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Decisionmaking in the Real World 

1. Financing Energy Decisions, Public Incentives vs. Market Forces 

Establish integrated approaches to developing solutions to environmental and energy challenges that include identification of relationships between infrastructure, land-use, natural resources, and environmental indicators.  

Communication/Education: 

· Bring education and communication about global climate change to a regional level through class offerings at universities and town hall meetings, public meetings, and other social learning opportunities.  

· Establish labeling for embodied carbon or energy content of consumer products. 

Monetization: 

· Formulate a formal procedure to acceptably estimate the risks and monetize costs of energy externalities.  This could be used for the following: 

· To set the cap for a carbon cap and trade system

· To allow reasonable insurance evaluations

· To determine tax incentives and subsidies

· To effectively focus government and academic research

Research: 

· Fund a multi-billion dollar federal R&D program for reducing carbon emissions in energy production

· include research on carbon capture and sequestration, nuclear energy, and renewables

· integrate natural sciences and engineering with social sciences (including economics) 

· include high risk / high reward projects

· Fund research investigating mitigation and adaptation strategies, including risks to coastal areas.  

Cross-sectoral Collaboration and Partnerships:

· Establish research centers to integrate social and natural sciences on costs of global climate change. 

· Create long-term funding mechanisms for public/private sector research initiatives. 

· Improve interagency coordination on R&D, including the water/energy nexus. 

· Promote federal/tribal partnerships on energy generation, including integration of wind and hydropower, using the federal transmission system.  

Technology and Technology Transfer:

· Improve domestic technology transfer through compiling best practices for reducing energy consumption, finding new markets for existing technologies, and supporting development of low-carbon technologies (including on distributed models of learning).

· The Dept of Energy (DOE) and Dept of Commerce (DOC) should guide clean coal technology transfer to India, China, and other developing countries.

Closing the Gap Between Science and Policy:

2. Vehicles & Transportation
1. Governments and others should Increase spending on renewable energy related to transportation.
2. Governments and others should increase investment in hybrid vehicles and biofuels. 

3. Conduct research, including social science research, about how to make mass transit a more viable option

4. Conduct research on how to increase fuel efficiency in engines

5. Conduct research into how to accelerate the wide use of hybrid technology. 

3. Community Planning

Draft preamble: The physical design of a community has significant impacts on energy use. Sprawl creates automobile dependent communities. A counter-movement including “new urbanism” and “walkable, liveable communities” and integrating transportation and energy planning into community design provides an alternative to spiraling sprawl. How can transportation and energy-related issues be better incorporation into community planning?

Research and education must be sensitive to the unique needs of rural and urban communities.

(In no particular order)
1. State and local governments should promote mixed-use development, redevelopment, co-location of public facilities, and TOD (Transit-Oriented Development) to optimize energy efficiency.

2. State energy offices and research and development authorities should compile case studies of best practices on the linkages between energy efficiency and land use.  They should fund research and support dissemination to public and private development professionals and the general public.

3. The Departments of Commerce and Energy should sponsor more research through universities, national labs, and other research institutions on the impact of individual business decisions on local land use patterns, to build the business case for energy efficient land use planning.  The Departments should disseminate this research through programs such as IMPLAN and chambers of commerce.

4. Partnerships of state and federal agencies and national labs with universities should synthesize and better translate existing spatial/community scale information about energy efficiency for decisionmakers and citizens and disseminate this information through existing networks such as the Cooperative Extension Service and technology transfer offices of the national labs.

5. Federal, state, and local governments should provide incentives to incorporate energy efficiency into local/regional planning processes. Specifically, the Department of Transportation should reestablish energy requirements for funding decisions under SAFETEA-LU and the state Transportation Improvement Plan process.

6. Governments should provide incentives for people to live near transit or work. They should support programs for landlords, tenants, and homeowners that promote energy efficiency, such as tax incentives for energy efficiency improvements and location-efficient mortgages. 


7. Governments should provide more incentives for energy-efficient transportation alternatives, such as carpools, congestion pricing, and use of mass transit.

8. Federal and state governments should provide incentives and grants for communities to undertake innovative planning that saves energy, such as LEED ND (Neighborhood Design) standards.  

