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Appendix A

Connecticut’s Higher Educational Energy Efficiency Resources

This matrix addresses item (1) of the Energy Excellence Plan requirements in Section 97 of Public Act 07-242.  The matrix describes most of the courses and educational resources which focus on energy efficiency and related energy/environmental subject areas offered at each institution of higher education within Connecticut.  The schools are listed in alphabetical order, and not all courses may currently be offered.

College/ University
School
Class or Degree Program Offered and type
Major/ Minor
Course Number and Title
Course Description

Asnuntuck Community College
-
Associates Degree
Course
EVS*292-Current Topics in Environmental Science
An opportunity to investigate and discuss environmental health topics and local issues that may have an impact on students. Topics include air, water and land resource use, pollution of these resources and the effect on environmental health. (Formerly ECOL 271.)

Baran Institute of Technology
Technical
Certificate 
HVAC/R Technology Program
HV 220 Air Conditioning Reclamation, Recycling, and Recovery
[8.76 quarter credits] [6.33 quarter credits evening] 
You'll receive instruction in A/C concepts, psychometrics, relative humidity, as well as in the techniques necessary to size, install, service, troubleshoot, and repair room air conditioners. You'll also receive instruction in the differences in automotive A/C and how to properly recover and charge a system. 

Capital Community College
-
Associates Degree
Course
ENV*214 - Environmental Control Process
Quantitative solutions to the environmental problems concerning public health, air and water pollution, water and wastewater treatment, and solid waste management will be addressed. The application of engineering methods for environmental preservation and protection will also be studied. Formerly listed as WMT 214, not open to students who have successfully completed WMT 214. Prerequisite: WWT* 110, 112, 114, 116 or State of Connecticut Wastewater Certification Levels I and II.

Central CT State University
Arts and Sciences
Undergraduate Bachelor of Science
Bachelor of Science Industrial Technology-Major in Civil Engineering Technology
EMEC 114-Introduction to Energy Processing
Introduction to Energy Processing Survey of energy conversion systems, including aspects of energy transmission and control employed by industry to increase its value and usefulness. Laboratory experiments include development and use of various energy systems. Open to all students.  3 credits.

Central CT State University
Arts and Sciences
Graduate Degree-Chemistry
Chemistry
CHEM 406 - Environmental Chemistry
Environmental Chemistry Spring. (O) [c] Prereq.: CHEM 301 and CHEM 210 and 211. Nature and properties of pollutants, their interaction with each other and the environment, preventative and remedial methods of control. Laboratory concerned with sampling and analysis of pollutants. Two hours of lecture and one two-hour laboratory period per week.3 Credit Hours.

Central CT State University
Arts and Sciences
Undergraduate Bachelor of Science
Geography
Geog. 270 Geography of Hazards
Examines human and environmental generation of risks and hazards.  Discussion will focus on both the social and physical aspects of causality, risk perception and migration. 3 Credits

Central CT State University
Arts and Sciences
Undergraduate Bachelor of Science and Graduate Program
Geography
Geog. 433 Issues in Environmental Protection
Issues in the environmental protection planning process. Topics may include air quality, noise, solid wastes, hazardous materials, wilderness areas, endangered species, wetland and land use issues. A single field trip may be required. 3 Credits.

Central CT State University
Arts and Sciences
Undergraduate Bachelor of Science and Graduate Program
Geography
Geog. 440 Rural Land Use Planning
Land use patterns & the planning process in agriculture, transportation, recreation, industry, population and settlement in rural areas. Case studies and field work emphasizing the impact of urbanization of rural Connecticut. 3 Credits

College/ University
School
Class or Degree Program Offered and type
Major/ Minor
Course Number and Title
Course Description

Central CT State University
Arts and Sciences
Undergraduate Bachelor of Science and Graduate Program
Geography
Geog. 441 Community & Regional Planning
Philosophies, theories, and principles involved in planning of regions and urban areas. 3 Credits

Central CT State University
Arts and Sciences
Undergraduate Bachelor of Science and Graduate Program
Geography
Geog. 445 Environmental Planning
Prereq.: Geog. 110 or permission of instructor. Examines the environmental impacts of land development and natural constraints on planning and public policy decision-making. Case studies and field work will emphasize aspects of environmental planning in the Greater Hartford region. 3 Credits

Central CT State University
Arts and Sciences
Undergraduate Bachelor of Science and Graduate Program
Geography
Geog. 472 - Topics in Physical Geography
Prereq.: Geog. 272 or 275 or 374 or permission of instructor. Selected topics in physical geography, including urban climates, microclimatology, global change, cold environments and the impact of glacial and periglacial processes on landforms.3 Credits

Central CT State University
Arts and Sciences
Undergraduate Bachelor of Science and Graduate Program
Geography
Geog. 473 Geography of Natural Resources
Prereq.: Geog.110 or permission of instructor. Examines the definition, location and evaluation of natural resources, their human exploitation and management. Focus on management strategieis and cost benefit analyses of environmental degradation associated with resource use. Examples illustrated with GIS and remote sensing techniques. 3 Credits

Central CT State University
Arts and Sciences
Undergraduate Bachelor of Science
Major-Biochemistry
Chem 406-Environmental Chemistry
Environmental Chemistry Spring. (O) [c] Prereq.: CHEM 301 and CHEM 210 and 211. Nature and properties of pollutants, their interaction with each other and the environment, preventative and remedial methods of control. Laboratory concerned with sampling and analysis of pollutants. Two hours of lecture and one two-hour laboratory period per week. 3 Credit hours.

Central CT State University
Arts and Sciences
Undergraduate Bachelor of Science
Major-Biology
Bio-132-Introductory Ecology
Introductory course that introduces students to ecological processes structuring the biosphere and our impacts on it. Emphasis will be placed on current local and global environmental issues and ways of making human lifestyles sustainable. Three lectures per week.-3 credits.

Central CT State University
Arts and Sciences
Undergraduate Bachelor of Science
Major-Biology
Bio-133-Laboratory in Introductory Ecology
An introductory biology laboratory course in field ecology to accompany, or follow, BIO 132. 1 credit(Field Trip-Week 7 –Mar. 5 Energy Efficiency lab) 

Central CT State University
Arts and Sciences
Undergraduate Bachelor of Science
Major-Biology
BIO 436 - Environmental Resources and Management
Analysis of the interactions of human population-resource depletion-pollution at local to global scales from an environmental management/protection perspective. Emphasis upon better understanding the impacts of overpopulation and methods for control, significance and loss of biodiversity, aquatic pollution, and global climate change. 3 credits.

