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Significance of and perspective for an Undergraduate Clean Energy Minor:
Clean energy jobs have been growing at a rate of 9.1% in the US over the past decade, compared with only 3.7% for traditional jobs, according to a report issued 6.10.09 by The Pew Charitable Trusts. This growth in the clean energy sector is being driven by growing consumer awareness of climate change, the imminent adoption of carbon regulation and reporting requirements, and the diffusion of corporate carbon management practices. The transition to a low carbon economy will entail radical economic change that promises to transform entire industries, reshape our cities and infrastructure, and change our lives as consumers and in the workplace. The challenge of climate change thus creates an urgent need - indeed, a vast opportunity - for a major education initiative to prepare for and manage the impending transition. 
The growth opportunity extends well beyond the clean energy sector into electronics, software, financial services, and education. Organizations of every type will be seeking “green and white” collar professionals with appropriate expertise.  Examples include: managers for software and electronics firms who recognize new opportunities in clean energy; scientists and engineers transitioning into managerial position; policymakers and planners familiar with market-based and regulatory mechanisms for transportation, power, and environmental protection; business managers who know how to track, manage, report, and trade carbon; consulting firms oriented toward clean energy, efficiency, and carbon markets; and financial service professionals familiar with renewable energy finance, carbon trading, and carbon risk assessment.
Proposal:
To meet the educational needs of the workforce, we are proposing a “Clean Energy” undergraduate minor to be offered through the EEOS Department at the University of Massachusetts Boston.    This initiative stems from a collaboration between the EEOS and Management Departments in which faculty submitted a grant proposal titled “Business and Professional Education for the Clean Energy Economy (BPECEE) “ to the Massachusetts Clean Energy Center with funds from the Commonwealth Foundation to initiate a clean energy workforce program at UMass Boston.  As part of the grant proposal objectives, two minors were to be established, one at the graduate level and housed in Management and one at the undergraduate level and housed in EEOS.   The above grant proposal was funded in late 2009 and this “Clean Energy” undergraduate minor proposal is one of the first steps toward meeting the objectives of the grant.  Our BPECEE initiative will provide the workforce with the skills and knowledge to enable them to play more effective roles as professionals, policymakers, and business managers. It will generate a cluster of clean energy capabilities that will increase the competitiveness of the region, increasing investment and employment with clean energy firms and related service sectors.  
Undergraduate Clean Energy Minor Structure and Content:
The Clean Energy undergraduate minor will be offered through the Department of Environmental, Earth, and Ocean Sciences and we wish to start offering the minor in the Fall Semester 2010.  The minor consists of students taking 6 courses (18 credits) from 6 core areas: 1) Environmental Science, 2) Energy, 3) Environmental Economics, 4) Environmental Policy, 5) Environmental Management, and 6) Environmental Capstone.  For the Environmental Science Core, there is one course: ENVSTY101 Nature of Environmental Problems.  For the Energy Core, there is one course:  PHYSIC123 Energy for the Future.  For the Environmental Economics Core there are two course options: EEOS/ECON345L Natural Resources and Sustainable Development and ECON 349 Economic Approaches to Environmental Problems.  For the Environmental Policy Core, there is one option: EEOS 384 Climate and Energy: Law, Policy and Management.  For the Environmental Management Core, there is one option: MGT4XX Introduction to Environmental Management and Clean Energy.  Finally, for the Environmental Capstone, there are 3 course options and they are EVSTY 301 Internship in Environmental Studies, ENVSY401 Environmental Problem Analysis and Policy Formulation, and EVNSTY478 Independent Study.  Course descriptions and who currently teaches these courses are listed below.  While this structure and content may be perceived to have breadth, but not depth in “Clean Energy”, the goal of the BPECEE and the program will be to develop courses with more “Clean Energy” depth as the program develops, student interest increases, and sustainability is plausible. 
Management of the “Undergraduate Clean Energy Minor” will be through the EEOS department as they will “own’ the minor.  However, this minor is considered a minor under the newly restructured Environmental Studies Program which is in the process of changing its name to CEEP-Civic Engagement and the Environment Program.  The goal of that program is to offer individual departments across the university an opportunity to offer an “environmental” minor that incorporates civic engagement and responsibility as part of the offering through having all CEEP minors take ENVSTY101 and ENVSTY401. Both ENVSTY101 and ENVSTY401 incorporate civic engagement and responsibility in their curriculum. 
On the following pages, the core course options are listed with a course description, historical instructors and prerequisites.