9. National labs and other research organizations should pursue technology research to optimize use of locally available renewable energy resources (such as landfills, municipal wastewater treatment plants, and biomass).

4. Creating Climate-neutral Campuses

I: Achieving Campus Targets and Timetables

The campus should set up and publicize gifts and environmental audits 

II: Faculty Leadership & Research

Faculty should establish campus sustainability advisory group that includes faculty, staff, students, alumni, and community 

III: Science and Social Marketing

Universities should promote student advocacy and critical thinking 

IV: The Broader Context

Campuses should hire sustainability coordinators with strong science backgrounds  
Campuses should ensure that their actions provide environmental justice for underprivileged individuals and minorities. 

5. Building Design:      The Built Environment 

Our approach is broader than the design of building: it includes the total built environment, e.g. homes, stores, roads, factories, etc.

1. Integrated Approach to the built environment that speaks to

· Environment

· Energy effectiveness

· Resource effectiveness

· Health

· Economics

· Community

· Productivity

· National security

· Mobility (social, physical, transportation)

· Recreation

· Personal accountability

· Outreach, awareness, and education

· Public safety

2. Sustainable Redesign. An integrated approach to the sustainable redesign of the current built environment.

3. Land Use. An integrated plan for land use that accounts for health, social, environmental, and economic impacts and that takes into consideration where people live, work, shop, and recreate.

4. Life Cycle Cost/Benefit Analysis. Life cycle cost/benefit analysis will become a standard and widely-used analysis tool in evaluating the built environment. This analysis will include elements now treated as externalities (e.g. health benefits of day light and health effects of power production).

5. Systems Integration of Energy Supply and Demand.

· Minimize or eliminate energy demand 

· Use renewable energy sources

· Decentralize energy sources

6. Enhance Global Quality of Life. Use best practices to organize the built environment to promote global sustainability and social equity.

6. Utilities – Regulations and Best Practices

1) Approaches

a) Dramatic changes in planning (environment, loads, technologies)

b) Fresh new process

c) Drive public input (all sides)

2) Price signals, aggregation of externalities which include carbon health, health, and decoupling of utility sales from profits

3) Transparent pricing, regulation with maximum public education

4) Criteria:

a) Attract engineers and technical professionals

b) Clean energy first

c) Drop legacy issues; don’t maintain grandfathered plants

d) Maintaining efficiency and reliability/ensuring long-term contracts
Guiding Research for Safe, Clean, Available, Reliable and Affordable Energy
7. Earth Observation Systems and Energy Programs
1.Driven by the requirements of the private energy sector, NASA, NOAA and NSF should work together to determine the value of earth observation systems and then plan and create long-term operational data sets and sensor networks for energy applications

a. NASA, NOAA, DOD, DOE, and USGS should fund the next generation of sensors to provide data needed for energy management.

b. Participants in the Global Earth Observation System of Systems (GEOSS) should work with end users to determine the format of data to maximize the use for energy decisionmaking.

c. NASA and NOAA should communicate more with the private energy sector and with DOE to develop better EOS products through research that adds value to the products.

2. Identify prototype projects that link researchers and energy sector end users to demonstrate the use of Earth Observation System (EOS) data for energy projects for technical and economic benefits.
3. Representatives from academic and private energy sector should identify priority energy areas where more EOS data are needed.
4. Private sector and academia, with federal agencies should create a common operating language (non-technical) among government, private and academic sectors so that there are better educational tools for the public, translating technical information into non-technical information.
5. The US Global Earth Observation interagency team (US GEO) and their international partners should develop a more detailed catalog of existing data related to subjects such as energy, plus information on data fusion, aggregations, and links to better represent the full suite of energy issues. 
6. USGEO and their international partners should evaluate current data for overlap and gaps to determine quality and applicability to energy. 
8.  The Future of Energy: Projections, Uncertainty and Risk 

1. Publicly available and transparent data (with error bounds), models, and probability distributions on the economic and environmental outcomes of energy consumption and policy are needed by public and private decisionmakers.
2. In its decisionmaking and policy design, results from transparent and peer reviewed models should be given priority over proprietary and closed models.

3. Establish a global fund to research, develop, and deploy energy technology options not being considered by private markets.

