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THE UNIVERSITY OF MICHIGAN

ENGR 521– CleanTech Entrepreneurship
COURSE NUMBER: ENGR 521
Instructors:
Peter Adriaens, Ph.D., P.E.

Fall  2008 

Phone: (734) 763-8032

TTh 4:30 – 6:00 PM

E-mail: adriaens@umich.edu
1121 LBM (until Oct. 20th; then R1230 Bus)



Tim Faley, Ph.D., M.B.A.

 

Phone: (734) 615-4425



E-mail: faley@umich.edu
Overview

Governments around the world have committed over $512bn of the global economic stimulus outlined so far to green projects, with 22% to be spent in 2009.  The US ‘green economic stimulus plan’ ($117.2 bn or 12% of total) is focused on catalyzing private efforts to build a clean energy future through development of plug-in hybrid cars, renewable energy technology, investment in energy efficiency, and a cap-and-trade program to reduce greenhouse gas emissions. China, with its commitment to the circular economy ($218 bn. or 33.4%), is rapidly becoming the largest marketplace in green technologies, has made a commitment to leapfrog a generation of automotive technology to lead the green car revolution, and has an official target of installed solar capacity of 20 GW by 2020. This has accelerated interest of investors in entrepreneurial startups in the CleanTech space, and has resulted in a green technology market rebound of 36% in Q209. With 2008 global investment of $8.4 bn. ($5.9 bn in US; Q209 $ 1.4 bn.), 3,000+ venture-backed CleanTech companies operate globally; many more are funded through alternative funding sources.

The entrepreneurs’ challenge is to respond to market distortions, identify early whether the venture is positioned such that it has the potential for maximum value creation, and present an attractive value proposition for investors.  The majority of companies grow by way of mergers and acquisitions driven by valuations based on product innovation and differentiation.  

Course Model:  In CleanTech Entrepreneurship, we will teach you strategic and financial tools that allow you to assess technology-based business ventures during the first half of the term.  After Fall break, engineering students will work with MBA students enrolled in the CleanTech Venture Assessment course to apply these tools to startup companies in the CleanTech space.  The teams will work with real companies, take apart their business model and product positioning, rigorously assess the company’s strategy, and reposition their products for competitive differentiation.

The class format is unlike a typical engineering problem solving class, is highly interactive and multi-disciplinary, and is centered around a real life project/company.  You should expect to encounter:  Content-specific presentations; Full-class application discussions based on case studies:  both written cases and guest-speaker provided presentations/experiences; A team-based project focused on applying and integrating strategic, finance, and marketing tools to assess and reposition startup companies.

The perspective provided in this course will be valuable for students that are both looking to form or join startup companies as well as for those that are looking to create corporate value via industrial research.  Students will learn to develop business strategies along the value chain of this nascent growth opportunity.  They will be provided strategy, financial and marketing tools to screen cleantech ideas/ventures and formulate a testable business hypothesis (revenue capturing model).

ENG 521 CleanTech Entrepreneurship

Course Materials

This course will use a book, the CleanTech Revolution (Pernick and Wilder, 2007), in addition to a select number of engaging and informative readings as well as business cases.  Additional materials can be accessed via CTools.   The cases and relevant papers can be purchased from Harvard Business OnLine at http://cb.hbsp.harvard.edu/cb/access/4463868.
Course Websites 

Course materials will be posted on CTools (http://ctools.umich.edu), or will be available from Dr. Adriaens’ website (http://www-personal.umich.edu/~adriaens)
GRADING STRUCTURE 

The grading will be based on the following metrics:

Homeworks (or in class assignments):  10%

Class participation (particularly being prepared for and participating in case discussions): 20%

Midterm, interim and final project report: 40%

Project presentation(s): 30%

Peter Adriaens, Ph.D., P.E.

Dr. Adriaens is a professor in Civil and Environmental Engineering - Program of Environmental and Water Resources Engineering, and professor of entrepreneurship in the Ross School of Business.  He currently is appointed in the Zell-Lurie Institute for Entrepreneurial Studies in the Ross School of Business to focus on educational and research program development.  His research on ‘flask-to-field’ multidisciplinary technology development projects and consulting experience emphasizes industrial sustainability issues, including site remediation pollution prevention, and corporate value creation along the water-energy nexus.  He has a company, Global CleanTech LLC, and serves as CleanTech Advisor to the Wolverine Venture Fund and Frankel Fund.

Tim Faley, Ph.D., MBA 

Dr. Faley is the managing director of the Zell Lurie Institute for Entrepreneurial Studies Adjunct Professor of Entrepreneurship.  He was formerly the director of technology transfer for UM’s College of Engineering.  Prior to his arrival at UM, he spent 15 years with the Dow Chemical Company, his last assignments being in technology licensing and corporate venturing.

