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Introduction

Innovation is fundamental to a modern economy.  For the private producer, innovation is one of the most effective ways of creating a transient monopoly, and hence monopoly rents.  Unfortunately the firm that innovates often isn’t the one which captures those rents.  For the government regulator, innovation is a key to both economic growth and the low-cost reduction of societal risk (e.g. from pollution).  Therefore, increased societal capacity for innovation benefits both individuals and the society at large.  Notwithstanding, making innovation happen can be extraordinarily difficult for all the players concerned.

This subject aims to help students develop a deeper understanding of the requirements of innovation management in a time of increasing competition, both regionally and internationally.  Particular areas of emphasis will be the relationships between innovation, science and the market, the places where innovation takes place (in large firms, start-ups and inter-organizational networks), issues associated with innovation management within the firm and between firms, issues associated with innovation management within different classes of institutional environments, and the role of public policy in the facilitation of innovation. 

Objectives.

This course has two broad aims:

· To give managers an appreciation of why innovation management is so difficult.

· To give managers a set of tools that will help them to both recognize the innovation situation they are in, and manage that situation.

On completion of the subject, students should have:

· developed an appreciation of emerging innovation management issues, and the relationship between scientific inventions, innovation, and the market.

· an understanding of different types of innovation, the manifold barriers to them, and the way the barriers vary with innovation type.

· an understanding of issues related to innovation in turbulent versus placid institutional, market, and technical environments.

· an appreciation of the key organizational characteristics for effective innovation management.

· Appreciate special problems associated with innovation in entrepreneurial environments and networks of small firms.

Schedule and readings.

Classes will meet on Wednesdays from 5:30 until 9:00, with a 30-minute dinner break.

Because of the fall in the value of the Australian dollar, I’ve eliminated the textbook.  All readings are in the reading pack, available from the general office.

Prescribed book:  You should read the following book from cover to cover and do what it says.  It is the basis for a contract among us all about class preparation:  Mauffette-Leenders, L. A., Erskine, J. A., Leenders, M. R., & Richard Ivey School of Business. 1997. Learning with cases. London, Ontario: Richard Ivey School of Business, University of Western Ontario.

Supplementary textbook: Afuah, A. 1998. Innovation management : Strategies, implementation and profits. New York: Oxford University Press.  (Call # 658.4/06) Covers a lot of the material in the course, but (a) it is relatively expensive, and (b) I don’t like the way Allan has organized and interpreted the literature.  Notwithstanding, it is quite a good book, and you will often find it a very useful supporting reference.   Note that there are significant areas where the way issues are framed in class will contradict the way things are framed in the book.  
You may also wish to look at:  Ettlie, J. E. 2000. Managing technological innovation. New York ; Chichester: Wiley.  (Call # 338.064068)

Supplementary Readings: Throughout this syllabus you will find supplementary readings.  In general these discuss topics which we barely touch on in class.  Unless otherwise noted, you are not expected to read them. 

Assessment.

To complete this class successfully, you will need to:

Complete an individual assignment (up to 2,000 words)
(15%)

Complete a Group (or individual) Project (up to 5,000 words)
(30%)

Contribute to class learning
(15%)

Sit a two-hour final examination
(40%)

In order to pass the subject, you must pass the examination.

Individual Assignment: Evaluation of a venture

Early in the semester, you will be given a document describing the technology associated with a new innovative venture.  (The document will be an extract from a business plan or a private-placement memorandum).  Assume you are a venture capitalist trying to decide whether or not to invest in this company.   What are your major concerns with this investment opportunity? 

If you want “numbers” to help your analysis, you should simply make them up (with due consideration of whether or not they are sensible).  

You may do the research for this assignment in groups.  The final write-up must be individual however.  

Word limit: 2000 words.  (Please put a word count on the front cover of your assignment).  Double spaced.  12 point font.  Decent margins, please.

Due: 5:30 p.m. at the General Office.

Assignment:  Prelude to a business or innovation plan

You are required, individually, or in a syndicate group, to produce a research document on which you would build a business plan for a venture intended to commercialise an innovation.  The venture may be an entrepreneurial start-up, a new venture for an existing organization, or a proposal for a new venture within an existing inter-firm network.  The document should present an analysis of the important issues associated with commercialisation of that innovation.

You are not required to produce an actual plan.  The scope of your assignment, and the questions you will need to address, will be determined by the state of commercialisation of the project at hand.  Projects that are further along will need different issues addressed to projects that are just beyond the invention stage.  Notwithstanding, most plans will draw heavily from the following questions:

· What is the innovation (rather than the invention)?

· Is it worth commercialising, or pursuing at least to the next stage?  Why?

· If so, which three or four key issues need to be resolved in order to commercialise it (or at least go to the next stage)?

· How do we propose to resolve those three or four issues?

· What are the three or four issues which people might think are important, but aren’t, and why aren’t they?

For an overview of the sorts of issues that are important, you should consult: 

Sahlman, William A. 1997 “How to write a great business plan.” Harvard Business Review 75 (4): 98-108.  (in the reading pack)

For more detail, you should consult books such as:

Timmons, Jeffry A.  Planning and financing the new venture. Acton MA, Brickhouse Publishing. 1990 (on reserve in the library) 

Roberts, Edward B. Entrepreneurs in high technology. New York and Oxford: Oxford University Press, 1991.  (also on reserve)  

You may either pursue your own project or get one from the lecturer.  