Central CT State University
Engineering and Technology College
Graduate Degree
Engineering
ETC 476 - Environmental Technology
Environmental Technology Fall. [GR] Prereq.: CHEM 111 or 121, MATH 115 or 119. Environmental effects on air, water, and land from construction activities. Case studies with discussion of corrective action.3 Credits

College/ University
School
Class or Degree Program Offered and type
Major/ Minor
Course Number and Title
Course Description

Charter Oak State College
 
Associate Degree or Bachelor Degree
Course
SCI 202 - Topics in Environmental Science
This course will introduce the student to a current topic in environmental science of their choosing. The student will investigate a specific environmental issue, topic, or product related to their community and/or personal experience, establish a hypothesis (if applicable), and test the hypothesis through the scientific method. In an effort to complete this 1-credit course, the student will select a topic, perform a “field” effort (visit a site or facility, interview expert sources, etc.), and submit a Field Experience Action Plan, Draft Field Experience Report (optional), and a Final Field Experience Report in American Psychological Association (APA) format. Traditional and web-based research methods and resources will be required and demonstrated throughout the course and specifically in the Final Field Experience Report. 1 Credit

Connecticut College
Business
 
Course
ECONOMICS  307  ENVIRONMENTAL ECONOMICS  
The application of economic theory to natural resource use and environmental problems.  Emphasis is placed on the environmental consequences of externalities, a theoretical analysis of policies designed to arrest and control environmental degradation and the contribution of benefit-cost analysis to environmental problems.

Connecticut College
 
Undergraduate/Graduate
Economics
ECONOMICS  404  SEMINAR IN ENVIRONMENTAL AND NATURAL RESOURCE ECONOMICS  
The application of economic theory to environmental problems and natural resource use with special reference to cost-benefit analysis, dynamic efficiency, externalities, and public goods.  Current issues such as global warming, acid deposition, fossil fuel use, biodiversity, and environmental justice will be discussed.  Each issue will be analyzed in terms of recent policy changes and their economic implications.

Connecticut College
 
Undergraduate
Environmental Studies
ENVIRONMENTAL STUDIES  110  ENVIRONMENTAL STUDIES AS A NATURAL SCIENCE 
A study of the basic ecological processes operative in natural systems.  Our dependence upon those systems and the impact of human activities upon them.  The application of the ecological principles, such as energy flow and recycling of resources, to the solution of some of the environmental problems facing society.

Connecticut College
 
Undergraduate
Environmental Studies
ENVIRONMENTAL STUDIES  111  ENVIRONMENTAL STUDIES AS A SOCIAL SCIENCE
This course will explore the interdisciplinary nature of environmental studies, investigating the linkages between environmental science, the social sciences, and the humanities.  Particular emphasis will be placed on the complex linkage between science and politics, looking at both domestic U.S. environmental problems and policy as well as international and global environmental problems and responses by the international community.  Environmental philosophies, literature, social activism, and economics will also be included in this interdisciplinary introduction to environmental studies.

Connecticut College
 
Undergraduate
Environmental Studies
ENVIRONMENTAL STUDIES  120  INTRODUCTION TO ENVIRONMENTAL GEOLOGY 
An introduction to the role of humans within the recent geologic environment.  Topics include dangers imposed by geologic hazards, issues of mineral and water resource development and concerns surrounding environmental pollution.  Indoor and outdoor laboratory exercises emphasize regional environmental problems and geologic hazards.

College/ University
School
Class or Degree Program Offered and type
Major/ Minor
Course Number and Title
Course Description

Connecticut College
 
Undergraduate/Graduate
Environmental Studies
ENVIRONMENTAL STUDIES  251  ENVIRONMENTAL ACTIVISM AND ITS POLITICAL IMPACT AROUND THE GLOBE  
The emergence and development of environmental activism in industrialized societies and its impact on the policy-process.  Brief review of the major environmental philosophies that have shaped environmental movements and politics around the globe; focus on comparing the characteristics and impact of popular environmental movements in advanced industrialized democracies and communist/post-communist societies.  Comparison of experience of the United States, Western Europe, and Japan with those of the former Soviet Union, East-Central Europe, and China.

Connecticut College
 
Undergraduate
Environmental Studies
ENVIRONMENTAL STUDIES  290  GOODWIN-NIERING CENTER CERTIFICATE SEMINAR
  A combination of guest lecturers and student presentations on current environmental issues for participants in the GOODWIN-NIERING CENTER Certificate Program.

Connecticut College
 
Undergraduate
Environmental Studies
ENVIRONMENTAL STUDIES  314  EARTH SURFACE PROCESSES AND LANDFORMS  
A general investigation of geomorphic processes and the resultant landforms.  The physical mechanisms important in landscape development will be examined.  Topics include erosion and deposition by the ocean, rivers, glaciers and landslides.  Laboratory focuses on field observation and field measurement techniques. 

Connecticut College
 
Undergraduate
Environmental Studies
ENVIRONMENTAL STUDIES  493, 494  ADVANCED STUDY SEMINAR IN ENVIRONMENTAL STUDIES
A seminar addressing current environmental issues and conflicts such as pollution of aquatic and terrestrial ecosystems, acidic deposition and global change.  Students will be expected to make presentations and actively participate in discussions.

Connecticut College
 
Undergraduate
Environmental Studies
ENVIRONMENTAL STUDIES  493A, 494A  LAW, SCIENCE AND THE ENVIRONMENT  
Focus on topical issues relating to law, science and the environment.  The intersection of law and science in the legal environmental arena from both a current events and global perspective.

Connecticut College
 
Undergraduate
Environmental Studies
ENVIRONMENTAL STUDIES  493C, 494C  THE IMPACT OF THE WORLD’S POPULATION ON OUR ENVIRONMENT  (WITH AN EMPHASIS ON THE ATMOSPHERE)
This seminar includes topical issues concerned with the impact of the world's population on our biosphere.  The topics we discuss include the following:  photochemical smog, greenhouse gases, global warming, radiation transfer, acid rain, ozone depletion, and meteorology.  Difficulties associated with environmental reporting are also 

College/ University
School
Class or Degree Program Offered and type
Major/ Minor
Course Number and Title
Course Description

Connecticut College
 
Undergraduate
Environmental Studies
ENVIRONMENTAL STUDIES  493D, 494D  GEOLOGIC HAZARDS AND HUMANS  
Introduction to flooding, landslide, climatic, volcanic and earthquake hazards facing humans.  Seminar topics will examine the role of individuals, industry and government in preparing for and responding to natural disasters.

Connecticut College
 
Undergraduate
Environmental Studies
ENVIRONMENTAL STUDIES  493F, 494F  MARINE POLLUTION
The course focuses on the science, laws and policies surrounding marine pollution.  Special attention on the development of international and domestic marine pollution laws and their impact on marine transportation of oil and chemicals.  Seminar format, requiring significant class participation and student-led discussions.  Honors quality research term paper required.

