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Overview 
	This course will enhance and develop the students’ knowledge in the management of emerging technologies, how they evolve, how to identify them and the effects of international, political, social, economic, and cultural factors on them. We will address why the management of emerging technologies are a “different game” from more mature technologies.  This course will be a critical element in the students’ ability to better manage the “process of technology-based innovation.” We will discuss the management challenges posed by emerging technologies at the point where scientific research reveals a technological possibility and goes all the way to the commercialization of the technology into lead markets.  We address how to understand, assess, evaluate, and invest in and the organizational challenges in managing emerging technologies.  Also discussed are the accuracy of past technology forecasts, how to improve them, future customer trends, and forecasting methodologies including scenario planning/construction.  A broad overview of emerging technologies will be evaluated through analysis of potentially industry transforming emerging technologies, student company examples, case studies, guest speakers and emerging technology videos. A Saturday Workshop/Seminar will bring together external experts involved in managing emerging technologies (EMTM Program only).  The course ends with a final case project integrating all the elements of the course into an emerging technology assessment and forecast strategy.   

Prerequisites: None


Relationship of Course to Rest of Curriculum

	The Emerging Technology course is part of a three 3-course sequence encompassing Strategic Issues in the management of technology which is one of six broad subject areas comprising the MSM  program. These subject areas include:

· Strategic Issues

· Global Business Management

· Functional Business Management

·  People Management

· Innovation Process and New Product/Business Development

· Integrated Business Simulation
These distinct knowledge areas are linked together by common educational threads resulting in a comprehensive integrated program. The Emerging Technology  course is integral to the better understanding the process of Innovation (Innovation thread) which prepares managers to significantly improve their firm’s introduction of profitable, new, high-technology products and services to the market. 


Learning Goals

	After successfully completing this course, the student will be able to:

· Understand from an intellectual and practical view how emerging technologies evolve, how to identify, assess and forecast them.  

· Perform a market assessment and organizational models for managing emerging technologies. 

· Analyze technology forecasts from the past  along with customer trends for the future so that the student will be able to benefit from previous mistakes and understand the important technologies of the future.

· Develop skills, methodologies and critical thinking to enable students to screen. Monitor and select emerging technologies using techniques including monitoring strategies, obtaining expert opinion, trend extrapolation and scenario construction.   

· Communicate with business management using appropriate concepts, tools and technologies




Pedagogy

	Formal lectures will deal with concepts, principles, theories and techniques to impart knowledge and increase understanding of the various topics. The lectures will be augmented by case assignments selected to emphasize the topics covered in the lectures and make the knowledge relevant to the students’ experience enabling them to utilize the course material to develop and complete elements of the final project. The last case (Term Project) integrates the work of all the preceding lectures. 


Required Text(s)
	 1.“Wharton on Emerging Technologies.” George S. Day, Paul J.H. Schoemaker, Robert E. Gunther. John & Wiley Sons, March 2000

2.
 “The Innovator’s Dilemma: When New Technologies Cause Great Firms to Fail.” Clayton M. Christensen. HBS Press, 1997 

3.
 “Only the Paranoid Survive.” Andrew S. Grove. Currency Doubleday, 1996


Required Readings ( see Schedule attached)
	1. Wall Street Journal, February 6, 1967, pg. 1 and 13 “Electronic Wizardry Will Transform Life in Tomorrow’s Homes”.

2. Wall Street Journal, December 29, 1966, pg. 1 and 13, “Airline will Top 4,000 MPH is Expected before End of Century.

3. Wall Street Journal, December 13, 1967, pg. 1 and 23,  “Meeting World’s Need for Food Will Require a Big Jump in Output.”

4. Wall Street Journal, December 20, 1967, pg. 1 and 19, “Computers Will Bring Problems Along with their many benefits”

5. Hamel, G. and Prahalad, C. K., “Competing for the Future”, Harvard Business Review, July - August 1994, pp. 122-128.

6. Bower, J. L. and Christensen, C. M., “Disruptive Technologies: Catching the Wave”, HBR, Jan.-Feb.1995, pp 43-53.

7. Thomke, S, Enlightened Experimentation, HBR

8. 
8. Du Pont Kevlar HBS Case study
9 .Napster Case. HBS Case study

10. Kodak , HBS Case Study

11. G. Day, P. Schoemaker, Scanning the Periphery, HBR, Reprint # R0511\

12. Christensen, Bohmer &  Kenagy, Will Disruptive Innovations Cure Healthcare? Reprint R00501

13. Rita Gunther McGrath , Ian C. MacMillan, 1995,  Discovery Driven Planning, HBR, 1995, Reprint # 95406




Assignments

	The course will emphasize class discussion and analysis of readings and cases. 
CASE ASSIGNMENTS

The assignments for the course consist of both individual case assignments and team-based case assignments that examine specific components of strategy discussed in class. 

