from the hard disk industry,” Chapter 1 in The Innovator’s Dilemma, Harvard Business School Press, pp. 3-28.  Quickly skim through this article.
Case: Sun Microsystems (A), HBS case 9‑686‑133.

	What determines the failure or success of incumbent firms in Henderson-Clark (1990)?

What is the difference between an “S-curve” and the “Chasm”?  How are they different to manage?

What solutions are available for overcoming the problems cited by these three authors?

Discuss the case in the context of the issues raised in weeks 1-3.



	
III. Innovating and Competing in Technology-Intensive Industries

	Week 4

1 Feb 02

Note: No class on 25 Feb (Happy CNY)
	The sources of innovation

· Nelson, R. (1959), “The Simple Economics of Basic Scientific Research”, Journal of Political Economy, Vol. 67, No. 3, pp. 297-306.  Quickly skim through this article.

· Cohen and Levinthal (1990), “Absorptive Capacity:  A New Perspective on Learning and Innovation,” Administrative Science Quarterly.


· von Hippel (1998), Sources of Innovation, Chapters 1 and 2, New York, Oxford University Press. 3-27.



	What makes knowledge and information different from other economic goods?

When does fortune favor the “prepared” firm? 

What are the internal and external sources of innovation, and how should firms take advantage of them?



	Week 5

3 Feb 01

makeup on Saturday!
	Profiting from innovation 

· Teece, D., “Profiting from Technological Innovation: Implications for Integration, Collaboration, Licensing and Public Policy,” The Competitive Challenge, 1987.

Case: Monsanto Co.: The Coming of Age of Biotechnology, HBS case 9‑596-034.


	How does a firm capture the economic returns from innovation?


What is the role of complementary assets?

How should Monsanto ensure it continues to capture value from its innovations?


	Week 6

8 Feb 01
	Intellectual Property

Protecting versus sharing intellectual property

- Guest speaker

· Levin, R.C., A.K. Klevorick, R. R. Nelson and S.G. Winter (1987), “Appropriating the Returns from Industrial Research and Development”, Brookings Papers on Economic Activity, Vol. 3, pp. 783-831.


	What are the advantages and disadvantages of patents, trademarks and copyrights?

When are they effective, and how should you manage them?

What are alternative ways of appropriating returns?



	Week 7

15 Feb 01
	Standards and network externalities

· David,  “Clio and the Economics of QWERTY,” American Economic Review, 1985.


· McGahan, A., L. Vadasz, and D. Yoffie (1997), “Creating Value and Setting Standards: The Lessons of Consumer Electronics for Personal Digital Assistants”, Competing in the Age of Digital Convergence, Harvard Business School Press. pp. 227-64.


· Shapiro, C. and H. Varian (1999). The Art of Standards Wars, California Management Review, 41(2): 8-32.  Quickly skim through this article.
Case: Power Play (A): Nintendo, HBS 9-795-102.


	How do standards and network externalities affect technological competition? 

What is the difference between de-facto and de-jour standards, and their effects?

What are the tradeoffs faced by managers in such markets? 

How did Nintendo re-invent the electronic gaming business?



	19-24 Feb
	Mid Term Break
	

	
IV. Managing technology within the firm

	Week 8

1 Mar 01
	Scientists versus engineers – recruitment, motivation and culture

· Allen, T. (1997) “Distinguishing Engineers from Scientists,” Chapter 3 of Managing The Flow of Technology, pp. 35-57.


· Stern, S. “Do Scientists Pay to Be Scientists?” NBER Working Paper W7410.  Read pp 1-10, 28-31 and skim the rest.
· Bailyn, Lotte (1985), “Autonomy in the Industrial R&D Lab”, Human Resource Management, Vol. 24, No. 2, pp. 129-146.
Quickly skim through this article.

	Why is it different to manage scientists than to manage engineers?

How are these two groups different from other employees?

What are the implications for hiring scientists and engineers, and the provision of incentives within the firm?



	Week 9

8 Mar 01
	New Product Development Strategy

· Wheelwright and Clark, "Creating Project Plans to Focus Product Development," Harvard Business Review, 1992.


· Krubasik, “Customize Your Product Development”, Harvard Business Review, November 1988.