Connecticut College
 
Undergraduate
Environmental Studies
ENVIRONMENTAL STUDIES  350 at MBL  ANALYSIS OF AQUATIC ECOSYSTEMS  
Nature and controls of  processes (production, decomposition, element cycling and biogeochemistry) in freshwater, estuarine and marine ecosystems.  Application of basic principles of ecosystems ecology to investigating contemporary environmental problems such as coastal eutrophication, fisheries exploitation, effects of introduced species, acid deposition and global change.  Four credit hours.

Connecticut College
 
Undergraduate
Environmental Studies
ENVIRONMENTAL STUDIES  352 at MBL  ANALYSIS OF TERRESTRIAL ECOSYSTEMS  
Introduction to fundamental biogeochemical processes in fields, pastures, tundra and forested ecosystems.  Physiological ecology of land-plants and soil organisms in an ecosystems context.  Impacts of environmental change on the landscape at local, regional and global scales will be discussed.  Four credit hours.

Connecticut College
 
Undergraduate
Government
GOVERNMENT  260  PROBLEMS OF ENVIRONMENTAL POLICY AND LAW  
An examination of political and legal problems associated with attempts to devise and implement public policy with respect to environmental quality.  Topics include the political behavior of public and private interest groups, businesses and government agencies which are saliently concerned with environmental problems.

Connecticut College
 
Undergraduate
Government
GOVERNMENT  326  INTERNATIONAL ENVIRONMENTAL COOPERATION
Consideration of various factors and explanations for the successes and failures in attempting to solve international and transboundary environmental problems.  In evaluating past lessons and future prospects for improved environmental protection at the global level, consideration of the actions of states, and transnational non-governmental organizations and other actors.

College/ University
School
Class or Degree Program Offered and type
Major/ Minor
Course Number and Title
Course Description

Eastern Connecticut State University
Arts and Sciences
Environmental Earth Science - Bachelors
Major
-
The Environmental Earth Science track addresses environmental concerns such as natural resource management, geologic hazards, and groundwater contamination; the General Earth Science track focuses on understanding the earth system in a more general way and is appropriate for those interested in elementary or secondary school teaching. In addition to formal course work, independent studies and internships (when available) offer students the opportunity to integrate field, laboratory, technical writing, and/or computer skills in the investigation of environmental or earth science questions. The department also offers a minor in Geographic Information Systems, Geomorphology, Hydrogeology, and Sustainable Energy Studies. 

Eastern Connecticut State University
Continuing Education
Sustainable Energy Management
Certificate
-
Continuing growth in conventional energy consumption is not sustainable in the future because of environmental and social problems such as global warming and economic instability. The transition to an economy based on renewable energy technologies such as hydroelectric, solar, and wind energy is inevitable. Sustainable Energy Management is the study of this transition through the perspectives of the natural and social sciences. The Certificate Program is open to all, including those that already have a baccalaureate degree. 

Eastern Connecticut State University
Continuing Education
Sustainable Energy - Bachelor of General Studies
Concentration
-
The production and consumption of energy, especially energy based on fossil fuels, is a major source of environmental and social problems in the US and the world, including global warming, air pollution, ecosystem destruction, and economic instability. Continuing growth in conventional energy consumption is not sustainable in the future and transition to an economy based on renewable energy technologies such as hydroelectric, solar, and wind energy is inevitable. Sustainable Energy Management is the study of this transition through the perspectives of the natural and the social sciences. The concentration in Sustainable Energy Management prepares individuals to work as energy policy specialists in government, industry, and education.

Eastern Connecticut State University
Continuing Education
Environmental Management and Policy
Concentration
-
Environmental Management and Policy (EMP) is an interdisciplinary BGS that explores the interaction between humans and the environment.  This concentration provides a broad-based education.  In addition to formal coursework, internships offer students the opportunity to integrate field experiences, laboratory, technical writing and/or computer skills in the investigation of environmental problems.  The primary objective of this program is to prepare individuals as environmental technicians and environmental analysts for positions in the private sector or in public service.  

College/ University
School
Class or Degree Program Offered and type
Major/ Minor
Course Number and Title
Course Description

Eastern Connecticut State University
NA
NA
NA
Institute for Sustainable Energy
The Institute for Sustainable Energy at Eastern Connecticut State University was established in 2001 to identify, develop, and implement the means for achieving a sustainable energy future. The Institute focuses on matters relating to energy education, energy policy, efficiency conservation and load management, renewable energy, distributed generation, protection of environmental resources, and the dissemination of useful information on energy alternatives and sustainability to users and providers of energy. The Institute adds an unbiased focus on practical applications and dissemination of information about how to improve the energy profile and sustainability of Connecticut and the region. 

Fairfield University
Arts and Sciences
Course
Biology
BI 70 Science, Technology and Society
This course analyzes the major issues of science and technology that confront today's society. Through an examination of the underlying science, students gain an understanding of the impact these issues hold for the environment, our natural resources, and our society, including benefit versus hazard expectations. Course issues, which change to incorporate timely topics, include acid rain, agriculture, diseases such as AIDS, cancer, and heart disease, energy, genetic engineering, the greenhouse effect, ozone depletion, and water pollution. Note: this course counts as a science core course, but does not satisfy requirements for the Biology major or minor. 3 lectures. 3 credits.

Fairfield University
Arts and Sciences
Course
Biology
BI 76 Environmental Science
The science of the environment is presented through examination of the interconnections among physical, chemical, and biological fields of inquiry. This course looks at how the global environment is altered by the human population, technology, and production of fuels and food. In this course, students will acquire a scientific understanding of current issues in environmental science and learn to evaluate claims about current environmental problems. This course satisfies the Natural Sciences core requirement but does not satisfy requirements for the biology or chemistry major or minor. 3 lectures. 3 credits.

Fairfield University
Arts and Sciences
Environmental Studies - Bachelors
Minor 
-
A student will be able to minor in Environmental Studies by taking at least fifteen credits of courses that focus on environmental issues from a variety of disciplinary perspectives. The normal sequence includes three cornerstone courses and three electives

Fairfield University
Arts and Sciences
Course
Physics
PS 93 Energy and Environment
This course is designed to introduce students not majoring in the natural sciences to topics relating to work, energy, and power. Many of the environmental consequences resulting from our use of energy will be explored. The finite nature of our fossil fuels will be examined, as well as many of the alternatives to energy resources, including solar energy, wind, tidal, and geothermal energy, nuclear fission, and nuclear fusion. Mathematical prerequisites are limited to arithmetic and simple algebra.

College/ University
School
Class or Degree Program Offered and type
Major/ Minor
Course Number and Title
Course Description

Fairfield University
School of Engineering 
Course
Engineering
EG 174 Engineering Economy
This course presents the fundamental concepts of engineering economic analysis. The course develops the tools required to resolve engineering problems by applying criteria for economic efficiency, including present worth analysis, annual cash flow analysis, and rate of return analysis, as applied to engineering problems.  The course also demonstrates the complex effects of depreciation, income tax, and inflation on economic   analysis.