SYLLABUS

Tue 9/8

 Course Introduction:  CleanTech in ‘09


CleanTech Scope and Status

Course objectives and metrics

Comments from Accio Energy http://www.hydrowindpower.com/), past company participating in the CleanTech Entrepreneurship course and recipient of venture investment by the Frankel Commercialization Fund.

Readings:

Pernick and Wilder, pp. 1-29.

Adriaens, P.  2009. Leading innovations:  CleanTech.  To be published in: Encyclopedia of Sustainability, V2: The Business of Sustainability (Birkshire Publishing)

Financial Times: Introduction: Rewards in view for alternatives (August 17, 2009)
Th 9/10

 The Value Creation Paradigm: Start with The End-Goal in Mind


Topics:

Entrepreneurship Overview

New Business Creation Overview

Corporate Entrepreneurship:  Comparison with the startup environment

Readings: 

Faley, Timothy L., “The Process of Business Creation,” Inc. Magazine (on-line), August 23, 2005.  http://www.inc.com/resources/startup/articles/20050801/process.html
Faley, Timothy L., “Is your Business Idea Feasible?,” Inc. Magazine (on-line), October 4, 2005.   http://www.inc.com/resources/startup/articles/20051001/analysis.html
Faley, Timothy L. & Kirsch, P.S., “Creating Your Business Plan,” Inc. Magazine (on-line), November 3, 2005.  http://www.inc.com/resources/startup/articles/20051101/bplans.html
Faley, Timothy L., “Growing Your New Venture,” Inc. Magazine (on-line), February 21, 2006.  http://www.inc.com/resources/startup/articles/20060201/venture.html
Faley, Timothy L., & Porter, T.S., “Making Your Exit,” Inc. Magazine (on-line), March 15, 2005. http://www.inc.com/resources/startup/articles/20060301/tfaley.html
T 9/15

  Formulating a New Business: Overview

Topics:

· The Innovation New Business Design Process

· Opportunity Identification

· Exploring technological needs/opportunities

· Exploring customer needs/opportunities

· Framing the Business Proposition

· Business Hypothesis 

· Business Models

· The funding landscape for early stage technology development


Readings:

Faley, T.L. (2009), Business Design Process Overview 

Cooper, Alan. The Inmates Are Running the Asylum: Why High Tech Products Drive Us Crazy and How to Restore the Sanity (Sams, 1999):
Th 9/17

The Value Chain: 1.  Defining Your Industry Boundary.


Value chain vs. supply chain

Connecting industry segments

Readings:

The Electric Car: The Major Players (SM175-PDF-ENG)
T 9/22

The Value Chain: 2.  Who is Capturing Value and Why?


Assessing value capture using Hoovers and Google Finance

Interpreting value capture – Porter’s 5 Forces

Current solutions and ‘pains’

Example: Fortune Minerals, Inc./In class example

Th 9/24

 Intellectual Property and the Equity Investor



Guest Lecturer: Jon E. Shackleford, Dickinson Wright PLLC

Readings:
Hart, Myra & Zaharoff, Howard. “The Protection of Intellectual Property in the United States.” HBS #9-897-049 (2000).

T 9/29

 Strategy: 1. Competitive Differentiation-Business Principles

Topics:

· Introduction to corporate strategy

· Core competencies

· Discipline of market leaders

· Porter’s five forces

· Entrepreneurial Business Strategies

· Positioning your company

· Leveraging your intellectual property

Readings:

Porter, Michael.  “What is Strategy?”  HBR reprint 96608 (1996).

Global Climate Change and BP, HBR Case 9-708-026

Th 10/01

Strategy: 2.  CleanTech Innovation- Internal R&D vs. Acquisition/JV



Topics:

Business assessment framework: Intellectual assets, competitive differentiation and growth.  Corporate strategy, SEC disclosures and the value of climate/water risk mitigation.

Readings:

Levitt, Theodore. “Marketing Myopia.” HBR Reprint R040L (1960).

Global Climate Change and BP Amoco, HBR Case 9-700-106

T 10/06

Strategy: 3.  Entrepreneurial CleanTech Strategy



Topics:

Entrepreneur’s Perspective:  Value creation in the face of the tensions, trade-offs and adaptation challenges involved in designing a clean technology venture in a changing regulatory, funding and competitive context.

Investor’s Perspective:  Where in the value chain should they invest?

Readings:

StormFisher (A): Power with Purpose (Case # 908M92-PDF-ENG)

Khosla Ventures: Investing in Ethanol (Case # E229-PDF-ENG)
Th 10/06

Corporate Finance


Topics:

· Elements of Financial Statements

· Cash Flow

· Ratio Analysis

· Valuation

Readings:

BP and the Consolidation of the Oil Industry--1998-2002 (HBS 9-702-012)

Th 10/09

Entrepreneurial Finance:  1. Fundamentals


Topics:

Sources of capital

Company valuation

Capitalization tables

Exit strategies

Readings:

Zider, Bob. “How Venture Capital Works” Harvard Business Review (Nov. – Dec. 1998); pp. 131-139 (Reprint #98611).