Students are required to indicate, to the lecturer, in writing, the nature of the proposed venture in the form of a project brief submitted by e-mail or in class.  The final assignment is due at 5:30 p.m. in the general office.

Contributions to class learning.

· I am interested in the quality of your participation, much more than in the quantity.  That is why the assessment is as a “contribution to class learning”.

· Class contribution is not measured in the first two weeks.

· I will allocate marks as follows for each 90-minute session then normalise them at the end of the term to give a mean of 11 (73% of 15).

· Positive and negative contributions may be added to cancel each other out.  Negative contributions may be allocated multiple times.

Leads the class off the track in a manner that shows that you are unprepared for the class.  
-5

Excessive contributions which shut out other students’ participation, distract the class, repeatedly take the group on tangents, etc.
-2

Absent from class
0

Attending class unprepared (e.g. without the “individual” case preparation form filled out in front of you (for case classes)).
0

Attending class with the “individual” form filled out, but without a set of supplementary notes from a group discussion (for classes after the break only).
1

Attending class prepared
2

Interested in participating, but not called to speak.
3

Participates actively in ongoing class discussion (e.g. answers straightforward questions)
4

Makes useful contributions when called upon.
5

Makes useful contributions voluntarily.
6

Makes a contribution that moves the discussion forward in a significant way. 
9

Course overview

Date
Class
Topic
Topic

15 May 2001
1, 2
Introduction  (Ulcers)
Predictable diffusion processes
Product platforms and disruptive technical change  

22 May 2001
3, 4
Sense-making as strategy
Endogenous preferences and technical change  (Grameen Bank)
Dominant designs (VCR)

29 May 2001
5, 6
Technology forecasting (1)  (HTSC)
Technology cycles and innovation frameworks for integrated products

5 June 2001
7, 8
Technology cycles and innovation frameworks for modular products
Capturing rents and matching innovations to capabilities

(AMSKAN)

12 June 2001
9, 10
Managing intellectual property (Elastomedic)
National systems of innovation.

Introduction to the lead user method 

18 June 2001

Individual Assignment Due


19 June 2001
11, 12
Managing creativity
Lead-User method

Product development in turbulent environments – Hyper-competition.

19 June 2001

Project brief due


26 June 2001
13, 14
Managing barriers
Implementation

3 July 2001
15, 16
Absorptive capacity, core competencies, organizational learning and knowledge management:
Managing a start-up (CPS)

10 July 2001
17, 18
Managing stakeholders and building capacity (V. Capital)
Managing stakeholders and building capacity (2) (Bluegum)

17 July 2001
19, 20
Managing for growth (APPLE)
Building competency through product innovation (NEC)

24 July 2001
21, 22
Building competency through modularisation  (Automatix)
Building competency through alliances (Pioneer)

27 July 2001

Final report due


31 July 2001
23, 24
Building competency in networks (Nypro)
Summary lecture

6 Aug 2001
25, 26
Syndicate presentations
Syndicate presentations.

Module 1: Introduction
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Why study innovation?


Course overview

Case:

· O’Reilly, Brian.  Why doctors aren’t curing ulcers.  Fortune, June 9 1997. Pp. 100-112 (6 pages).  

Preparation questions: 

· Was Barry Marshall effective?

· Who innovates in the case?  Why? 

· What should the innovator do now?

· How should Glaxo have responded?  When?

Supplementary readings (in the reading pack):

Smith, Amanda (6 November 1998) “The Summer Game” The Sports Factor; Radio National Transcripts.  (Interview with Martin Flanagan about Tom Wills and the origins of Australian Rules Football.)  Published at: http://abc.net.au/rn/talks/8.30/sportsf/sstories/sf981106.htm.

Supplementary readings (on reserve in the library):

Romer, Paul. “Economic growth.” In Fortune Encyclopedia of Economics, ed. David R Henderson. 183-189. New York: Warner communications, 1993.

Ashford, N. A. 1993. Understanding technological responses of industrial firms to environmental problems: Implications for government policy. In Environmental strategies for industry:  International perspectives on research needs and policy implications, J. Schot &K. Fischer. (eds.) 277-310. Washington D.C.: Island Press. 

Morison, E. 1997 (1966). Gunfire at sea:  A case study of innovation. In Managing strategic innovation and change, M. L. Tushman &P. Anderson. (ed.) 129-140. Oxford and New York: Oxford University Press. 

Supplementary readings (on the website):

Stone, R.F., Sagar, A. D., & Ashford, N. A. 1992. Recycling the Plastic Package. Technology Review; Cambridge, 95 (5): 48-57.

Module 2: Evaluating ideas
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Diffusion in predictable environments


In this class, we’ll introduce the idea of market diffusion, and will treat it as if it involves the steady diffusion of a product up a deterministic “S” curve.  We will also talk about product platforms as a device for managing that diffusion process, and the idea of disruptive technological change.