4. A full assessment of the impacts of technology change on energy reserves and production should be conducted.
5. Decisonmakers should regard climate policy as an insurance model.
6. Public assessment should be taken of the economic and political impacts on developing countries of conventional energy exploitation and of the development of local, renewable energy supplies. Such assessments should include full cost accounting including impacts on defense spending and other issues.

9. Assessing Energy Impacts on the Environment and People

GROUP A

1. The federal government, in collaboration with other sectors (e.g., tribal, local, state, private, and others), should further investigate science-based environmental performance standards (for example ASTM  E06.71.10) for informing national energy choices.

2. Assessment of impacts should recognize variation in value of habitats, ecosystems, and species and account for project effects on rare or unique resources in addition to effects on widely distributed resources.

3. Research is needed to quantify on acute and chronic cumulative impacts of multiple stressors on the environment and to quantify the indirect impacts to wildlife for energy production.  

4. More research is needed on the environmental impacts of dam removal and decommissioning of other generation projects. 

GROUP B

1. Basic research is needed on the extent and impost of exposure to emissions on human health and ecological systems. 

2. Life cycle impact assessment should be conducted of impacts on distributed energy versus the grid.  

3. More data of shorter time scales are needed.  Analysis on an annual scale may be a good general approach, but many indicators are specifically sensitive to temporal/seasonal variation.  Monthly, daily, and hourly assessment should eventually be incorporated. 

GROUP C

1. NCSE should help manage stakeholder input to validate and upgrade the current list of indicators considered in the draft ASTM standard (E06.71.10).

NCSE should take the lead in extending the standards to include transportation systems.

2. Scientists should learn to effectively communicate the environmental impacts of energy systems to the public to drive individual choices and create political pressure.

3. Assessing real impact of fuel extraction on natural resource depletion requires more certainty in data related to the natural resource supply.  The federal government should improve estimates.

10. Agriculture and Bioenergy: Achieving Sustainability

1) Congress should fully fund biomass-related provisions of Public Law 109-58*, including work in applied fundamentals research, research and development relevant to a diversity of biomass conversion technologies at both the unit operation and integrated process/demonstration levels, and commercialization support.

*Sections 93/(5) 932, 941, 971(d), 1703.

2) Federal government, industry and universities should support feedstock design and characterization for products and co-products:

· breeding plants

· biotechnology

· biochemistry

· alternative crops

3) Promote an interdisciplinary systems approach to integrating new biomass feedstocks and efficient technology with traditional crops with a focus on environmental opportunities and impacts.  Research and education are needed from land grant and other universities and colleges, federal and state agencies and local government and communities, including producers and industry.

4)  Research should be increased into bioenergy feedstocks at both the crop specific level at the broader feedstock integration level.  Key topics include how to increase new crop yields through different technologies (breeding the harvest) in the context of environment impacts, harvesting technologies and products other than bioenergy.  

5) NCSE should encourage foundations to provide seed money to create graduate programs in bioenergy.

6) All relevant agencies should develop a solicitation that supports integrated research that enables us to identify new innovative metrics of sustainability at the national through project/facility levels and apply these metrics to the performance of general bioenergy systems and to specific proposed projects.  Metrics should be useable by national through to local decision members.  We envision ten $34 million/year five-year projects ($150 million over 5 years).

7)  USDA should support and conduct social impact assessments on the impact of ownership and control of land, capital production and processing facilities and technology expertise on community, residents and environment.  
8) Congress should increase funding for research and education and increase decision maker awareness about the impact of biofuels production on environment and community well being.

9) Using a cost-benefit analysis, researchers should develop measures of structure, function and performance in regards to the number, size, scale and distribution impacts of processing plants on community and environment.

11. Setting Research Priorities: Who? How? Why? 
· Congress should appropriate funds and direct research agencies and organizations to collaborate to fund transdisciplinary natural and social science research into integrated energy systems.
· In order to provide the impetus and resources required to transition to carbon free, domestic energy production, the US must begin immediately to invest a significant fraction of its fossil fuel energy resources in development and implementation of alternate energy production and efficient utilization. 

· This approach will accelerate and enhance the market forces associated with this transition.

