COLLEGE OF MANAGEMENT - UNIVERSITY OF MASSACHUSETTS/BOSTON
Spring Semester, 2011
	MBA-MGT 697
Clean-Tech Entrepreneurship 
	Dr. Benyamin B. Lichtenstein



Thursdays 6:00 pm – 8:45 pm 

_______

	
	Office:
	McCormick Hall, 5/214
	Office Phone:
	617/287-7887

	
	Email:
	Benyamin.bml@gmail.com
	Home Office:
	617/923-3092


	  Office Hours:
	Tuesday all day; Thursday all day 

Always by appointment: call my home office.


​​​​​​​​​​​​​​​​​​​​​​​​​​​​​​​
Course Description:

Entrepreneurship is about inventing and implementing; creating a vision and organizing an initiative or venture to make it happen. Some of the fastest growing entrepreneurial ventures in Boston and beyond revolve around new technologies for the production of clean energy – including solar, biofuels, smart-grid, wind, and advanced transportation. These are part of a growing Clean Tech economy in the Boston region, which goes beyond clean energy to include energy efficiency (e.g. green buildings, smart grid), recycling and re-use (e.g. waste remediation), sustainable products/materials (e.g. pollution mitigation, manufacturing efficiency) and training/support.  Understanding these entrepreneurial activities is a primary goal of this course.  We’ll accomplish that through (a) an in-depth exploration of the technologies and applications that are generating the Clean Tech cluster here, and (b) an introduction to the keys to entrepreneurial action that lead to the creation of new (clean-tech) ventures.  The latter will include an overview of entrepreneurship topics including opportunity creation, business-model generation, the ecology of innovation, and modes of organizing such as effectuation, bricolage, and emergence. Students will undertake a semester-long project to apply these entrepreneurial approaches to a clean-tech or sustainability venture of their choice.  
Prerequisites and Program Connections:

Clean-Tech Entrepreneurship – MGT 697 – is a new course designed to support two programs at the College of Management: (1) the Graduate Certificate in Clean Energy, co-sponsored by the College of Management and EEOS, and (2) the MBA Entrepreneurship Specialization at the College.  On behalf of the former, the only prerequisites are the completion of an initial course in CM [specifically, MGT 650] or EEOS [any graduate course].  Students who have taken MGT 667 – Entrepreneurship and New Venture Creation – are welcome, since the content in this class will be considerably different than the other. 
Course Materials: 
Reader with case studies, reports and articles on the rapidly emerging clean-tech sector in the Boston region.  Available at the U-Mass Boston Bookstore.
Evaluation and Grading:

	Assignments 
	Week Due
	Individual
	Team/
Project

	1. Entrepreneurial Behavior in the Green Economy
	Week 3
	10%
	

	1.  Sustainable Entrepreneurship Business Models
	Week 5
	20%
	

	2.  Clean Energy Sectors - Opportunity Analysis 
	Week 10
	20%
	

	4. Professionalism, Contribution – Individual
	throughout
	10%
	

	4. Project Report and Presentation – Team
	Week 13
	
	40%

	TOTAL:
	
	60%
	40%


OTHER IMPORTANT ISSUES: 

Turning In Assignments:  I will accept assignments ON TIME, in hard copy or as an attachment.  Any late assignments MUST be cleared with me via e-mail or phone within 24 hours of due date.  Papers are to be double-spaced, to give me room to make lots of notes in the margins.  

Group Work: You are expected to contribute fully as a team member.  At the end of the semester we will each evaluate our own degree of participation in our teams, and each others’ participation in teams; these evaluations form part of your overall individual participation grade.  If there are any issues with the group’s dynamics, I expect YOU to contact me as soon as you sense a problem.  
Feedback:  Your feedback and interaction are a crucial part of the course.  As we move forward, PLEASE let me know what’s working and not, so I can make changes that improve the course.

Academic Honesty:  Students are expected to follow regulations and procedures regarding Academic Standards, Cheating, Plagiarism, and the Documentation of Written Work http://umb.edu/admissions/ugrad_catalog/plagiarism.html 

Students caught cheating or plagiarizing will, at the discretion of the instructor, flunk either the assignment in question or the course and will have a description of the incident attached to his or her academic records.