Readings:

Rogers, Everett M. Diffusion of innovations. 4th ed., New York: Free Press, 1994.  Chapter 7:  Innovatoveness and adopter categories.  (pp. 252-280)
Christensen, C. M. 1997. The innovator's dilemma : when new technologies cause great firms to fail. The management of innovation and change series., Boston, Mass.: Harvard Business School Press.  Introduction. Pp ix- xxiv

Supplementary readings (on reserve in the library):

Christensen, C. M. 1997. The innovator's dilemma : when new technologies cause great firms to fail. The management of innovation and change series., Boston, Mass.: Harvard Business School Press.  Introduction.

Meyer, M. H. & Lehnerd, A. P. 1997. The power of product platforms : building value and cost leadership. New York: Free Press.

Robertson, D. & Ulrich, K. 1998. Planning for product platforms. Sloan Management Review; Cambridge, 39 (4): . 19-31 ,13 pages.

Meyer, M. H. & Seliger, R. 1998. Product platforms in software development. Sloan Management Review; Cambridge, 40 (1): . 61-74 ,14 pages.
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Diffusion in unpredictable environments

Endogenous preference formation and market expansion

Endogenous technical change

Sensemaking as strategy

Readings

Weick, K. 1987. Substitutes for stategy. In The  competitive challenge:  Strategies for industrial innovation and renewal, D. Teece. (ed.) Cambridge MA: Ballinger. 

Case

Hossain, I. 1998. An experiment in sustainable development:  The Grameen bank of Bangladesh. Journal of third world studies, 15 (1): 39-55.

Assignment

· How big is the market for the bank’s services?  (at the time of start-up, now).  

· What determines the size of the market?

· Why is the bank so successful?

· What should the bank do next?

· Does the bank represent a threat to the big international banks?  If you were the CEO of Citibank, how would you respond to Grameen?

· Why is this innovation important?

· What has the reading got to do with the case?

Supplementary readings (on reserve in the library):

MacDuffie, J.-P. 1995. Human resource bundles and manufacturing performance:  Organizational logic and flexible production systems in the world auto industry. Industrial and labor relations review, 48 : 197-221.
4.

Diffusion and dominant designs


Under what circumstances do diffusion processes lead to the locking in of “dominant” designs?

Reading

Gould, S. J. 1988. The panda's thumb of technology. In Readings in the management of Innovation, M. L. Tushman &W. L. Moore. (ed.) 37-44. Harper Business. 

Case

Cusumano, M. A., Mylonadis, Y., & Rosenbloom, R. S. 1992. Strategic maneuvering and mass-market dynamics: The triumph of VHS over Beta. Business History Review; Boston, 66 (1): 51-94

Assignment

· Did Sony do right or wrong?

· What tensions did Sony have to manage?

· What should they do for their next product family?

Supplementary readings (on reserve in the library (or the web)):

Rosenbloom, Richard S and Michael A Cusamano. “Technological pioneering and competitive advantage:  The birth of the VCR industry.” In Readings in the management of innovation, ed. Michael L Tushman and William L Moore. 3-22. 2nd ed., Cambridge MA: Ballinger, 1988.

Tushman, M. L. & P. Anderson. 1986. Technological Discontinuities and Organizational Environments. Administrative Science Quarterly, 31 : 439 - 465.
http://www.nipper.com/innovations/dvd.asp   RCA Innovations: .Digital Video Disk  

5

Technology forecasting

Typologies of uncertainty


In this class, we’ll apply the technology forecasting techniques to the problem of superconductivity.  We’ll go through the various forecasting techniques and discuss the assumptions the various techniques make about the nature of uncertainty.  Yes, I know it’s complicated, but it isn’t that hard if you read carefully!

Reading

Cebon, P. & Hauptman, O. 2001. High technology entrepreneurship and management of technological innovation. In Management for engineers, D. Samson. (ed.) 570-607. (3rd ed.). Vol. Frenchs Forest, N.S.W.: Prentice Hall.   Read pp.576-578, 587-591, skim the rest.

Twiss, B.C. “Technological forecasting for decision making.” In Managing technological innovation, ed. B.C. Twiss. 206-234. Reprinted in Burgelman and Maidique, Strategic management of technology and innovation, 1988, Homewood Ill, Irwin.  pp. 58-81 ed., Vol. New York: Longman, 1980.

Case

Note on high-temperature superconductivity  (HBR # 9-691-017).  
Skim also Ceramic processing systems case for context (See under class 16).

Assignment

You are an executive in the NMR-Spectroscope start-up (or a supplier like Ceramics Processing Systems).  High temperature superconducting magnets may revolutionize your business, but then again they may not.  Even if they do, it isn’t clear when they will do so.  It could break your company if you enter the market too early or too late.  (If you think this is an arcane problem, consider the problem firms currently face in deciding when to invest heavily in electronic commerce.)

· Try to make the best predictions and forecasts about high-temperature super conductivity on the basis of the note’s data and the tools and techniques Twiss presents in the readings.

· Choose the most relevant parameters for forecasting, considering the strategic imperatives of a company such as Ceramics Processing Systems.  

· What information would you present to a venture capitalist you would like to invest in this business?

· How else might innovation managers use the techniques outlined in the readings?

Supplementary readings (on reserve in the library):

The following reading covers essentially the same material as the Twiss article.  Some students like Martin’s version better.  The book also has material relevant to other classes in it.