· Create a set of comprehensive RD3 (research, development, demonstration, and deployment) activities articulating the benefits of energy productivity thereby limiting the use of energy capital. 

· NCSE and its affiliates and partners should implement innovative and interdisciplinary educational programs describing the nature and urgency of energy and climate problems and the necessity for short and long-term solutions; the primary audiences should be the general public and decision-makers.  

· The U.S. must immediately establish a multi-year (decadal) R&D plan that will lead to a sustainable and secure energy future. 

· Expert panels will convene to set the general goals for improving the diversity and reliability of energy supply while mitigating environmental impacts and improving energy predictability. Subgroups will form that will craft short and long term goals that contribute to attaining general goals (interdisciplinary groups will look at other scientific fields that can be integrated to yield transformational technologies).

Expanding Understanding

12. Professional Education and Capacity Building

1.  In order to produce well-rounded and employable graduates who can meet the professional demands of working in the dynamic energy industry, universities and colleges should take steps to improve the negotiation and presentation skills of students and their ability to work in groups to solve complicated problems on energy issues.  

2.  Education of students about energy should start at the grade school and high school levels.  Inquiry-based approaches should be adopted at these levels. 

3.  A systems approach should be used at the university level in the education of students to serve subsequently in various roles in the energy sector.  The systems approach includes the introduction of techniques such as life-cycle analyses, cost-benefit analysis and risk management into curricula.  

4.  The issue of program ownership that has plagued cross-disciplinary studies in universities should be addressed at the upper administrative level to ensure that academic degree programs on energy systems are broad-based enough to provide students with core competencies in technology, scientific analysis (including social science) and management.  

5.  School-to-work programs should be developed at the community college level to provide technicians to support the growing need for technologists to operate and maintain energy installations.  At this level, except for students who intend to transfer to four-year degree programs, training does not need to focus on intensive, theoretical analysis.  Focus should be on system performance assessment and maintenance. 

6.  Education on energy issues at all levels should be configured to bring out societal impacts of energy production, use and system operation.  Where traditional curricula do not allow room for additional courses, existing courses should be modified to include necessary concepts.  

7. Case studies should be used at both the undergraduate and graduate levels to enhance the ability of students to relate key concepts to real-world, evolving energy issues.  
8. At the undergraduate level where basic analytical and design courses are taught, key concepts should b pushed as far as possible into energy system design to enable students to adopt rational approaches rather than cookbook approaches to solving problems. 

9. Because energy issues are very dynamic and varied, institutions should enable students to get diverse perspectives by bringing corporate officials, agency officials and other analysts to teach students about energy issues.  

13. Consumer and Decisionmaker Education 
Marketing information should be tailored to the audience and include actionable items
· develop simple messages, tell the truth, don’t exaggerate

· translate the benefits of action to that market segment

NCSE should work with US DOE on the new energy education initiative in the Energy Policy Act of 2005 and should seek funding for the initiative 

NCSE should help foster an interdisciplinary approach to break down “silos” in universities, government, business and NGOs.
Progressive business leaders should work with business schools to teach about sustainability.

“Translators” on energy and science information are needed so that this information is understandable and usable for targeted audiences.

Encourage teaching of the “triple bottom line” (profits, environmental, and social costs) so academia and businesses can begin to change the status quo.

Use colleges’ life-long learning centers (for education of  retired citizens) as way to reach and train retirees, who are a powerful consumer base, influential with policymakers and who are concerned about the future of their grandchildren.

There should be a clearinghouse for energy consumer education, “marketing” information because there is so much information that it is hard to find and access.  
14. K-12 Energy Education

1.  Standards should be established so that all schools, new and existing, must be healthy high performing buildings:  

· students and teachers should be involved in the design and operation

· buildings should be used as teaching tools and learning labs

2.  A network should be established to connect and disseminate information to teachers and the public on research and existing resources.
3. Children and teachers must be connected with their own environment, both the built and the natural, and the impact that energy use has on it, through
· Informal education; formal education; family

· And real world experiences

4.  Adults must consider youths as full partners in environmental and energy decision making:

· encourage collaborative decision making involving students
· providing institutional support of student recommendations