Disabilities:  If you have a disability and feel you will need accommodations in order to complete course requirements, please contact the Ross Center for Disability Services (M-1-401) at (617) 287-7430.  For more information see:  http://www.rosscenter.umb.edu/
Incompletes:   A final grade of “Incomplete” will be granted only rarely.  To receive an “Incomplete” you must formally request this grade from me, providing substantial justification.  I will then evalu​ate your request and make a decision.  If the request is granted, guidelines for completing the work will be arranged in a mutu​ally agreeable plan.  Although completing a feasibility analysis may seem daunting, much much much more difficult is NOT completing it, and trying to get back to it.  JUST FINISH IT UP!!

OUTLINE FOR COURSE 
Professor may alter outline with advance warning.

	 
	Topic – Preparations
	Discussion and Deliverables 

	Week 1 

Jan. 27th 
	The Business of Sustainability; Entrepreneurship and Clean Tech Sectors 
Reading:   “Leverage Points for Sustainability Entrepreneuring”
	Conversation about sustainability and its relation to Clean Tech entrepreneuring.

	Week 2

Feb. 3rd 
	Entrepreneuring and Opportunity Creation 
Readings:  Bygrave & Zach: “Opportunity Recognition.” MBA E-ship.

& One of:  PEW Charitable Trusts, 2009. Clean Energy Economy (.pdf)
                CleanEdge, 2010. Trends Report (.pdf)
                Lowell CSP, 2010. Clean Energy Economy (.pdf)
	

	Week 3 

Feb. 10th 
	 Clean Energy – Sectors, Clusters, and Growth 

Pass out: Clean Tech new venture descriptions from recent conferences.  Organize and form teams around cluster areas. 
	DUE: Entrepreneurial Behavior in the Green Economy

	Week 4

Feb. 17th   
	Entrepreneurial and “Green” Business Models 

Reading: Hybrid Business Models 

             Creating Sustainable Business Models
	DUE: List of prospective companies for entrepreneurial project

	Week 5

Feb. 24th 
	Clean-Tech Sector: ENERGY – Wind
Case study on Cape Wind

Guest Speaker from Wind-Energy company
	DUE: Sustainable Entre-preneurship Business Models 

	Week 6

March 3rd    
	Clean-Tech Sector ENERGY – Batteries
Case study on A123 Systems; Case study on Boston Power 

Guest Speaker from Battery company 
	DUE: Prospectus for Team Project 

	Week 7

March 10th 
	Clean-Tech Sector ENERGY – Smart Grid / Efficiency
Case Study on EnerNOC; Case study on Conservation Services Group

Guest speaker from smart grid company 
	

	March 17th 
	Spring Vacation 
	

	Week 8
March 24th 
	Clean-Tech Sector MATERIALS – BioFuel Alternatives
Case Study on GreatPoint Energy

Guest Speaker BioFuel alternatives
	

	Week 9 
March 31st
	Other Clean-Tech Sectors: TRANSIT, and WATER
Case study on electric and hybrid vehicles

Case study on Water recovery, efficiency
	

	Week 10 

April 7th  
	Entrepreneurial Opportunities in Clean Energy Presentations 

	DUE: Clean Energy Sectors: Opportunity Analysis

	Week 11

  April 14th 
	Entrepreneurial Action to Expand the Sector
Summaries from N.E. Clean Energy Council; Mass Clean Energy Fund; 
	

	Week 12

April 21st  
	Entrepreneurial Leadership in Technology-Based Companies. 
Reading: High Tech Entrepreneurship 
	

	Week 13

April 28th 
	Team Projects – Presentations 1
	DUE: Team Research Report and Presentation 

	Week 14
May 5th  
	Team Projects – Presentations 2
	


The following is data from Clean Tech Job Trends 2010.
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Rank Sectors

ity (U.S.)