Financial Times: Cash Flood aid Parched Ventures (August 22/23, 2009)

T 10/13

Entrepreneurial Finance:  2.  Application



Topics:

Overview of the value-creation perspective

Valuation, capitalization tables

Application of CleanTech Example
Readings:

Faley, T.L.  2009.  Entrepreneurial Finance, An Entrepreneur’s Perspective and corresponding Excel tools.
T 10/15

Value Chains, Strategy and Finance:  


Putting it all together

PA/TLF work through example company case

Take home exam (due 10/22) 

Tue 10/20

Fall Study Break


Th 10/22

Global Entrepreneurship – Live from Hong Kong (REE)


Topics:

· China:  Leapfrogging the West in Cleantech?

· Global strategies for entrepreneurial ecosystems

Readings:


Edenhofer, O. and N. Stern (2009). "Towards a Global Green Recovery: Recommendations for Immediate G20 Action." April 2009.


The Economist (2009), Global Heroes: A Special Report on Entrepreneurship.
T 10/27

Merge of COE and MBA Students – Introduction of Companies


Topics:

Charge to teams

Review of available information on companies + team selection

Review expectations – reiterate example from 10/15

Th 10/29

 CleanTech Business Assessment 


Topics:

Intellectual/complementary assets

Competitive differentiation and innovation

Markets/industry analysis

Readings:

Mullins, John W.  The New Business Road Test:  What entrepreneurs and executives should do before writing a business plan (Prentice Hall 2003): Ch. 1, "My Opportunity:  why will or won’t this work?" (pp. 2-23).

Porter, Michael.  “What is Strategy?”  HBR reprint 96608 (1996).

Th 11/05

 Solar Energy: Value Chain, Technology, Drivers, Challenges


Topics:

Technology basics and alternatives

Technology and strategic drivers

Challenges and investment momentum

Readings:

Pernick and Wilder, pp. 29-59

Financial Times: Potential of the sun draws on the US ((August 19, 2009)

Case: Team 1 Company Business Assessment Update

T 11/10

 Wind Power: Value Chain, Technology, Drivers, Challenges

Topics:

Technology basics and alternatives

Technology and strategic drivers

Challenge and investment momentum

Readings:

Pernick and Wilder, pp. 59-83 

Financial Times:  Ill Winds Abate for Battered Sector (August 17, 2009)

Case: Team 2 Company Business Assessment Update

Th 11/12 

 Biofuels: Value Chain, Technology, Drivers, Challenges

Topics:

Technology basics and alternatives

Technology and strategic drivers

Challenge and investment momentum

Readings:

Pernick and Wilder, pp. 83-115

Economist: Biofuel and Solar Tech – p 10-11

Case: Team 3 Company Business Assessment Update

T 11/17

 Smart Grid:  Value Chain, Technology, Drivers, Challenges


Topics:

Technology basics and alternatives

Technology and strategic drivers

Challenge and investment momentum

Readings:

A Grid for Green Energy (MIT Technology Review, Jan/Feb 09)




Case:  Team 4 Company Business Assessment Update
Th 11/19

 Transportation: Value Chain, Technology, Drivers, Challenges

Topics:

Technology basics and alternatives

Technology and strategic drivers

Challenge and investment momentum

Readings:

Pernick and Wilder, pp. 141-167

The Electric Car: The Major Players (SM175-PDF-ENG)

Financial Times: Rivals jostle in the electric car charge (August 19, 2009)
Case: Team 5 Company Business Assessment Update

T 11/24

Company Update – Financing the Venture


Group discussions

Input for report
Th 11/26

 Thanksgiving

T 12/01

Green Buildings: Value Chain, Technology, Drivers, Challenges


Topics:

Technology basics and alternatives

Technology and strategic drivers

Challenge and investment momentum

Readings:

Pernick and Wilder, pp. 115-141

Financial Times: Savings potential scales new heights (August 20, 2009)
Case: Team 6 Company Business Assessment Update

Th 12/03

  Water Treatment: Value Chain, Technology, Drivers, Challenges

Topics:

Technology basics and alternatives

Technology and strategic drivers

Challenge and investment momentum

Readings:

Pernick and Wilder, pp. 213-237

http://cleantech.com/news/1995/water-investing-video-trends-investment

Case: Team 7 Company Business Assessment Update

T 12/08

Team Presentations


Th 12/10

Team Presentations


Th 12/15

Reports Due








[image: image2.png]MichiganEngineering




[image: image3.jpg]Samuel Zell &
B MICHIGAN ‘ Robert H. Lurie Institute

ROSS SCHOOL OF BUSINESS | FOR ENTREPRENEURIAL STUDIES



Page 8 of 8