Manchester Community College
Environmental Science
NA
Course
EVS* 100: Introduction to Environmental Science
An introduction to the problems of physical resources management and aspects of ecological concern in our natural environment, with emphasis on our demand for energy, the consumption of our natural resources, resource pollution, and waste management. Alternate sources of energy are explored. Class: 3 hours per week. (Fa,Sp,Su) 3 credits

Mitchell College
 
Environmental Studies - Bachelors
Major
-
Maintaining an environment that will continue to sustain life on earth has become a global issue. The study of the environment prepares students to be stewards of the earth’s natural resources in their roles as citizens,  politicians and employees of industry or government. The newly anticipated (Fall 2007) Bachelor of Arts Degree in Environmental Studies major at Mitchell College is an interdisciplinary program taking advantage of the expertise of Mitchell’s present faculty (Business, Humanities, Criminal Justice, Social Science, Mathematics, and Science). This interdisciplinary approach gives students the knowledge and the skills needed to fully understand the complexities of major environmental issues.

Norwalk Community College
Architectural Engineering and Technology
NA
Course
ARC 240 Environmental Systems
This course imparts a knowledge of the interior environment of structures large and small and the  interrelationship of energy, climate, site and architectural design. Conservation of non-renewable energy  sources is an intrinsic theme. A study of the design factors in heating, cooling, plumbing, fire protection and electrical systems is included. Two hours of class work, two hours of laboratory.

Southern CT State University
Arts and Sciences
Environmental Studies, Bachelors
Minor 
Env 101 - Environmental Studies I
An overview of the major scientific concepts that underlie current environmental problems. A multidisciplinary approach to the nature and extent of the pollution jeopardizing our air, water, resources, wildlife, and quality of human life. 3 credits.

Southern CT State University
Arts and Sciences
Environmental Studies, Bachelors
Minor 
Env 102 - Environmental Studies II
Study of the political, legal, and economic dimensions of environmental issues. 3 credits.

Trinity College
 
Environmental Science - Bachelors
Major
 
 

Trinity College
 
Chemisty Course
NA
Chemistry 130 - Environmental Chemistry]
This course explores the fundamental chemistry relevant to environmental pollution through lectures, discussion, and class activities which measure actual pollution levels in the Hartford area. The types of pollutants, the risks associated with pollution, and the stps which can be taken to ameliorate pollution will be discussed, with particular emphasis on the urban environment. Not creditable to chemistry or biochemistry majors. Enrollment limited (1.00 course credit).

College/ University
School
Class or Degree Program Offered and type
Major/ Minor
Course Number and Title
Course Description

University of Bridgeport
School of Engineering: Technology Management
Environmental and Energy Management - Concentration
Masters
NA
The Technology Management Master's Program is designed to develop leaders adept at managing technology dependent organizations, technological change, and skilled in establishing and maintaining superior competitive advantage for their respective enterprises. It is essential that an enterprise continually develops, sources and/or applies, the latest technology for products, services, processes and systems. The UB Technology Management Program is specifically designed to develop skills and competencies such as: 1. Identifying and evaluating the impact of relevant changing technology and managing those changes effectively in organizations. 2. Designing programs to identify, develop and implement innovative technological based solutions. 3. Managing the effective planning and execution of those technology based initiatives and the integration of their results into the mainstream of an enterprises' strategy, processes and operations. 4. The application of technology to create wealth. 5. Leadership and the creation of high-performance global teams. 6. Creating and sustaining exceptional innovation and communication skills. UB's Technology Management program offers the student the flexibility of customizing their academic focus and to specialize in a number of concentrations, which are inter-disciplinary and available through various departments to provide more career choices and flexibility for the students.

University of Connecticut
Arts and Sciences
Physics Course
NA
104Q. Physics of the Environment with Laboratory.
Concepts of physics applied to the physical environment, particularly to current problems related to energy, transportation, and pollution. These relationships will be further explored in the laboratory section. CA 3-LAB.

University of Connecticut
Office of Environmetal Policy
NA
NA
NA
Environmental responsibility and sustainability have played increasingly large roles at the University. The Office of Environmental Policy (OEP) was created in 2002 to focus on and pursue excellence in environmental performance, emphasizing sustainability initiatives ranging from climate change to water conservation and green building, and more recently adding a regulatory compliance oversight function with three full-time staff analysts. The director of the OEP reports to the Vice President and Chief Operating Officer of the University and communicates frequently with several key administrators, faculty, staff and students who have been appointed by the President and Provost to serve on the Environmental Policy Advisory Council (EPAC). The EPAC provides the University community with a focal point for dialogue on these issues, and has been integral to the successful planning and implementation of environmental sustainability initiatives at UConn.

College/ University
School
Class or Degree Program Offered and type
Major/ Minor
Course Number and Title
Course Description

University of Connecticut
School of Engineering
Environmental Engineering, Bachelors
Major
NA
Our mission is to provide a state of the art and multidisciplinary learning environment supported by cutting-edge research in three core areas (tracks): (i) Biogeochemical processes (BGC);(ii) Air pollution and atmospheric processes (ATM);and (iii) Hydrogeosciences and engineering (HGS). These three tracks reflect the scope and interdisciplinary nature of Environmental Engineering. Peavy et al. (Environmental Engineering, 1985) provide the following definition: "that branch of engineering that is concerned with protecting the environment from the potentially deleterious effects of human activity, protecting human populations from the effects of adverse environmental factors and improving the environmental quality for human health and well-being".

University of New Haven
College of Arts & Science
Environmental Science
Major
-
The Environmental Science program at the University of New Haven is an interdisciplinary program offered by the College of Arts and Sciences.  The Bachelor’s Degree provides undergraduate students with a strong foundation in biological and earth sciences, chemistry, physics, and mathematics, followed by a variety of advanced courses in geoscience, environmental science, and related disciplines.

Wesleyan University
-
Environmental Studies
Certificate
E&ES 199 Introduction to Environmental Science
In this course we address: How does the natural environment function and what are the impacts of human activities on our natural environment. Discussions about global warming, nuclear pollution, and disappearance of species crowd the headlines every day, but what is natural variation and what is human impact? The course provides a short introduction to the four spheres of the earth (rock, water, air, life) and their interactions. Active Earth processes (plate tectonics, weathering, volcanism, etc.) are reviewed, and then we discuss in some detail five main topics: population growth, energy supplies and demand, global climate change, ecology - biodiversity, pollution of air, water, and food, together with a host of smaller topics and issues.