FINAL TEAM PROJECT

The final team based case assignment represents 35% of the grade and involves development of a comprehensive Five-Year Technology Strategy for a technology-based company/SBU chosen by each team at the beginning of the course.   The team’s assignment is to recommend a strategy to gain a sustainable competitive advantage in the firm’s industry.

This final case project is a chance for you to pull together the different elements of the course into one document. This assignment will integrate much of what you have already completed in previous weeks. The strategy should be clear, concise, flow logically, and hopefully introduce some new ideas and thinking that will improve the competitiveness of your company or SBU. 
Case I - Historical Perspective (Team)


Objective: To evaluate from a historical perspective an unsuccessful emerging technology.


Case I: Investigate one of the following emerging technologies below that have been unsuccessful or have languished over a long period. Use reference materials in the literature such as the New York Times, Business Week, Industrial periodicals, etc. As part of this case document the actual technology forecasts of the past. Explain why the technology forecasts were inaccurate. Determine the key factors and make recommendations on what should have been done.

Unsuccessful technology choices: (examples only- others discussed in class)

     1. RCA’s Videodisk Player

2. Polaroid’s instant developing moving film...

3. Picturephone.

4. Beta Video

5. Federal Express “Zap Mail”

6. RJR Smokeless Cigarettes

7. Dupont’s CorFam – leather substitute 

8. GM Wankel Rotary Engine

9. Boeing Connexion

Case 2.  – Dupont Kevlar Aramid Industrial Fiber Case – INDIVIDUAL
Case Questions:

· Summarize the key highlights/events of the case and answer the following questions:

1. Why do you think the executives at Dupont are targeting the tire cord market with this massive investment?

2. Given what we have learned in class to date about managing emerging technologies, what did Dupont do wrong relative to managing this technology and finding a market? Use course content, readings, etc. to answer this question.

3. What would you have done differently? Be specific and include   specific action plans or steps describing what you would do if you were in charge.    

4. Describe any similarities/analogies to events in your company or companies that you know about or have researched.

Case 3. – Napster and MP3- Redefining the Music Industry 

Summary- The case captures the dramatic changes in the music industry as a result of disruptive technological and business innovations that have transformed how music is acquired, and how value is created and distributed. The also addresses the legal issues around the protection of intellectual capital in this rapidly changing environment can make or break a business. A rich case with considerable depth and substance. 

Objective: 
1. Understand the forces  at play in the transformation of the music industry as a result of a disruptive technology that had a dramatic impact on the entire music industry

2. Examine the strategic alternatives for each of the players as they relate to cooperation, competition and alliances

3. Discuss the legal context of the alternatives with a focus on intellectual property.

Case Questions:

1. What is Napster’s business model?

2. How have Napster and MP3 changed the music industry?

3. Who are winners and losers in the industry transformation? Explain why.

4. From the perspective of the stakeholder who stands to lose, is there anything you can do? 

5. How will the industry change over the next 5 years?

6. As viewed from the perspective of the record company, retailer, manufacturer, Napster, what strategy will you pursue, and how?

Deliverables:

· A three to four page written report with the answers to each of the questions above. List the question then your answer.  Depth of answers and insight are key here. Do not write one line answers.  The answers to these questions are not intuitive but based on our course learning’s. 

Case 4. – Only the Paranoid Survive – INDIVIDUAL

Objective:  This case is intended to help you analyze potential disruption in your company and or industry.  

Evaluate the relevance of Andy Grove’s concepts to your company.

1. State your company’s name, division and the industry you work in.

2. Summarize the key product and services sold by your company

3. Describe  the one key/critical  emerging or disruptive technology facing your company, this should be described in terms of Grove’s “10x  change”  concept  

4. Explain in simple terms the advantages and disadvantages of the disruptive technology or business process compared to the current more conventional technology or business process. Make assumptions as necessary.

5. What should your company do to manage this change?

Prepare a PowerPoint presentation (with Notes page detailed)  only with your answers to the above 5 questions. No written report is necessary.  I will ask for volunteers to present their case to the class. 

Case 6. -  Kodak  -  Digital Camera Business  –  

For each question list the question and your answer below.  Please limit your reply to three or four pages.

1. Evaluate Kodak’s strategy in traditional photography. Why has the company been so successful throughout the history of the industry?

2. Compare traditional photography to digital imaging. What are the main structural differences? Will digital imaging totally replace traditional imaging? How have the value creation and vale appropriation changed in digital photography relative to traditional photography?

3. Evaluate Kodak’s response to Sony’s introduction of the Mavica in 1981. Was it appropriate?

4. How would you assess Fisher’s attempt to transform Kodak? Did it fail?

5. What is Kodak’s current position in the digital imaging? Would Kodak’s position be different had the company adopted a different digital imaging strategy in the 1980’s and 1990’s? 