Martin, Michael J.C. Managing innovation and entrepreneurship in technology-based firms. New York: John Wiley and Sons, 1994.  Appendix 4.1.  pp 101-136

Foster, Richard N. “Timing technological transitions.” In Readings in the management of innovation, ed. Michael L Tushman and William L Moore. 215-228. 2nd ed., Vol. Cambridge MA: Ballinger, 1988.

Tabrizi, B. & Walleigh, R. 1997. Defining next-generation products: An inside look. Harvard Business Review; Boston, 75 (6): . 116-124,119 pages.
Weick, K. E. 1995. Sensemaking in organizations. Thousand Oaks CA: Sage.

We used to look at some case studies of how executives dealt with the HTSC case by examining the Hauptman and Pope article.  But there is no longer space in the syllabus.  My notes, if read in conjunction, make it much easier to understand the article.

Hauptman, Oscar & Pope, S. L. 1992. The process of applied technology forecasting: A study of executive analysis, anticipation, and planning. Technology forecasting and social change, 42 : 193-211.
Cebon, Peter B.  Notes on Osheroff & MacKenzie’s approaches to superconductivity. (3. pp)
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Technology cycles and frameworks for innovation  – Integrated products

In this class and the next, we attempt to bring together all the material that has come before to develop some typologies of innovation.  

Readings:

Abernathy, William and Kim Clark. “Innovation:  Mapping the winds of creative destruction.” In Readings in the management of innovation, ed. Michael L Tushman and Moore William. Cambridge MA: Harper Business, 1988.  55-78

Anderson, Philip C and Michael L Tushman. “Managing through cycles of technological change.” In Managing strategic innovation and change, ed. Michael L. Tushman and Philip C Anderson. 45-52. Oxford and New York: Oxford University Press, 1997.

Tushman, M. L., Anderson, P. C., & O'Reilly, C. 1997. Technology cycles, innovation streams, and ambidextrous organizations:  Organizational renewal through innovation streams and strategic change. In Managing strategic innovation and change:  A collection of readings, M. L. Tushman &P. C. Anderson. (ed.) 3-23. New York: Oxford University Press. 
7

Technology cycles and frameworks for innovation  – Modular products

Reading:

Cebon, P. & Hauptman, O. 2001. High technology entrepreneurship and management of technological innovation. In Management for engineers, D. Samson. (ed.) 570-607. (3rd ed.). Vol. Frenchs Forest, N.S.W.: Prentice Hall.   Read pp.581-584.

Baldwin, C. Y. & Clark, K. B. 1997. Managing in an age of modularity. Harvard business review, 75 (5): .84-93.

Cebon, P. B., Hauptman, O., & Shekhar, C. “Technology modularization and the embodiment of knowledge: Implications for innovation strategy.” Melbourne Business School working paper 2000/4: 2000.

Supplementary readings  (in the reading pack):

Henderson, Rebecca and Kim B Clark. “Architectural innovation: The reconfiguration of existing product technologies and the failure of established firms.” Administrative Science Quarterly 35 (1990): 9-31. You don’t need to read the empirical part of the Henderson and Clark paper.  Just make sure that you understand the core arguments and  the core findings.

Supplementary readings (on reserve in the library):

If you have trouble with the social cognition material in Henderson and Clark, you might want to consult an OB textbook, or a book like Sims, Henry P and Peter Lorenzi. The new leadership paradigm:  Social cognition and learning in organizations. Newbury Park: Sage, 1992. 
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Capturing rents

Selecting technologies and markets

Readings:

Teece, D. E. 1988. Profiting from technological innovation:  Implications for integration, collaboration, licensing, and public policy. In Readings in the management of Innovation, M. L. Tushman &W. L. Moore. (eds.) 621-646. Harper Business.  If you find the tail end of this article to be really boring, read it (the tail end) when you have a real case to deal with, so you can apply it.

Roberts, E. B. & Berry, C. A. 1985. Entering new businesses: Selecting strategies for success. Sloan Management Review, (Spring): 3-17.  (Reprinted in Tushman and Anderson, 1997 pp.541-555).  Their central message is that it is difficult to innovate to a large extent on both technical and market dimensions simultaneously.  They suggest ways you should change the way you do it, depending on the level of novelty on the two dimensions.
Case:

Amskan (A)

Chris Thomas, former CEO and current board member of Amskan will present to you a proposal for a funding infusion to his company.  You, as a group of venture capitalists, must decide whether or not to fund him, and if not, why not.

Study Questions:

· How does AMSKAN create wealth?

· If you were AMTECH, and you had $60,000,000.00, what would you do with it?  Why?  (No cheating!)

9
Managing intellectual property

Guest lecture by Dr Jack Steele -- CSIRO.

Readings:

“Patents” Mimeo (2 pp.) 

“Trademarks” Mimeo (2 pp.)

Supplementary readings (on reserve in the library):

Thurow, L. C. 1997. Needed:  A new system of intellectual property rights. Harvard Business Review, (Sept-Oct): 95-103.
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Policy for innovation

Introduction to the “Lead User” method

We’ll spend an hour talking about innovation for policy and policy for innovation and half an hour introducing the Lead User method. 