College/ University
School
Class or Degree Program Offered and type
Major/ Minor
Course Number and Title
Course Description

Wesleyan University
Exeley Science
Environmental Studies
Certificate
Description
Seeking to address the economic and social perspective of environmental issues, Wesleyan’s Environmental Certificate Program was developed by faculty in the mid-1990s.  Since these issues can be approached from many sides, a thorough understanding of their intricacies requires a multidisciplinary background spanning a wide portion of a liberal arts curriculum.                                                                                   The Program requirements have recently been redefined to expand the scope of coursework to include study outside the traditional realms of biology, earth & environmental sciences, government, chemistry, biology, and economics. Topics of special interest within the certificate program include: global climate change and its expected impact on society; and creation of a sustainable economy; food production; population growth; clean air and water; biodiversity; resource efficiency; environmental justice; and responsible environmental policies among industrial and commercial enterprises. Undergraduates have the opportunity to participate in hands-on projects and field research aimed at real-world solutions to environmental crises. 

Wesleyan University
Exeley Science
Environmental Studies
Certificate
Funding
The Environmental Studies Program is funded in part by Robert Schumann.  These funds support a coordinating series of lectures, workshops and symposia about environmental issues for students and faculty.   Please refer to our website (www.wesleyan.edu/escp), for updated events. A sampling of past events included: Long Lane Farm Pumpkin Festival, Where On Earth Are We Going Symposium, Earth Day Keynote Address, and Special Lectures.

Wesleyan University
Sustainability Advisory Group for Environmental Stewardship 
NA
NA
NA
The Sustainability Advisory Group is responsible for developing a Campus Climate Action Plan.  This plan will describe the actions – policies, programs, and measures – that Wesleyan will take to meet specified greenhouse gas reduction targets and timetables as well as identify other ways to achieve carbon neutrality. The committee, comprised of students, faculty, and staff, is also responsible for researching and tasking campus departments to implement the proposed measures. The committee will look at all aspects of campus activity, including energy consumption, procurement, transportation, construction and renovations, recycling and waste, grounds management, and dining, and recommend ways for all of them to become more environmentally sustainable.  http://www.wesleyan.edu/sustainability/energy_projects.html

Yale University
Undergraduate Studies
Applied Physics, Bachelors
Major
APHY 110b, The Technological World. 
An exploration of modern technologies that play a role in everyday life, including the underlying science, current applications, and future prospects. Examples include solar cells, light-emitting diodes (LEDs), computer displays, the global positioning system, fiber-optic communication systems, and the application of technological advances to medicine. For students not committed to a major in science or engineering; no college-level science or mathematics required.

College/ University
School
Class or Degree Program Offered and type
Major/ Minor
Course Number and Title
Course Description

Yale University
Undergraduate Studies
Environmental Engineering, Bachelors
Major
-
An introduction to energy and environmental issues faced by the discipline of architecture. Global environmental issues, basic principles of energy generation and energy use, and fundamental climatic precursors and patterns. The complexity of developing solutions that address a wide range of local and global concerns. The program prepares students for leadership positions in industry and government agencies or for further studies in engineering, science, business, law, and medicine. Three degree programs are offered: the B.S. in Environmental Engineering, the B.S. in Engineering Sciences (Environmental), and the B.A. in Engineering Sciences (Environmental). The B.S. degree program in Environmental Engineering is for students mainly interested in a career as a practicing environmental engineer. The B.S. degree program in Engineering Sciences (Environmental) is for students who desire a strong background in environmental engineering and more flexibility for course work in other, sometimes indirectly related, fields. The B.A. degree program in Engineering Sciences (Environmental) is intended for students whose careers will involve, but not be dominated by, the skills of environmental engineering. The B.A. program is appropriate for those contemplating a career in which scientific and technological problems can play an important role, as is often the case in law, business, medicine, or public service.

 

Yale University
Undergraduate Studies
Environmental Engineering, Bachelors
Major
ENVE 120a, Introduction to Environmental Engineering.
Introduction to engineering principles related to the environment, with emphasis on causes of problems and technologies for abatement. Topics include air and water pollution, global climate change, hazardous chemical and radioactive wastes, and green technology.

Yale University
Undergraduate Studies
Environmental Engineering, Bachelors
Major
ENVE 360b, Green Engineering and Sustainable Design. 
Study of green engineering, focusing on key approaches to advancing sustainability through engineering design. Topics include current design, manufacturing, and disposal processes; toxicity and benign alternatives; policy implications; pollution prevention and source reduction; separations and disassembly; material and energy efficiencies and flows; systems analysis; biomimicry; and life cycle design, management, and analysis.

College/ University
School
Class or Degree Program Offered and type
Major/ Minor
Course Number and Title
Course Description

Yale University
Yale Student Environmental Coalation
NA
NA
NA
The Yale Student Environment Coalition is a non-profit, student-run group at Yale University. YSEC is dedicated to greening the Yale community and the surrounding area, and promoting environmental protection regionally, nationally, and internationally. YSEC was founded in 1986 as a 501(c)(3) non-profit group. YSEC has a Board of Overseers composed of Yale faculty, key YSEC alumni, and other environmental leaders. The Board meets twice a year to advise the Steering Committee and Co-Chairs on proposed and current projects, and to approve the budget. The Co-Chairs and Board of Overseers work solely on a volunteer basis. It receives generous support from the Yale Institute for Biospheric Studies, Yale School of Forestry and Environmental Studies, Dwight Hall, and the Social Justice Network.

Yale University
School of Forestry & Environmental Studies
Graduate
Ecology, Ecosystems & Biodiversity
See www.Yale.edu
See www.Yale.edu

Yale University
School of Forestry & Environmental Studies
Graduate
Environmental Health
See www.Yale.edu
See www.Yale.edu

Yale University
School of Forestry & Environmental Studies
Graduate
Environmental Statistics
See www.Yale.edu
See www.Yale.edu

Yale University
School of Forestry & Environmental Studies
Graduate
Atmospheric Science
See www.Yale.edu
See www.Yale.edu

Yale University
School of Forestry & Environmental Studies
Graduate
Forestry, Forest Science & Management
See www.Yale.edu
See www.Yale.edu

Yale University
School of Forestry & Environmental Studies
Graduate
Global Change Science & Policy
See www.Yale.edu
See www.Yale.edu

Yale University
School of Forestry & Environmental Studies
Graduate
Industrial Environmental Management
See www.Yale.edu
See www.Yale.edu

College/ University
School
Class or Degree Program Offered and type
Major/ Minor
Course Number and Title
Course Description

Yale University
School of Forestry & Environmental Studies
Graduate
Policy, Economics & Law
See www.Yale.edu
See www.Yale.edu

Yale University
School of Forestry & Environmental Studies
Graduate
Social Ecology of Conservation & Development
See www.Yale.edu
See www.Yale.edu