· student’s ability to understand complex concepts and ideas must be respected

· students should be empowered as agents of change

· student achievement should be recognized and rewarded.
5.  Educators should incorporate global perspectives in their curricula on energy and the environment, including:  

· Impacts of decisions regarding energy uses and the environmental externalities

· Environmental, social, economic, and political concerns 

· Developing relationships among global environmental and energy issues and their local impacts

6.  Educators should deliver interdisciplinary energy and environmental content:

· Carry the theme of energy across curriculum

· Use a holistic approach integrating social and natural sciences

· Include historical and geographic content

· Improve information flow between researchers and teachers.
7.  Energy curricula must be:

· hands on

· inquiry-based

· experiential

· real-world problem-solving

· engaging 

· sequenced, building through grades

· adequately assessed

8.  Energy information content must include:

· consumption ethics and issues of responsibility

· technological literacy,

· health, hazards and safety, and energy security issues

· ecological health

· and must be standards-based

9.   ENERGY STAR should take the lead in establishing a multi-sector task force to develop standards for energy literacy that include an:

· inventory of existing standards

· definition of what students need to learn

· assessment of what is missing from existing standards

· assessment of how energy literacy relates to the core curriculum

· assessment of how it relates to teacher education

15. Why do People Make the Decisions They Do? - Capitalizing on Social Sciences Information

· Development of a sustainable energy future requires a greater degree of intergenerational cooperation. Information campaigns should recognize the importance of recognizing youth-awareness and participation in energy issues. Therefore, public information campaigns should be coordinated and include targeting of youth-oriented media.

· NCSE should explore potential sources of private funding and partnerships (including “non-traditional partnerships”) for energy research. Research priorities should include:

· better ways to communicate energy consumption to individuals and communities

· best methods to convey how consumption affects climate change

· methods to increase fundamental understanding of consumer choice and constraint related to energy

· studies to verify the extent to which environmental education changes behavior (research should also explore which environmental education systems are most effective)

· determining what kinds of feedback mechanisms and information streams are effective in changing energy consumption

· social science research to identify the underlying tensions and opportunities associated with the discussion of energy issue by various stakeholders.
· Educational leaders should emphasize strategies to encourage interconnections among disciplines to encourage system-wide understanding of energy concepts.

· A basic level of science literacy is a clear requirement for development of sustainable energy solutions.

· Science literacy must include social science methods and concepts.
· Therefore, NCSE should strongly encourage integration of natural and social science in interdisciplinary research and education.
16. Innovative Uses of Information Technology (cancelled)
17. Business Approaches to a Sustainable Energy Future
1. ESTABLISH and COMMUNICATE the EXISTENCE OF an AUTHORITATIVE BODY TO SCIENTIFICALLY RATE THE VALUE OF AVAILABLE TECHNOLOGIES.  

2. DEVELOP WAYS TO MAKE  RENEWABLE ENERGY MORE  COST EFFECTIVE THROUGH A MUCH LARGER NATIONAL R&D EFFORT FUNDED THROUGH SPECIFIC DEDICATED MECHANISMS, i.e., THE NATIONAL GAS TAX FUNDING THE NATIONAL HIGHWAY PROGRAM

3. ESTABLISH IMPROVED ENERGY TECHNOLOGY DEVELOPMENT AS A PRIMARY NATIONAL PRIORITY IN LINE WITH OTHERS, SUCH AS EDUCATION, EMPLOYMENT, and NATIONAL SECURITY.
4. SET a GOAL OF NATIONAL ENERGY SECURITY SIMILAR TO THAT SET FOR putting a human on THE MOON. 

5. CREATE DEPARTMENTS WITHIN LARGER CORPORATIONS TO CAPTURE the COSTs OF EXTERNALITIES, THEN WORK TO DECREASE THOSE COSTS AS PART OF THEIR LONG TERM ENVIRONMENTAL or SUSTAINABILITY PLAN.  These departments should be MORE INCLUSIVE IN TERMS OF ASSESSING IMPACT OF ENERGY INITIATIVES – LOOKing AT TOTAL COMPANY ASPECTS AND GLOBAL SOCIETAL IMPLICATIONS  -- FROM CORPORATE RISK TO FUTURE ENVIRONMENTAL BURDEN TO COMPANY REPUTATION