Between tonight’s class and next week’s class, you will be required to design a lead-user study for a business with which you are familiar and present your study to the rest of the group.

Class preparation exercise

 “Sex, Cars, and Greenhouse Debate” ends with the following statement:

“I don’t have time to talk about the sorts of policies needed to foster these changes in technology and preferences.  But, as you may have guessed, they rarely look like carbon taxes, emissions standards, subsidies for public transport or funds for more research.  Hormone replacement therapy? -- Now there’s a possibility.”

Come to class armed with two public-policy proposals aimed at reducing fuel use for transportation in your home country.  

· One proposal should be directed at increasing the number of viable fuel-efficient options people have available (e.g. fostering the design of fuel-efficient vehicles, increasing the number of public transport options etc.). 

· The other proposal should be directed at making people use less fuel for transportation.  (e.g. making fuel-efficient cars more attractive, making people want to use public transport).

You will need to draw on material from most of the semester so far to develop an intelligent proposal.  If you want to propose “carbon taxes, emissions standards, subsidies for public transport or funds for more research” you must justify them in terms of their ability to induce innovation.

Be prepared to give a brief presentation of your solutions (0-2 mins and 0-1 transparencies per solution).

You are encouraged to prepare in pairs or small groups.

Readings

Cebon, P. B. 2000. Sex, cars and greenhouse debate. Ockham's Razor, ABC Radio National and Radio Australia.,  First broadcast 21 May 2000.  Transcript published at http://www.abc.net.au/rn/science/ockham/stories/s129692.htm, 

Bradsher, Keith.  “Daimler to offer monster SUV”, New York Times, Feb. 21, 2001

“The future of SUVs” http://poseur.4x4.org/futuresuv.html   (It’s well worth looking at the whole site on the web.)

von Hippel, E. 1988. The sources of innovation. New York: Oxford University Press.  Chapter 1.  pp. 3-10

Herstatt, C. & Von Hippel, E. 1992. Developing new product concepts via the lead user method: A case study in a "low tech" field. Journal of product innovation management, 9 : 213-221.

Supplementary readings (on reserve in the library):

Urban, G. L. & von Hippel, E. 1988. Lead user analysis for the development of new industrial products. Management Science, 34 (5): 569-582.

von Hippel, E., Churchill, J., & Sonnack, M. 1998. Breakthrough products and services with lead user research. Cambridge MA: Lead User Concepts inc.

von Hippel, E., Thomke, S., & Sonnack, M. 1999. Creating breakthroughs at 3M. Harvard Business Review, 77 (5): . 47-57, 9 pages.

Leonard, D. & Rayport, J. F. 1997. Spark innovation through empathic design. Harvard Business Review; Boston, 75 (6): . 102-108+ ,111 pages.  This piece can be seen as a contrast to the “lead user” method.

Module 3.  Generating ideas
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Managing creativity

Readings:

Hargadon, A. & Sutton, R. I. 2000. Building an innovation factory. Harvard Business Review; Boston, 78 (3): . 157-166 ,10 pages.

Ekvall, G. 1991. The organizational culture of idea-management: A creative climate for the management of ideas. In Managing innovation, J. Henry & D. Walker. (ed.) 73-79. London: Sage. 

Prather, C. W. & Gundry, L. K. 1995. Blueprints for innovation: How creative processes can make you and your company more competitive. New York: American Management Association.

De Bono, E. 1995. Serious creativity. Journal for quality and participation, (September): 12-18.

Supplementary readings (on reserve in the library):

California management review, 40 (1) 1997.  (Special issue on creativity)

Leonard, D. & Straus, S. 1997. Putting your company's whole brain to work. Harvard Business Review; Boston, 75 (4): 110-113+ 

Amabile, T. M. 1998. How to kill creativity. Harvard Business Review; Boston, 76 (5): . 76-87 ,12 pages.

Ancona, D. G., Kochan, T. A., Scully, M., Van Maanen, J., & Westney, D. E. 1996. Outward bound:  Linking teams to their organizations. In Managing for the future:  Organizational behavior and processes, D. G. Ancona, T. A. Kochan, M. Scully, J. Van Maanen, & D. E. Westney. (ed.) 6-4 - 6-7. Cincinatti OH: South-West Publishing Company. 

Cummings, A. & Oldham, G. 1997. Enhancing creativity: Managing work contexts for the high potential employee. California management review, 40 (1): 22-38.
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Lead User method
Product development in turbulent and hyper-competitive environments 
We’ll spend about half this class presenting and critiqueing each others’ lead-user plans.  Then we’ll spend half talking about hypercompetition and managing in turbulent environments.

Class preparation

Design a lead-user study you are prepared to try to sell to your boss (or your former boss).  Think through as much of it as you can, and come prepared to present your work and the problems you have come up against. We’ll spend 45 mins discussing the presentations and suggesting ways to improve them.  Do them individually or in groups, as you wish.

Readings

Eisenhardt, Kathleen M and Behnam N Tabrizi. “Accelerated adaptive processes: Product innovation in the global computer industry.” Administrative science quarterly, 40 (1 1995): 84-110.  Read pages 84-94 and 104-108 only.