1 Solar Power

2 Biofuels & Biomaterials

3 Smart Grid & Energy Efficiency

4 Wind Power

5 Advanced Transportation/Vehicles

Source: Clean Edge, Inc., 2010

*Sector rankings are based on Clean Edge research of job placements, job
postings, and public and private investments
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Energy

Renewable Energy (e.q., Solar, Wind)
Energy Storage
Energy Conservation and Efficiency
Smart Grid Devices and Networks
Electric Transmission and Grid Infrastructure
Biomass and Sustainable Biofuels

Transportation

Hybrid-Electric Vehicles
All-Electric Vehicles
Electric Rail
Hydrogen Fuel Cells for Transport
Advanced Transportation Infrastructure
Advanced Batteries for Vehicles

Water

Energy-Efficient Desalination
UV and Reverse-Osmosis Filtration
Membranes
Drip & Smart Irrigation Systems
Automated Metering and Controls
Water Recovery and Capture

Materials
Biomimicry
Bio-Based Materials
Reuse and Recycling
Green Building Materials
Cradle-to-Cradle Systems
Green Chemistry



 
The following is from PEW Charitable Trusts, 2009. The Clean Energy Economy: Repowering Jobs, Business and Investments Across America.  Report from the PEW Environment Group: http://www.pewtrusts.org/our_work_report_detail.aspx?id=53260  

The Clean Energy Economy, Defined

Based on significant research and input from experts in the field, including the advisory panel convened to help guide this study, Pew has developed the following definition: 

A clean energy economy generates jobs, businesses and investments while expanding clean energy production, increasing energy efficiency, reducing greenhouse gas emissions, waste and pollution, and conserving water and other natural resources.
The clean energy economy comprises five categories: (1) Clean Energy; (2) Energy Efficiency; (3) Environmentally Friendly Production; (4) Conservation and Pollution Mitigation; and (5) Training and Support. Pew’s researchers organized these five categories from 16 economic sectors (see Appendix A for a complete list).

The following is from U-Mass Lowell’s Clean Production Center: 

�





Ten Ways to Support a Clean Tech Economy


In the stakeholder roundtables, Advisory Committee meetings,


and individual discussions held for this project, ten consistent


recommendations about actions the state can take to elevate


the importance of Clean Tech in the state’s economic development, environmental, and health agendas emerged:





1. Create a “Clean Tech Blueprint” for Massachusetts: establish a clear vision, goals, metrics, and leadership roles, as well as direction for how the nine recommendations below will be implemented.


2. Create a Massachusetts Brand or Identity for All Clean Tech Activity: promote the state as a center for all kinds of clean technology innovation and adoption


3. Track Massachusetts Clean Tech Competitiveness: create an Index of the Massachusetts Green Economy


4. Create a State Office of Clean Technology (or Clean Tech Coordinating Council): build on the state government’s capacity to coordinate and advance the Clean Tech Blueprint


5. Create Regional Clean Tech Centers of Excellence : bring together key players to identify research and opportunities, create partnerships, and disseminate information


6. Stimulate Collaboration and Cross-Fertilization of Technologies: foster industry-education-government partnerships, set priorities, and disseminate information


7. Support Manufacturing as a Viable Sector: nurture and market the strengths of the state’s manufacturers


8. Develop a Trained Workforce: advance training in all skill levels, for existing and projected green jobs


9. Regulate, Procure, and Invest: create competitive conditions for the continued growth of clean technologies


10. Take Risks to Spur Innovations: be willing to invest in innovations that may be risky but they may lead to significant environmental or economic benefits





Five Areas of Leadership


The Clean Tech Initiative identified five areas where Massachusetts already has a leadership position:


1. Safer Alternatives/Green Chemistry: the design and use of safer alternatives to toxic chemicals in products and manufacturing processes.


2. Green Buildings: products and services that reduce the health and environmental impacts of constructing, renovating, and operating building structures.


3. Materials Reuse: the return of products and materials back into the economic mainstream through reuse, remanufacturing, composting, and recycling.


4. Emerging Materials: materials such as safe and green biobased materials and nanomaterials  which, when designed responsibly,  have the ability to yield significant efficiencies in energy and materials use.


5. Clean Energy: the use of cleaner or more efficient energy sources and production methods that create less pollution —from fuel extraction to energy generation to reduced demand.