Case 7. - Final Team Project - Emerging Technology Analysis & Strategy


Objective:  To perform a forecast and analysis of an emerging technology. Instructions to follow. Detailed case outline and objectives reviewed in class mid semester
CLASS PARTICIPATION

Class participation is an important component of this class. Your questions, comments, insights, and overall contribution in class will be evaluated, and a maximum of 10 points will be given towards your final grade. 




The assignments and their weights are as shown below: 
	Assignment
	Title
	Type
	Percentage

	Case 1
	Historical Perspective
	Team
	10%

	Case 2
	Dupont Kevlar
	Individual
	10%

	Case 3
	Napster and The Music Industry
	Individual
	10%

	Case 4
	Grove Case
	Individual
	10%

	Case 5
	Kodak – Digital Photography
	Individual
	10%

	Case 6
	Final Project
	Team
	25%

	Mid-Term Quiz
	Individual
	10%

	Class Participation
	Individual
	15%

	Total
	100%


Ethical Conduct

	The following statement is printed in the Stevens Graduate Catalog and applies to all students taking Stevens courses, on and off campus.

“Cheating during in-class tests or take-home examinations or homework is, of course, illegal and immoral.  A Graduate Academic Evaluation Board exists to investigate academic improprieties, conduct hearings, and determine any necessary actions.  The term ‘academic impropriety’ is meant to include, but is not limited to, cheating on homework, during in-class or take home examinations and plagiarism.“

Consequences of academic impropriety are severe, ranging from receiving an “F” in a course, to a warning from the Dean of the Graduate School, which becomes a part of the permanent student record, to expulsion.

Reference:  
The Graduate Student Handbook, Academic Year 2003-2004 Stevens

Institute of Technology, page 10.

Consistent with the above statements, all homework exercises, tests and exams that are designated as individual assignments MUST contain the following signed statement before they can be accepted for grading. ____________________________________________________________________ 

I pledge on my honor that I have not given or received any unauthorized assistance on this assignment/examination. I further pledge that I have not copied any material from a book, article, the Internet or any other source except where I have expressly cited the source.

Signature ________________



Date: _____________

Please note that assignments in this class may be submitted to www.turnitin.com, a web-based anti-plagiarism system, for an evaluation of their originality. 


Course Schedule 
	Wk. #
	Class Date
	Lecture & Assignments
	Reading Assignments

	1
	
	Module I - Introduction
	( Course overview and The Process of Innovation Management

	2
	
	Module II – Management Challenges of Emerging Technologies
	( Read Module II Course Notes

( Wharton – Preface and Ch. 1

	3
	
	Module III – Incumbent & Emerging Technologies
	( Read Module III Course Notes

( Wharton – Ch. 2

( Read Christensen, The Innovator’s Dilemma– Intro and Ch. 1

	4
	
	Module III – Incumbent & Emerging Technologies - Continued
	( Finish Module III Course Notes

( Read Case: “Managing the Process of Innovation”, MHU

( Read: “Will Disruptive Innovations Cure Healthcare?”, HBR OnPoint Article

	5
	
	Module IV – Assessing Emerging Technologies

Case #1 Due: Historical Perspective – Team Presentation
	( Read Module IV Course Notes

( Wharton – Ch. 3

( Read Christensen, The Innovator’s Dilemma– Ch. 2

	6
	
	Module V – Identification & Monitoring Emerging Technologies
	( Read Module V Course Notes

( Wharton – Ch. 4

	7
	
	Module V – Identification & Monitoring Emerging Technologies – Continued

Case #2 Due: DuPont Kevlar – Individual Case
	( Finish Module V Course Notes

( Read: “Discovery-Drive Planning”, HBR Article

	8
	
	Module VI – Scanning the Periphery
Mid term quiz

	( Read Module VI Course Notes

( Read: “Scanning the Periphery”, HBR Article

( Read: “Growth Imperative”, HBS Press Chapter, The Innovator’s Solution, Christensen

	9
	
	Module VII – Scenario Planning in Disruptive Technologies


	( Read Module VII Course Notes

( Wharton – Ch. 10

( Read: “How Can We Beat Our Most Powerful Competitors?”, HBS Press Chapter, The Innovator’s Solution, Christensen

	10
	
	Module VII – Scenario Planning in Disruptive Technologies – Continued

Case #3 Due: Napster and MP3: Redefining the Music Industry – Individual Case

	( Finish Module VII Course Notes

	11
	
	Module VIII – Managing Real Options 
	( Read Module VIII Course Notes

( Wharton – Ch. 12

	12
	
	Case #4 Due: Grove Book, Only the Paranoid Survive – Individual Case


	( Read Christensen, The Innovator’s Dilemma– Ch. 5, 6, 7

( Finish Reading Grove book: Only the Paranoid Survive

	13
	
	Guest Speaker

Case #5 Due: Kodak and the Digital Revolution - Individual Case
	

	14
	
	Final Project Due Teams Present
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