6. The AWARENESS OF the IMPORTANCE OF ENERGY SHOULD BE RAISED AMONG STOCK ANALYSTS and INVESTORS SO that COMPANIES CAN TAKE MORE RISKS.
7. There should be more CUSTOMER & GENERAL PUBLIC & MEDIA EDUCATION ABOUT ACHIEVEMENTS AND RECORDS. COMPANIES should PUT ACHIEVEMENTS ON THE PRODUCTS in the POPULAR,  GENERAL ADVERTISING and MEDIA.  A metric of environmental PERFORMANCE should be placed ON PRODUCTS

8. BUSINESS MUST ADVOCATE the IDEA THAT ENERGY and ENVIRONMENTAL AND SUSTAINABILITY ISSUES ARE A PRIMARY CONCERN AND TAKE ACTION NOW TO ENSURE THAT FUTURE GENERATIONS NOT SADDLED.  A CRITICAL MASS OF ACHIEVEMENT IS NEEDED TO MAKE REAL DIFFERENCE NOW!!

9. There should be ENHANCED RECOGNITION, REWARDS, and INCENTIVES for COMPANIES TO IMPROVE ENERGY PERFORMANCE  and perhaps for using DIFFERENT KINDS OF ENERGY SOURCES

10. A FOCUS FOR CHANGE SHOULD BE ON SMALL ENTREPRENEURSHIP; BECAUSE MAJOR COMMERICAL INNOVATIONS COME FROM START-UPS.  ENCOURAGE TECH TRANSFER FROM UNIVERSITIES & NATIONAL LABS.

Breakout Session 19: US and Global Perspectives on Renewable Energy

Use what we know: (Low Hanging Fruit)


For example: 

· EPA should develop standards for better and more efficient batteries for plug-in hybrids

· DOE – should copy the cheap Chinese solar hot water heater and put it into use in the US; the US government should broaden its view towards technology being developed in other countries.

· Auto-makers and DoE: should conduct research and development for more efficient engines for ethanol.
· US Dept. Education – Should use new state assessment tests to include renewable energy in the curriculum (science literacy standards to include renewable energy)
· Universities should develop and deploy anaerobic biodigesters

· Governments in developing countries and development agencies should learn from traditional knowledge and include developing cultures in this process 

· NGOs should do more extensive collaboration with state agencies to support local community initiatives, also collaborate more with orgs working on renewables in other countries

· Universities should work with Federal state and city governments enact building codes to encourage green buildings.
· USDA should support and conduct serious research on industrial growth of hemp as an energy product 

· University researchers should do more research about economic viability of renewable energy resources.
Recommendation: Focus resources on the most critical questions that need solution.


For example:

· Line up renewable energy advocacy with carbon credits (economist)

· Dept. of Agriculture and land grant universities should address the problem of increasing biomass volume without adding more acreage for production.
· Universities should study about perceptions of renewable energy, to help inform education of future and fight NIMBYism 

· DoE and Universities should study how to maximize the transmission grid for renewable energy.
Recommendation: Increase investment in future scientific capacity:


For example:

· Universities – should establish and enhance affiliations with developing countries, 

· Universities- should encourage student thesis work on renewable energy, and how to implement renewable energy and efficiency

Recommendation: Improve capacity to communicate with policy makers and decision makers:


For example:

· Universities, churches, nongovernmental orgs  - should use biofuels and renewables locally, create better collaboration among communities, public and private sectors

· NGOs should build educational campaigns in the US to focus on what Europe and the rest of the world is doing in renewables 

· The National Academy of Sciences should convene task force to understand institutional impediments (ie building codes) to energy efficiency, implement recommendations! 
· There should be a collaborative process to set acommon research agenda for environmental impacts of renewable sources.
Recommendation: The government should provide stable sources of funding to priority areas of investment:

For Example:

· Universities should not seek and Congress should not fund earmarks for energy research. 

· There should be a DARPA-like agency to focus on cutting edge renewable technologies, with potentially huge benefits

· Carbon credits from developing countries should go to fund university research and development in those countries

· Congress should expand and stabilize competitive funding for research and development of renewable energy technologies.  
Outliers

· There should be more scientific work on results management

· A Task force on transmission efficiency should be established.