Brown, S. L. & Eisenhardt, K. M. 1998. Competing on the edge : strategy as structured chaos. Boston, Mass.: Harvard Business School Press.  Pp. 3-24, 243-247
Supplementary reading (on reserve in the library)

Brown, S. L. & Eisenhardt, K. M. 1997. The art of continuous change: Linking complexity theory and time-based evolution in relentlessly shifting organizations. Administrative science quarterly, 42 (1): 1-34.

Quinn, James Brian. “Innovation and competitive strategy: Managed chaos.” In Readings in the management of innovation, ed. Michael L Tushman and William L Moore. 123-137. 2nd ed., Vol. Cambridge MA: Ballinger, 1988.

Lynn, Gary S, Joseph G Morone, and Albert S Paulson. “Marketing and discontinuous innovation: The probe and learn process.” In Managing strategic innovation and change, ed. Michael L. Tushman and Philip Anderson. 353-375. Oxford and New York: Oxford University Press, 1997.

McGrath, R. G. 1997. A real options logic for initiating technology positioning investments. Academy of Management Review, 22 (4): 974-996.

Eisenhardt, K. M. & Brown, S. L. 1998. Time pacing: Competing in markets that won't stand still. Harvard Business Review; Boston, 76 (2): . 59-69 ,11 pages.

Iansiti, M. & MacCormack, A. 1997. Developing products on internet time. Harvard Business Review, (Sept-Oct): 108-117.
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Managing barriers

How barriers to innovation vary with types of technical change and types of uncertainty

What to do to manage barriers


Readings 

Tyre, M. J. & Orlikowski, W. J. 1993. Exploiting opportunities for technological improvement in organizations. Sloan Management Review, 35 (1): 13-26.

Dougherty, Deborah and Trudy Heller. “The illegitimacy of product innovation in established firms.” Organization Science 5 (2 1994): 200-218

Leonard-Barton, D. 1995. Core rigidities. In Wellsprings of knowledge : building and sustaining the sources of innovation, 29-56. Boston, Mass.: Harvard Business School Press. 

Supplementary readings (on reserve in the library):

Dougherty, Deborah. “Interpretive barriers to successful product innovation in large firms.” Organization Science 3 (1992): 179-202. .  (available in the library)
14

Implementation

Readings

Pfeffer, J. & Sutton, R. I. 1999. Knowing "what" to do is not enough: Turning knowledge into action. California Management Review; Berkeley, 42 (1): . 83-108 

Schein, E. H. 1992. The role of the CEO in the management of change: The case of information technology. In Transforming organizations, T. A. Kochan & M. Useem. (ed.) 80-95. New York: Oxford university press.

Module 4.  Building organizations for innovation
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Framing:  Absorptive capacity, core competencies and organisation for innovation

For today’s class, it’s very important to read “actively”. Otherwise, you’ll read for hours and absorb nothing!!   

Readings

Dougherty, D. 1996. Organizing for innovation. In Handbook of organization studies, S. R. Clegg, C. Hardy, & W. R. Nord. (ed.) 424-439. Thousand Oaks CA: Sage. 

Levinthal, D.A.  1992 Wisdom from Wharton: R&D as investment in learning.  Chief Executive.  Nov/Dec.  Issue 81. 63-64. Read this piece before reading the next one (Cohen and Levinthal).  It should make the longer one much easier to understand.
Cohen, W. M. & Levinthal, D. A. 1990. Absorptive Capacity: A New Perspective On Learning And Innovation. Administrative Science Quarterly, 35 (1): 128-143.  (Reprinted in Burgelman et al. 1997, pp 541-558)  Read up to “methods”, and then skim extremely quickly.
Prahalad, C. K. “The role of core competencies in the corporation.” In Managing strategic innovation and change, ed. Michael L. Tushman and Philip C Anderson. 172-182. Oxford and New York: Oxford University Press, 1997.

Supplementary readings (on reserve in the library)

O'Reilly, C. I. & Tushman, M. L. 1997. Using culture for strategic advantage:  Promoting innovation through social control. In Managing strategic innovation and change, M. L. Tushman & P. Anderson. (ed.) 200-216. New York: Oxford University Press. 
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Managing a start-up

Reading

Case. 

“Ceramics processing systems corporation.” Harvard Case 9-691-028, 1990/92.

The case describes the problems facing Clay Christensen, co-founder and CEO of a small start-up company in the ceramics industry.  Founded to capitalize on materials research done at MIT, CPS employs several outstanding young scientists whose experience is largely in university research labs.  Christensen must decide how to solve several pressing problems in their first R&D project, and address how to organize and direct the R&D process.

Assignment

· What are the problems facing the substrate project, and where do they come from?

· What is CPS’s strategy? How does it relate to CPS’s capabilities?  What do you think of it?  What do managers need to do to enact it?  

· What should Christensen do about West’s proposal?