· Nichols, “Scientific Management at Merck: An Interview with CFO Judy Lewent”, Harvard Business Review, 1994.

Case: New product development at Canon: the contact sensor project, HBS Case #9-396-247, 1996.


	How should managers decide on which projects to invest in, and which to kill?

Why are product platforms important and how do they relate to Henderson-Clark? 

How does the Canon case differ from the approach described by Wheelwright and Clark?  Should they have taken a different approach?

	Week 10

15 Mar 01
	New Product Development Teams

· Roberts, E. and Fusfeld, A. (1981), “Staffing the innovative technology-based organization”, Sloan Management Review, Spring, 19-34.


· Clark, Kim B. and Steven C. Wheelwright(1992), “Organizing and Leading ‘Heavyweight’ Development Teams”, California Management Review, Vol. 34, No. 3 (Spring), pp. 9-28.


· Ancona, D. G. and D. F. Caldwell (1997), “Making Teamwork Work: Boundary Management in Product Development Teams”, Managing Strategic Innovation and Change, eds. Tushman and Anderson, New York: Oxford University Press.  Quickly skim through this article.
Case:
Fiat (A), HBS case 694041.


	How should an R&D team be organized?

· What are the tradeoffs of different organizational structures?

· What are the different roles needed in an innovative team?

· What are the advantages and disadvantages of a heavyweight team?

How should Fiat organize its product development?



	Week 11

22 Mar 01
	Managing Creativity and Learning

· Schein, E. (1996), “Three cultures of management: the key to organizational learning”, Sloan Management Review, 38(1), 9-20


· Nonaka and Takeuchi, “Theory of Organizational Knowledge Creation,” Chapter Three in The Knowledge Creating Company, OUP 1995.

· Bohn, "Measuring and Managing Technological Knowledge", Sloan Management Review, 1994. Quickly skim through this article.
Guest Speaker, or in-class creativity exercise…


	Can creativity be fostered, or is it something you just “get out of the way” of?

What is the relationship between creativity, knowledge, information and routines within the firm?



	
V. Managing Technology across boundaries

	Week 12

29 Mar 01
	Alliances, networks, relationships, location

· Chesbrough and Teece, “When is virtual virtuous? Organizing for innovation”, Harvard Business Review Jan-Feb 1996, pp. 65-74.


· Lim, K. (2000), “The Many Faces of Absorptive Capacity: Spillovers of Copper Interconnect Technology for Semiconductor Chips”, MIT Sloan Working Paper 4110. Quickly skim through this article.
· Boutellier, R., O. Gassman, and M. von Zedwitz, “Challenges of organizing international R&D” and “Trends and drivers in R&D location,”, Chapters 1 and 2 in Managing Global Innovation: Uncovering the Secrets of Future Competitiveness, Berlin: Springer.

Case: “Acer’s China R&D Decision,” HBS case 9A99M007.

	What are the issues when managing external suppliers, alliance partners, and 

How does “absorptive capacity” relate to alliances and networks?

What are the issues facing MNCs and Singapore companies in organizing international R&D?

How is Acer’s R&D same or different from American, European and Japanese firms?

How should it globalize?



	Week 13

5 Apr 01
	Entrepreneurship & Venture Capital

· Roberts, E.B. (1994), “Technological Entrepreneurship: birth, growth and success,” Chapter 12, Entrepreneurs in High Technology: Lessons from MIT and Beyond, Oxford University Press.


· Gans, Stern and Hsu (2000), “When Does Start-Up Innovation Spur the Gale of Creative Destruction?”, NBER Working Paper No. W7877. Quickly skim through this article.
Case:  ARCH Venture Partners:  November 1993, HBS case N1-295-105.

IMPT: Group Projects Due This Week!!

	When should a company commercialize a product, and when should it “sell” the idea to someone else?

What determines the success or failure of entrepreneurial high-tech firms?

What are the issues in obtaining funding for entrepreneurship, and in dealing with “angels” and Venture Capitalists?

	Week 14

12 Apr 01
	Student Presentations

· 15 minutes per group

Wrap UP: Has the Internet Changed Everything?

· Porter, Michael (2001), “Strategy and the Internet”, Harvard Business Review 1 March 2001.

	

	Week 15

19 Apr 01
	Examination 

– All The Best!
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