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SP720/ESD932 - X PRIZE Workshop: 
Grand Challenges In Energy 
Fall 2008 Syllabus

MW 2:30-4:00pm, MIT Room E51-372
Faculty and Staff:
Lead Instructor: Erika Wagner – erika@mit.edu – Office 37.331, w: 617.253.0017, m: 617.251.6714

TA: Kevin Knight – kjknight@mit.edu – m: 801.597.7739
Luis Perez Breva – lpbreva@mit.edu
Tonio Buonassisi – buonassi@mit.edu
Charlie Cooney – ccooney@mit.edu
Richard Lester – rklester@mit.edu
Fiona Murray – fmurray@mit.edu
Dava Newman – dnewman@mit.edu
Jeff Shames – jshames@mit.edu
Ken Zolot – zolot@mit.edu
Course Website:  http://stellar.mit.edu/S/course/ESD/fa08/ESD.932
Course Description:  In 2004, the Ansari X PRIZE for suborbital spaceflight captured the public's imagination and revolutionized an industry, leveraging a $10M prize purse into over $100M in innovation. Building from that success, the X PRIZE Foundation is now developing new prizes to focus innovation around "Grand Challenge" themes, including genomics, energy, healthcare, and education.

This course will examine the intersection of incentives and innovation, drawing on economic models, historic examples, and recent experience of the X PRIZE Foundation to help develop a framework for maximizing the impact of potential future Energy sector prizes.

Learning Objectives

After taking SP.720, students should be able to:

· Articulate the features of incentive prizes and contexts in which they are most effective
· Describe incentive prizes in the context of existing economic models of innovation
· Analyze effective areas for investment of limited resources
· Understand some of the technological and systems-level blockages to improvements in energy efficiency
· Develop deep knowledge of a particular issue in energy innovation through the term project experience

· Work effectively in teams

· Present their concepts clearly and concisely in both written and oral form
Course Format:  This 9-unit course will be highly action-oriented and interactive, with a team-based term project due at the end of the semester. Twice-weekly workshops include a mixture of lectures and discussions on innovation, incentive structures, and opportunities for revolution in energy innovation.  
Team Project: Groups of 3-5 students will work together to analyze an area of relevance to high-efficiency energy production, distribution, storage, or use, with the ultimate goal of developing a fully-formed X PRIZE concept to incentivize revolutionary breakthroughs in this area.
Course instructors will work together with the teams to identify local experts as team mentors/advisors.  It is anticipated that each team will meet with their advisors a minimum of two times during the course of the semester.

Grading: Class grades will be assigned on the basis of homework, project performance, and class participation, as follows:
15% participation

15% homework

40% project milestones 

30% final project

Theme/Week
Topic
Assignment Due
Incentive Prizes

Wk 1 (9/3)
Intro & History of Incentive Prizes
Longitude readings


Erika Wagner


Wk 2 (9/8)
Prize literature review
Kalil, NSF reports (see Stellar)


Fiona Murray


         (9/10)
X PRIZE Introduction
Stanford Case Study


Peter Diamandis


X PRIZE Energy Forum to follow at 4:30 (34.101)
Energy Challenges


Wk 3 (9/15)
Energy sector challenges (technical)


Tonio Buonassisi

         (9/17)
Masdar Initiative 
Historical prize summary


Fred Moavenzadeh
 


Wk 4 (9/22)
MIT Holiday


  
  (9/24)
Energy sector challenges (systems-level)
Top 6, 1-minute elevator pitches



Richard Lester

Innovation Incentives & Strategic Resource Allocation


Wk 5 (9/29)
Incentives and innovation
Innovation economics readings


Fiona Murray, Erika Wagner 

          (10/1)
Special topic: Venture capital as an incentive
Team Contracts                 


Dave Danielson, David Berry

Wk 6 (10/6)
Special topic: Root cause and impact analysis



Erika Wagner, Luis Perez-Breva

          (10/8)
Special topic: Sizing markets and prizes
Root cause diagram draft


Luis Perez-Breva, Erika Wagner


Wk 7 (10/13)
MIT Holiday
Key resources summary

  
  (10/15)
Pickens/McCain/Branson/Bloomberg critique
Policy critique


Wk 8 (10/20)
Video production tutorial 




Kevin Knight 



U.S. Department of Energy




Steve Isakowitz



          (10/22)
MID-TERM TEAM PRESENTATIONS
Full root cause diagram
X PRIZE Development


Wk 9 (10/27)
Creativity, improv, and brainstorms




Dava Newman


IDEO Brainstorm and Dinner to follow (Central Square Office, 6:15-8:30pm)


         (10/29)
Communicating innovation




Sarah Evans, X PRIZE Foundation 

Wk 10 (11/3) 
Ethics of Energy Innovation




TBD




           (11/5)
TEAM TIME


Wk 11 (11/10)
MIT Holiday


            (11/12) 
Matrix peer review “gaming session” 
Draft prize matrix


Erika Wagner


Wk 12 (11/17)
Longitude Prize



Dava Sobel, author of Longitude

           (11/19)
From student proposal to X PRIZE
Revised prize matrix


Amy Wong, X PRIZE Lead for TB Diagnostics

Wk 12 (11/24)
TEAM TIME


           (11/26)
TEAM TIME

Wk 13 (12/1)
Presentation dry runs



Erika Wagner


           (12/3)
TEAM TIME


Wk 14 (12/8)
Final Presentations 


X PRIZE Board members, course faculty, and others


          (12/10)
Debrief and course evaluations



Erika Wagner

Required Readings (available on Stellar, others will be added)
Christensen, C.M. (1997) Change in the Mechanical Excavator Industry. From: The Innovator’s Dilemma.  New York: Harper Business.
Foster, R. (1986) The S-Curve: A New Forecasting Tool. From Innovation, The Attackers Advantage.  New York: Summit Books, Simon & Schuster.
Kalil, T. (2006) Prizes for Technological Innovation. Brookings Institute Discussion Paper. http://www1.hamiltonproject.org/views/papers/200612kalil.htm
Moore, G.A. (1999) High-Tech Marketing Illusion. From Crossing the Chasm. New York: Harper Collins.
National Research Council (2007) Innovation Inducement Prizes at the National Science Foundation. Washington, D.C.: The National Academies Press.

Sobel, D. (1995) Longitude: The True Story of a Lone Genius Who Solved the Greatest Scientific Problem of His Time. New York : Walker Publishing Company.

Stanford Graduate School of Business (2006) X PRIZE Foundation: Revolution Through Competition. Case: SI-90

Suggested Readings

Christensen, C. M., Anthony, S.D., Roth E.A. (2004) Seeing What's Next: Using the Theories of Innovation to Predict Industry Change. Boston: Harvard Business School Press.
Davis, L. (2002) Should We Consider Alternative Incentives for Basic Research? Patents vs. Prizes. Paper for the Druid Summer Conference on Industrial Dynamics. Copenhagen, Denmark. 

Davis, L. (2004) How Effective Are Prizes as Incentives to Innovation? Evidence from Three 20th Century Contests. Paper for the Druid Summer Conference on Industrial Dynamics. Copenhagen, Denmark.
Horrobin, D. (1986) Glittering prizes for research support. Nature (324) p. 221.
Utterback, J.M. (1996) Mastering the Dynamics of Innovation, 2nd Edition. Boston: Harvard Business School Press.