Supplementary readings (on reserve in the library):

Burgelman, R. A. & Sayles, L. R. 1986. Inside corporate innovation : strategy, structure, and managerial skills. 1st Free Press paperback ed., New York London: Free Press ; Collier-Macmillan. Chapter 2 asks whether exploratory research can be planned.  Chapter 3 contains an interesting discussion on the difference between technology-push and demand-pull, and how that manifests itself in corporate problem solving.
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Managing stakeholders and building capacity


Guest speaker: Paul Zuber (Venture Capitalist and Entrepreneur)

Readings

Roberts, Edward B. Entrepreneurs in high technology. New York and Oxford: Oxford University Press, 1991.  Chapters 5 and 7

Assignment

· Consider the role of financial resources according to Roberts.  How does the risk-return balance determine the source of money available to high-tech entrepreneurs at the various phases of the enterprise?

· Conceptually, what is the “commodity” that a venture capitalist is buying when investing in a high-tech start-up?  How would you price “it”?

· What are the benefits and costs of going public from the point of view of a high-tech entrepreneur?  Other shareholders?  Venture capitalists?  Employees?  Managers?  Directors?

· Think about the questions you want to ask Paul. He’s a venture capitalist with experience in the US and in Australia.  In the second session he’ll tell you about his relationship with Bluegum, from deciding it is possible to do manufacturing in Australia, through the purchase of the IBM factory in Wangaratta and the Alcatel factory in Sydney, then sale to Solectron, and finally exit.  

19

Managing for growth


Readings 

Maidique, M. A. & Zirger, B. J. 1985. The New Product Learning Cycle. Research Policy; Amsterdam, 14 (6): 299-313.  (Reprinted in Burgelman et al. 1997 pp. 698-711)

Case

“Apple Computer (A).” Stanford Case S-BP-229A, 

“Apple Computer (B).” Stanford Case S-BP-229B (To be handed out in class)

Assignment

1. What went wrong with the Apple 3 development program? Why?

2. What should Apple have done differently in terms of product development and market development strategies?

3. What should they do now?

Supplementary readings (on reserve in the library):

Riggs, H. E. 1983. Communication between engineering and production: A critical factor. In Managing high technology companies , Van Nostrand Reinhold. (Reprinted in Burgelman et al. 1997 pp. 691-698) This extremely uninteresting piece (yes it is a snore) gives good practical advice for avoiding the sorts of problems that they faced at Apple.  

20

Building competency through product innovation

Reading

Nonaka, I. 1988. Toward Middle-Up-Down Management: Accelerating Information Creation. Sloan Management Review; Cambridge, 29 (3):  9-18 .

Nonaka, I. 1990. Redundant, Overlapping Organization: A Japanese Approach to. California Management Review; Berkeley, 32 (3):  27-38.

Supplementary reading (on reserve in the library)
Cusumano, M. A. 1997. How Microsoft makes large teams work like small teams. Sloan Management Review, (Fall): 9-20.
Kanter, R. M., Kao, J. J., & Wiersema, F. D. 1997. Innovation : breakthrough thinking at 3M, DuPont, GE, Pfizer, and Rubbermaid. 1st ed., Business Masters series., New York: HarperBusiness.   3-41.  This piece contains about forty pages of “best practices” for innovation management.  I took it from the main reading list to the supplementary list because students didn’t like it.  If you are the sort of student who likes lists of ideas about how to go about doing things, then this is a piece for you. 

Case:

NEC   (Harvard case # 9-693-095) 1993

Assignment Questions:

1. Analyze NEC's approach to the development of products based on advanced technologies.  What are its critical elements?

2. What are the advantages of NEC's approach?  What are the drawbacks?

3. There are three basic options for future projects to be performed by NEC's packaging engineering group.  The first two focus on the requirement of developing a new traditional vector supercomputer by 1993 and a new mainframe by 1995.  The third deals with the development of new parallel computer concepts.  These efforts would precede a formally approved parallel computer project which would probably begin around the middle of 1992.  The options focus on the bipolar packaging group which currently consists of 36 engineers.  The CMOS packaging group is already stretched to its limit in developing packaging systems for laptops, personal computers, and workstations over the next three to four years.

(1)
Extension of the SX-3 module.  The combination of polyimide and ceramics that had rendered the SX-2 and SX-3 successful could once again be stretched to provide the performance necessary for the 1993 traditional vector supercomputer and the 1995 mainframe.  The project would not be easy, since the SX-3 design is already close to several material limitations.  The entire bipolar packaging group would essentially have to be dedicated to the effort to be certain they would finish in less than three years, as required.  This would probably be the last supercomputer generation based on this module concept.

(2)
Glass ceramic module.  This option involves introducing the glass ceramic technology that had been considered as the third option in the SX-2 project.  Glass ceramics have thermal and electrical characteristics superior to those of the materials used in the SX-2 and SX-3 projects.  Scientists envision large performance improvements that would suffice for at least two generations of future vector supercomputers. (IBM recently introduced a mainframe module based on glass ceramics that exhibited impressive performance characteristics.) This project would be an "all-out" technical effort involving more resources than the first option, including at least the entire bipolar packaging group plus ten scientists from the R&D laboratory (the total number of scientists with expertise in high performance packaging.) Meeting the tight time schedule for the introduction of the 1993 vector supercomputer would be a concern, but could probably be done.