Yale University
School of Forestry & Environmental Studies
Graduate
Urban Ecology & Environmental Design
See www.Yale.edu
See www.Yale.edu

Yale University
School of Forestry & Environmental Studies
Graduate
Water Science, Policy and Management
See www.Yale.edu
See www.Yale.edu

Yale University
School of Forestry & Environmental Studies
Graduate
Center for BioDiversity and Conservation Science
See www.Yale.edu
See www.Yale.edu

Yale University
School of Forestry & Environmental Studies
Graduate
Center for Business & the Environment at Yale
See www.Yale.edu
See www.Yale.edu

Yale University
School of Forestry & Environmental Studies
Graduate
Center for Coastal and Watershed Systems
See www.Yale.edu
See www.Yale.edu

Yale University
School of Forestry & Environmental Studies
Graduate
Center for Environmental Law & Policy
See www.Yale.edu
See www.Yale.edu

Yale University
School of Forestry & Environmental Studies
Graduate
Center for Industrial Ecology
See www.Yale.edu
See www.Yale.edu

College/ University
School
Class or Degree Program Offered and type
Major/ Minor
Course Number and Title
Course Description

Yale University
School of Forestry & Environmental Studies
Graduate
Environment & Health Initiative
See www.Yale.edu
See www.Yale.edu

Yale University
School of Forestry & Environmental Studies
Graduate
Global Institute of Sustainable Forestry 
See www.Yale.edu
See www.Yale.edu

Yale University
School of Forestry & Environmental Studies
Graduate
Hixon Center for Urban Ecology
See www.Yale.edu
See www.Yale.edu

Yale University
School of Forestry & Environmental Studies
Graduate
Tropical Resources Institute
See www.Yale.edu
See www.Yale.edu

Yale University
School of Forestry & Environmental Studies
Graduate
Center for Green Chemistry & Green Engineering at Yale
Greening Business Operations F&ES 96019a / MGT 564
The course examines various industries from engineering, environmental, and financial perspectives. Methods are drawn from operations management, industrial ecology, and accounting and finance to investigate industrial processes, the potential to pollute, and the environmental and business implications of various sustainability approaches. Discounted cash flow analysis, life cycle assessment, and environmental cost accounting are typical tools that are taught; the class also involves several field trips to companies. 

Yale University
School of Forestry & Environmental Studies
Undergraduate
Center for Green Chemistry & Green Engineering at Yale
Intro to Green Chemistry CHEM 102 01 (11552) 
Overview of green chemistry. Introduction to the basic concepts and methods needed to design processes and synthesize materials in an environmentally benign way. Related issues of global sustainability. Case studies that suggest possible solutions for the serious environmental and toxicological issues currently facing industry and society. Intended for non-science majors with a basic high school background in chemistry and physics, as well as high school algebra. Does not satisfy premedical chemistry requirements or requirements for the Chemistry major

Yale University
School of Forestry & Environmental Studies
Graduate
Center for Green Chemistry & Green Engineering at Yale
Green Engineering and Sustainable Design ENVE 360 / ENAS 360 / ENAS 660
Study of green engineering, focusing on key approaches to advancing sustainability through engineering design. Topics include current design, manufacturing, and disposal processes; toxicity and benign alternatives; policy implications; pollution prevention and source reduction; separations and disassembly; material and energy efficiencies and flows; systems analysis; biomimicry; and life cycle design, management, and analysis. Prerequisite: CHEM 113 or 114 or permission of instructor

Appendix B

Comprehensive Residential Conservation Program

This section addresses Section 14 of Public Act 07-242 calling for the development of a comprehensive residential conservation program.  In addition to the program features called for by the Act that are more directly related to existing residential housing, the following plan also addresses new residential construction.

Comprehensive Residential Conservation Program

INTRODUCTION

House Bill 7432 requires that the ECMB, in consultation with the electric and gas distribution companies, develop and estimate the cost of a comprehensive residential conservation program, to include:

· An audit identifying appropriate conservation measures applicable to a utility customer's dwelling unit

· system that prioritizes customers to be assisted

· a system of oversight that advises and assists a customer in obtaining landlord authority where needed

· provides financing for conservation measures on the utility bill, to the extent such financing repayment does not exceed the expected life of the measure

The State’s electric and gas distribution companies already have in operation successful programs that address comprehensive savings opportunities in both existing and new homes.

EXISTING HOME CONSERVATION PROGRAM

Home Energy Solutions (HES) is an award winning energy efficiency program that addresses nearly all of the above program requirements established by the Legislature.  In 2007, the American Council for an Energy Efficient Economy 2nd National Review of Exemplary Energy Efficiency Programs recognized only three residential retrofit programs.  The HES program was one of these three programs, receiving an “Honorable Mention” in the category.

The utilities’ HES program is jointly administered and funded by the state’s electric and gas distribution companies.  To date the HES program represents the most successful gas and electric company residential efficiency program collaboration.

The HES program grew out of the electric utilities HVAC program and the gas companies’ General Weatherization program.  The electric utilities’ HVAC program initially focused on promoting efficient central air conditioning equipment, and later included duct sealing and central air conditioner tune-up services.  Recognizing that other savings opportunities within existing homes were not being fully realized, the electric utilities expanded the HES program to address savings opportunities within existing homes in a comprehensive and cost-effective manner. Incentives for properly installed high efficiency cooling equipment remain an HES program offering and generate significant peak demand savings.

HES program services are available to all residential customers. However, savings from the core In-Home Services program offering - the energy audit and direct measure installation - are prioritized by targeting high use electric and gas heat customers.  This targeting also helps insure that the measures installed are cost effective.  For electric heat customers, the HES measures address both energy and peak demand savings.  

HES Audit and Direct Measure Installation

Gas and electric heat customers receive the HES audit at no cost (other heating fuel customer are required to make a co-payment).  Unlike nearly all other residential audit programs, HES provides significant measure installation during this initial visit rather than waiting to do so in a follow-up visit. The earlier ConnSave audit program, while leading the nation with 220,000 audits by 1987, did not include this direct installation component. As a result, while 85% of those having audits implemented at least one or more recommendations. 
  These were later reported to be usually of a low-cost/no-cost nature and non-comprehensive in scope. 

These initial HES audit-related efficiency activities include:

· Air and, where present, duct sealing using sophisticated building diagnostic procedures

· Direct installation of compact fluorescent lamps, low flow showerheads and faucet aerators

· Hot water tank and pipe wrap

The HES auditor will also assess attic and basement insulation. If found inadequate, the customer will receive a rebate form along with specifications to be used when contacting an insulation professional.  Similarly, rebates are offered to promote the early retirement and replacement of older, inefficient  appliances. 

