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Incorporating Clean Energy Education into Sustainability Education
Clean energy is critically important to human and ecosystem health.  Energy education to foster a sustainable energy future is of central importance to sustainable development and sustainability education.   All disciplines (e.g. social sciences, natural sciences, engineering/technology and humanities) have critical knowledge and skills to contribute to the development of citizens and leaders who can make informed energy decisions at all levels of society.  Human civilization needs to expand its use of clean energy dramatically in the next few years to meet the needs of humans while maintaining the health and habitability of ecosystems. We call upon higher education faculty, instructors, and administrators to incorporate energy efficiency and clean energy into undergraduate education in every discipline and also as a high priority within sustainability programs.  Key components of clean energy education include: recognition of clean energy potentials; real-world problem solving pedagogy; treatment in multiple disciplines about the systemic barriers to change and engagement in possible solutions; impacts of energy choices on ecosystem and human health and societal well-being; “across-the-curriculum” activities; including energy in sustainability education; and intensive programs such as minors and certificates.  
 
Key Components of Clean Energy Education  
The core pedagogical approach for energy education engages students in real world problem-solving.  Each discipline/department has the opportunity to discuss its potential contributions to shift to a clean energy future, and integrate clean energy into their high enrollment freshman and sophomore level courses to demonstrate or apply existing disciplinary concepts.  For example, introductory psychology courses can include energy conservation behaviors as examples in its learning and persuasion-related chapters. Faculty and departments can institutionalize clean energy education by integrating it into textbooks and coursepacks.  Institutions can include energy in “across the curriculum” initiatives such as first-year student seminars to engage all undergraduates.  Multidisciplinary energy minor programs can provide deeper, broader training to equip students to confront the urgent societal challenge to transition to a clean energy economy.

Why All Disciplines are Needed for Clean Energy Education  
Understanding energy – and leveraging that understanding to make thoughtful choices – requires the integration of multiple perspectives.  Engineers must appreciate the social context in which energy technology is sited, permitted, regulated, and utilized, just as policy-makers must recognize core technical and financial principles and applications.  Energy education requires all disciplines in order to engage students in learning that integrates the technological, social, and scientific dimensions of how humans power society.   Quality energy education prepares students for their societal roles as consumers, investors, voters and community members.  At the undergraduate level, a multidisciplinary energy minor or certificate can complement the depth a student gains in a traditional discipline and equip the student with the capability to engage effectively with citizens and professionals with diverse backgrounds and views.  For example, students in MIT’s Energy Studies Minor testify that studying energy policy makes them better engineers, and understanding the wide array of energy technology makes them better planners.  See below for resources to help integrate energy into courses in all disciplines.
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Resources
Climate Adaptation Mitigation E-Learning (CAMEL), http://www.camelclimatechange.org/. 

Climate Literacy and Energy Awareness Network (CLEAN), http://cleanet.org/index.html. 

Delucchi and Jacobson 2011.  Providing all global energy with wind, water, and solar power, part II:  Reliability, system and transmission costs, and policies.  Energy Policy 39:1170-1190.

Jacobson and Delucchi 2011.  Providing all global energy with wind, water, and solar power, part I:  Technologies, energy resources, quantities and areas of infrastructure, and materials.  Energy Policy 39:1154-1169.

McCaffrey, Berbico, and Scott 2012.  Toward a climate and energy literate society:  Recommendations from the climate and energy literacy summit.  Berkeley, CA:  December 7-9.  Available at http://ncse.com/news/2013/03/toward-climate-energy-literate-society-0014744. 

MIT Energy Studies Minor.  Information available at http://mitei.mit.edu/education/energy-minor. 

National Renewable Energy Laboratory 2012.  Renewable electricity futures study.  Available at http://www.nrel.gov/analysis/re_futures/. 

Perkins et al 2014.  Energy education and the dilemma of mitigating climate change.  Journal of Environmental Studies and Sciences 4(4):354-359.

Sovacool, B. K. (2014). "Energy studies need social science." Nature 511: 529-530.

US Department of Energy 2012.  Energy literacy:  Essential principles and fundamental concepts for energy education.  Available at http://energy.gov/eere/education/energy-literacy-essential-principles-and-fundamental-concepts-energy-education. 

Vincent et al 2013.  Non-traditional and broad energy education:  Results from the 2012 census of U.S. four year colleges and universities.  National Council for Science and the Environment.  Available at http://www.ncseonline.org/2013-non-traditional-and-broad-energy-education-results-2012-census-us-four-year-colleges-and-univer. 

Webber 2013.  Energy 101:  Energy Technology and Policy online course.  Information available at http://www.webberenergygroup.com/energy-101-press/. 

Additional Key Energy Information from 
Course and Campus Energy Conversations  
Findings from the below:
1. Renewable energies that are available in the market today can supply 80% of total U.S. electricity demand while paying for themselves within their lifespan.  
2. The Department of Defense has called for the need for more energy efficiency and renewable energies.
3. The Tea Party and environmentalists in Georgia worked together to make solar energy affordable for building owners so people can own their energy sources.

1) Renewable Energies Potentials 
· Stanford University Energy Institute – multiple videos and papers explaining how it is possible to provide all global energy needs with energy efficiency and renewable energies.  Scroll down for videos at http://web.stanford.edu/group/efmh/jacobson/Articles/I/susenergy2030.html   
· Renewable Energies Potentials to Meet US Energy Needs  (from the National Renewable Energy Lab)  http://www.nrel.gov/analysis/re_futures/index.html

2) Military and Renewable Energy
Department of Defense Sustainable Energy Efforts http://www.defense.gov/home/features/2010/1010_energy/ 

3) Making solar energy affordable for building owners - Article from the Atlanta Business Chronicle describing how Georgia residents can now use third party financing to put solar on their home or building because of the passage of the “Solar Power Free-Market Financing Act of 2015”. This financing structure means a homeowner can put a solar energy system on their house with no money up front and pay for the energy as it is produced. This allows wide access to solar and cost effective implementation. - http://www.bizjournals.com/atlanta/blog/capitol_vision/2015/05/gov-deal-signs-solar-bill.html
Conservatives supporting solar - The above bill was strongly supported by the conservative grassroots group Georgians for Solar Freedom and a coalition of the Georgia Tea Party and the Sierra Club. 
Excerpt from an article on the Tea Party/Sierra Club coalition:
“When do Tea Party Republicans stand together with Sierra Club environmentalists?
The answer lies in their support for solar energy. The Green Tea Coalition, a Georgia-based group, is reviving a Republican Party link with the Sierra Club that dates back more than a century to President Theodore Roosevelt. Their goal is to reignite support for environmental conservation and fight traditional utilities’ market power by pushing alternative energy sources, especially solar power.

 