(3)
Feasibility study of parallel computer module.  This option involves the systematic evaluation of parallel computer packaging concepts.  At this point in time, because there is no dominant design in the industry, there are several ways that parallel computer concepts could develop.  However, NEC's senior management has implied that the parallel computer will be manufactured in the same facility in Fuchu City as the vector machines.  Additionally, the results of the software and integrated circuit studies performed so far imply that future parallel computers will probably be based on CMOS microprocessors.  The challenge for the packaging group is to find a way to package between 100 and 1,000,000 of these microprocessors close to each other.  There are many ways that exploratory projects could be implemented.  First, the packaging engineering group could devote engineers to discussing and building models of processor concepts.  The necessary resources would depend on the number of technical approaches to be considered, involving about six engineers for each approach.  Second, NEC could initiate studies with outside suppliers.  This would be a bit expensive, and the packaging group would have to make a strong case for it to senior management.  Third, the group could simply wait a year or two, since a full scale parallel computer project has not yet been approved.  If approved, the project would not begin until 1992.

As Watari, which of the above options would you choose?  Why?

21 Building competencies through modularization

Case

Automatix, Inc (C): Modular design and supply chain strategy.  IMD Case GM 899 (April 2000)

Preparation questions

· What competitive pressures and market requirements does Automatix face in developing new products?

·  In what ways does Automatix’ new product creation process differ from its previous product creation process?

· In what ways does Automatix’ new product creation process change its ability to identify, use, and improve its organizational knowledge and capabilities? 

Reading -- Please do the reading AFTER the class

Sanchez, Ron 2000 “Modular Architectures, Knowledge Assets, and Organizational Learning: New Management Processes for Product Creation” International Journal of Technology Management.  19, 6, 610-629
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Building competency through alliances

Reading

Gene research, the mapping of life and the global economy.  Harvard Business School Case 9-599-016 (December 1999)

This is a long reading, and is not strictly necessary.  Allocate 90 minutes for it.  If, after 30 minutes, you find you aren’t interested, then stop.  I was gob-smacked and had no difficulty wanting to read the whole thing.

Case

Pioneer Hi-Bred International: Partnering in the ‘90s.  Harvard Business School Case 9-596-029 (November 1995)

Assignment

· What problem does Chuck Johnston face at the end of the case?

· What questions does he need to answer in order to resolve that problem?

· What are your answers to those questions?

· Have any stakeholders been left out of the case?

Supplementary reading (on reserve in the library)

Doz, Y. & Hamel, G. 1997. The use of alliances in implementing technology strategies. In Managing strategic innovation and change:  A collection of readings, M. L. Tushman & P. Anderson. (ed.) 556-580. New York: Oxford.   This is quite an interesting piece, and was on the syllabus until students complained about too much reading.  It’s well worth a look.  Their central argument is quite simple, namely that companies go into collaborative ventures either to buy competencies or to learn from their partners.  Furthermore, some companies go into single ventures, while others develop competencies in venture formation, and do most of their work through networks of alliances.  This gives them four types of alliances.  For each type of alliance, they give some really interesting case material, and a discussion of some of the managerial issues particular to that type of alliance arrangement.

Iansiti, M. & West, J. 1997. Technology integration: Turning great research into great products. Harvard Business Review, (May-June): 69-79.
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Managing in alliances

The central message of today’s class is quite simple.  When structuring the relationship between two companies, you have the choice between building a trust-based relationship or using a standard (often an industry standard on the technology) to define the interface.  But, if you want to add-value through the relationship, you still need trust.  With modular innovations, where your venture partner is likely to be dealing with your competitors, this can be very difficult to achieve.

Reading

Besen, S. M. & Farrell, J. 1994. Choosing how to compete: Strategies and tactics in standardization. Journal of economic perspectives, 8 (2): 117-131.

Dodgson, M. 1993. Learning, trust, and technological collaboration. Human Relations; New York, 46 (1): 77,19 pages.

Case

Molding the impossible: The NYPRO/Vistakon Disposable contact lens project (Harvard case 9-694-062)

Assignment

1. Using your skills in regression analysis, what hypotheses can you develop from the data in Exhibit 8 about the nature of the problem Nypro and Vistakon are face half way through the case?   How do they resolve it?

2. Whose job should it be to guide the selection of customers in a manufacturing company like Nypro?

3. What has the Vistakon project done for Nypro?  If you were Gordon Langton, which of the capabilities Jones’ team is developing would you consider to be the most strategically valuable?  How would you transfer this capability to other parts of the Nypro organization?

4. What could Dennis Jones do to create a more productive working relationship with the Vistakon team?

Optional supplementary reading: Brocka, B. & Brocka, M. S. 1992. Design of experiments. In Quality management:  Implementing the best ideas of the masters, (ed.) 289-293. Homewood Ill: Irwin.  These are just a few pages on the Taguchi method of experimental design.  Read them if you are interested and/or have no idea what they are talking about in the case.

Supplementary reading (on reserve in the library)

Shapiro, C. & Varian, H. R. The art of standards wars. California management review, 41 (2): 8-32.  This piece would probably be in the syllabus if a chapter from their book weren’t on Joshua Gans’ syllabus.

Module 5.  Winding down

24
Summary lecture

25, 26
Syndicate presentations




Lecturer:  Dr Peter Cebon
Room 130 MBS
9349 8130
9349 8133 (fax) (please minimize fax use)
p.cebon@mbs.unimelb.edu.au
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