Obtaining Landlord Authority

The HES program recognizes the need to provide services to all customers, whether homeowners or renters.  For renters, this typically requires obtaining landlord permission to allow the renter to fully participate in the HES program.  The HES application contains a landlord authorization section that allows the utilities, or their program contractor, to perform an energy conservation needs assessment and to install energy-efficient measures in a tenant’s unit.

On-Bill Financing

Currently the HES program does not provide for on-bill financing.  In part, for most current program participants there is no cost for the audit or for the large majority of measures installed.  For those measures that are not part of the audit-related direct install program component, e.g., attic or basement insulation installation, financing may be a useful inducement to increase measure uptake. The utilities are exploring various “best practices” financing mechanisms for the program in 2008, some of which will entail on-bill financing.

Program Funding

The 2008 HES program budget is $10.65 million for CL&P and UI.  This is the largest residential efficiency program budget, representing over one-third (36%) of the total residential efficiency budget and half of the non-low income efficiency program budget. The gas companies’ $1.48 million HES budget is nearly half (49%) of their total residential efficiency budget and 80% of the non-low income residential efficiency program budget.

Even with these relatively large budgets, the HES program must limit the marketing of its audit-related services to avoid oversubscription.  This market response is an indication of both the program’s success and the need for these comprehensive retrofit services.

RESIDENTIAL NEW CONSTRUCTION PROGRAM

The objective of the joint CL&P and UI Residential New Construction (RNC) program is to increase builder and consumer awareness and understanding of the benefits of energy-efficient building practices, and to effect permanent market movement to more energy-efficient residential construction in the state of Connecticut. The target market includes prospective new home buyers, builders, developers, architects, building officials, insulation and HVAC contractors, and real estate agents. 

Program efforts focus on working with market leaders to demonstrate the approach and benefits of building homes that minimize the peak load growth on the electric system. This will involve moving builders and consumers beyond ENERGY STAR® to high performing homes that qualify for the Federal Tax Credit and to  High Performance  Energy Homes and that incorporate renewable features.  Renewable aspects of the program will be coordinated with the Connecticut Clean Energy Fund and it is anticipated this will include photovoltaic systems in the near term and the potential for solar domestic hot water systems at some later time.  Joint efforts are also under way between the two funds to offer an informational booklet on passive solar home
 design and construction techniques. There is also the potential to include groundsource heatpumps as an option if they are found to be cost effective in new construction. Program incentives have been re-aligned to focus on measures that contribute to peak demand savings (high efficiency cooling equipment and duct sealing) in such homes.

In addition to providing incentives and technical support to participating builders, the program is working to increase the efficiency of all new residential construction in Connecticut through efforts to improve building energy code requirements.

Home Energy Raters Provide “Audit” Function for Efficient New Homes

As the intent of the RNC program is to influence construction practices prior to completion, there is no “audit” as there is in the HES program.  Rather, program-supported home energy raters work with participating builders to insure that completed homes are efficient and meet program requirements.  Rater services include reviewing plans and making efficiency recommendations, modeling energy savings using program-approved software, and performing post-construction inspections which include performance testing of new homes.

The Cost of Efficiency is Included in the Homeowner’s Mortgage

A compelling case for efficient new construction is that the monthly cost of home ownership – mortgage costs and energy costs – are nearly always less for an efficient home.  The average monthly energy savings is larger than the incremental costs for the efficiency improvements.  The homeowner experiences a positive cash flow from Day 1.

Program Funding

The 2008 RNC program budget is $1.66 million for CL&P and UI.  This represents about six percent of the total residential efficiency budget and nearly eight percent of the non-low income efficiency program budget. The gas companies’ currently do not participate directly in the RNC program, though certain high efficiency gas-fired equipment are eligible for gas company rebates.

The proposed 2008 budgets are likely to be adequate given the downturn in new construction activity both statewide and nationally.  Further, the shifting of incentives from for all participating ENERGY STAR Homes requirements to peak demand reduction and Zero Energy Homes will also help contain program expenditures in 2008.  However, if the program is successful in moving a growing number of builders to make dramatic reductions in energy use and peak demand impacts, and to incorporate renewable energy sources, than increased program funding is anticipated.  Further, higher funding for ENERGY STAR-only level homes would support efforts to get more builders “in the pipeline” to move up to Federal Tax Credit and Zero Energy Homes.

Appendix C

CEEF C&I Programs Vision Statement

The Connecticut Energy Conservation and Management Board established a Commercial and Industrial Committee consisting of business, utility and agency representatives.  The primary charge of the Committee was to conduct a strategic re-examination of the CEEF Conservation & Load Management C&I programs.  As part of its deliberations, the Committee has prepared a draft Vision statement outlining the future evolution of the CEEF Commercial & Industrial Programs in the face of economic and competitiveness challenges to, and opportunities for, Connecticut’s businesses and manufacturers.   This section includes the draft vision statement for the CEEF Commercial & Industrial Programs.

Connecticut Energy Efficiency Fund

 Commercial & Industrial Conservation and Load Management Programs

A Vision 

for a Sustainable and Competitive Connecticut Business Climate

August 6, 2007

Overview

The Connecticut Energy Conservation and Management Board established a Commercial and Industrial Committee consisting of business, utility and agency representatives.  The primary charge of the Committee was to conduct a strategic re-examination of the CEEF Conservation & Load Management C&I programs.  As part of its deliberations, the Committee has prepared a draft Vision statement outlining the future evolution of the CEEF Commercial & Industrial Programs in the face of economic and competitiveness challenges to and opportunities for Connecticut’s businesses and manufacturers.  

Challenges to and Opportunities for Connecticut’s Businesses

Businesses in the State of Connecticut, as in the rest of the nation, are confronted with extraordinary challenges to their competitiveness and future existence.  However, these challenges also offer businesses opportunities to improve their “energy productivity” and sustainability, as is evidence by recent CEEF program activity and the many business initiatives throughout the country.  These challenges and opportunities include:

· Global competition – The ability of businesses to more effectively manage their energy costs will help them to better compete in this environment.  No Connecticut business, irrespective of its size or location, is free of this competitive challenge.

· Rising energy costs and supply uncertainty – For all fuel type, rising costs - due to an amalgam of increasing supply, transmission and distribution challenges and energy security issues - require a more strategic and pro-active response from businesses.

· Global climate change/environmental challenges – Businesses and industries are under increasing legal, public and economic pressures to make their practices more environmentally sustainable. 

· Persistent market barriers to sustainable/energy-efficiency business practices – Despite Connecticut’s nationally recognized standing in energy efficiency and renewable energy development, market barriers persist that prevent businesses from fully embracing sustainable practices for building and process energy management. 

· Connecticut has a myriad of State energy policies, initiatives, laws, and implementation entities that may served the businesses community more effectively through better coordination and integration.