ENVIRONMENTAL SCIENCE CORE OPTIONS (1 COURSE REQUIRED):
ENVSTY 101 Nature of Environmental Problems (3 Credits).  An introduction to environmental issues and analysis emphasizing comparisons between the sustainable characteristics of ecosystems, both natural and human, and the human impacts on Earth’s life support system.  Topics include: environmental science, environmental social sciences, fossil fuel resources, alternative energy resources, soil resources, water resources, atmospheric resources, biological resources.  [Instructors: Christian; Prerequisites: none]
ENERGY CORE OPTIONS (1 COURSE REQUIRED):
PHYSIC134 Energy for the Future (3 Credits).  The current means of providing energy for our society are not sustainable. The need for secure, alternative and clean sources of power is increasingly apparent. This course, intended for a general audience, provides an overview of the energy problem. It covers the ways we currently obtain and use power and considers the scientific and technological issues involved in emerging technologies [Instructors: Antonoff, Chen, and Sundaram ; Prerequisites: none]
ENVIRONMENTAL ECONOMICS CORE OPTIONS (1 COURSE REQUIRED):
EEOS/ECON345L Natural Resources and Sustainable Development (3 Credits).  This course provides and introduction to sustainable growth and economic development.  The first part focuses on the techniques for managing natural resources.  The second part focuses on specific regional, national, and global resource problems, including energy usage, fisheries, population, and species extinction.  Students are provided with an overview of strategies for achieving sustainable resource usage.  [Instructor: Murphy; Prerequisites: ECON 10, ENVSTY101, or EEOS 122]
ECON349 Economic Approaches to Environmental Problems (3 Credits).  An introduction to the economist’s approach to solving environmental problems.  This course examines applicable economic theories, then uses them to develop a framework for analyzing a wide range of environmental issues.  Topics include benefit/cost analysis; measurement of environmental damages; and current government approaches to solving, air, water, and solid waste pollution problems.  [Instructors: Murphy/Terkla; Prerequisites: ECON 10, ENVSTY101, or EEOS 122
ENVIRONMENTAL POLICY CORE (1 COURSE REQUIRED):
EEOS 384 Climate and Energy: Law, Policy and Management (3 Credits). This course examines legal, public policy and management issues related to Climate Change as well as those related to the development of renewable energy.  It begins with an on international overview of the socio-economic forces shown to influence climate change, the legal and economic mechanisms that have emerged to address such change and the evolving global energy portfolio (particularly efforts to develop renewable energy).  Current laws as well as evolving energy and climate change associated policies and regulations will be considered. Students participate in discussions of readings in the climate change and energy management literature, select and critically review an environmental or energy program from a climate change management perspective, and present their findings to the seminar.  (Instructor: Duff: Prerequisites: ENVSTY101, ECON345 or ECON349). Note: undergraduates will sign up for this course as undergraduate credit.

ENVIRONMENTAL MANAGEMENT CORE (1 COURSE):
MGT4XX, Introduction to Environmental Management and Clean Energy. (3 Credits)  This course examines the rapidly growing field of environmental management, with a particular emphasis on the risks and opportunities that climate change presents to business. We will assess the strategies pursued by business as it engages with various environmental issues, including clean energy, energy efficiency, transportation, hazardous waste, environmental reporting and disclosure, and working with environmental organizations. We will discuss the impact of regulatory, market, and voluntary approaches to addressing environmental concerns. The course will introduce students to the relevant scientific, economic, and policy aspects of climate change and consider their physical, regulatory, and market impact on business in various sectors. (Instructor: New CM faculty hire; Prerequisites ENVSTY101, ECON 345 or ECON349).  Status: New course to be developed. Initial offering: Fall 2010. Instructor: 
CAPSTONE (INTERNSHIP, RESEARCH, OR COURSE) CORE OPTIONS (1 COURSE REQUIRED)
ENVSTY 301 Internship in Environmental Studies (3 Credits).  Placement of a student with a government, non-government, corporate, or research organization in which a student earns credit for their experience.  The student is evaluated by: organization provides an evaluation on the student’s progress at the mid-term and end of the internship and the student writes a paper on their experience as well as documenting the hours they completed during the experience.  For minor students, this internship must focus on clean energy (Instructor: Christian; Pre-requisites: completion of Science, Policy, Economics, and Management Cores; Prerequisites: completion of Science, Policy, Economics, and Management  Cores )
EEOS 478 Independent Study (3 Credits).  This course provides an opportunity for a qualified, advanced student to work on a specialized topic or research project under the guidance of a faculty advisor outside the traditional lecture/discussion/laboratory framework.  Meetings between the student and faculty member take place during the project to define goals and expectations and to facilitate the work. For minor students, this research must focus on clean energy (Instructor: Faculty Advisor; Prerequisites: completion of Environmental Science, Policy, Economics, and Management Cores)
ENVSTY 401 Environmental Problem Analysis and Policy Formulation (3 Credits).  Capstone course in which students analyze a particular environmental problem, typically at the university or greater Boston community level.  Students examine the science and social aspects of the problem, determine whether policy changes or other initiatives are necessary, and develop a plan of action.  Civic engagement and responsibility and soft skills are infused in the process as students work with stakeholders to provide a potential solution to an environmental problem. (Instructor: Christian; Prerequisites: completion of Environmental Science, Policy, Economics, and Management Cores)
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