· Sustainability initiatives – There are a number of sustainability initiatives – including LEED, Architecture 2030, and corporate climate change initiatives – that provide businesses with the opportunity to raise their level of performance while offering opportunities to enhance competitiveness and sustainability

CEEF C&I Programs Vision

Connecticut’s Conservation and Load Management Programs have long assisted businesses in cost-effectively improving the energy efficiency and load management of their buildings and facilities, thereby, contributing to the productivity and competitiveness of the business and the State.  The Vision seeks to build on this strong history of accomplishments and evolve the C&I Programs to better assist Connecticut’s businesses to adopt energy and load management as an integral and continuously improving part of their business operations and culture.

The overall Vision for the future evolution of the CEEF commercial and industrial programs is to cost-effectively support a sustainable and competitive business climate for Connecticut’s businesses and industries based on bottom-line solutions for economic competitiveness, environmental stewardship, and social responsibility.

Many businesses in Connecticut have already realized economic and competitive advantages through systemic and long-term implementation of energy efficiency measures. The Vision seeks to highlight those successes and to integrate appropriate elements into the CEEF program plans to achieve higher program penetration, continuing cost-effectiveness and transferability of these successes to other businesses and program areas, including residential and low-income sectors.

The key themes of the Vision are for the CEEF C&I Programs to:

· Promote bold and meaningful savings goals (30 – 50% and more) through energy efficiency, load management and on-site generation that will help businesses to have a real impact on their energy bills, contribute to their productivity, and enhance their competitiveness.

· Achieve such large increments of efficiency through high performance buildings, systems and industrial processes.  

“A high performance building or facility uses less energy, provides superior indoor environmental quality, enhances worker productivity and well-being, and improves the bottom lines of developers, owners and tenants.”

· Provide comprehensive business energy solutions that integrate energy efficiency, load management, distributed generation, renewable energy systems and designs, and other related initiatives into a cost-effective, comprehensive design solution for businesses.

· Support businesses in making energy management an integral part of their business practices and corporate culture through strategic energy management and continuous energy improvement.

Appendix D

CEEF Conservation and Load Management Programs

High Performance Program Strategies
The Conservation and Load Management High Performance Program Strategies build on the recent CEEF C&I program enhancements and expand on them to fully encompass comprehensive energy efficiency and load management solutions for all residents and businesses.  This will entail substantial shifts in program direction and an aggressive interaction with the residential, commercial, industrial and institutional market place, as described in the following section.

CEEF Conservation and Load Management Program Strategies

Overview

The CEEF C&LM Program Strategies are designed to achieve ambitious energy efficiency savings targets for the Residential and C&I programs through 2018 as part of the overall effort to achieve all cost-effective energy efficiency.  These Strategies are developed in response to the extraordinary challenges that Connecticut is facing from the impact of electric system reliability issues and costs on Connecticut’s residences and businesses.  The program concepts and strategies that will be used to achieve these targets are based on the sound architecture of the current CEEF C&LM programs.  


A collaboration among, the ECMB, the CEEF Program Administrators, the Department of Public Utilities, consumer and business interests and other stakeholders over the past few years, have systematically worked to upgrade the current program framework and to develop the next generation of initiatives that will allow all electric customer groups to achieve all cost-effective energy efficiency, and to build a foundation for sustainable energy by residences and businesses in Connecticut.  

Guidelines for the C&LM Program’s Energy Efficiency Strategies

The energy efficiency component of the C&LM Program Strategies is based on the following general guidelines:

· Sufficient and Sustained Funding.  Unlike the past history of the CEEF programs, artificial funding constraints on Residential and C&I programs will be removed and those programs would be ramped up to funding and production levels unprecedented in Connecticut.  In addition, the sustainable funding based on multi-year planning will demonstrate to the market, and its product and service providers, Connecticut’s serious commitment to sustainability, allowing the acquisition of all cost-effective energy efficiency and a fundamental transformation of the energy efficiency market. 

· Bold and Meaningful Savings Goals (30 – 50% or more).  All programs will strive for the highest cost-effective levels of product, system and building performance.  All cost-effective approved efficiency measures will be pursued.  Project comprehensiveness to achieve deeper savings would be strongly encouraged and perhaps required for participation in some cases.  In addition, pilots will be strategically used to test concepts that advance technology and improve their cost-effectiveness.

· Comprehensive Energy Efficiency Solutions for All Customers.  With adequate and sustained funding for CEEF programs over the full 10-year planning period, aggressive marketing and outreach will allow more customers to employ comprehensive energy solutions for their homes and businesses, especially those customers who have been under-participating in the current programs.  Where it makes sense, “limited time only” increased incentives and consumer financing would be used to accelerate program participation and increase the acceptance of high performance technologies and comprehensive energy solutions.  

· Induced Replacements.  Additional elements that promote and facilitate the early replacement of inefficient existing systems and equipment would be developed and implemented.  Products targeted would include air conditioners, heat pumps, lighting, motors, HVAC systems/units, industrial processes, appliances, water heaters, and perhaps others including electronics and other plug loads;

· Integrated Program Design and Delivery.  Full integration of electric and gas efficiency program offerings and services, and with oil-industry funded efforts when initiated, increases the delivery efficiency of programs, increases the benefits to customers, and increases the likelihood of procuring all cost-effective energy efficiency.  In addition, other offerings would include energy and load management, demand response, on-site renewables, and distributed generation. 

· Regional/National Codes, Standards and Market Transformation Initiatives – The aggressive energy and load savings projected under the C&LM Program Strategies will rely extensively on CEEF participation in regional and national market transformation, code upgrade and efficiency standards initiatives over the next ten years.  Such fundamental market impacts require broader strategic alliances with other utilities, governmental agencies and industry players to effect broad market changes by home builders, commercial developers, manufacturers, national/regional accounts, and other market players.  Although code support through education and training has been an ongoing effort, an expanded effort will be made to, in effect, “commission” current and future codes/standards through the CEEF programs.  In addition, the program concepts will be integrated with relevant existing state plans, including the Climate Change Action Plan and the Governor’s Energy Vision.  

· Energy Efficiency Infrastructure Development – The C&LM Program Strategies recognize that the achievement of the aggressive savings goals set out in the Strategies require that the capability of the entire delivery system for energy efficient equipment, design, engineering, performance contracts, installations and quality control must be built-up over the next ten years.  The C&LM Program Strategies call for supporting efforts for education, training, professional development and so on through partnerships with educational institutions, trade and business associations, and other market allies.  To further promote the active participation of trade allies in the programs, incentives for many program components will increasingly be directed “upstream” to contractors, A&E firms, distributors, and manufacturers.  

· Under-Utilized/Emerging Technologies, Designs and Practices - Under its Research, Development and Demonstration program, the enhanced CEEF programs will continuously incorporate under-utilized and market-ready high efficiency technologies into the CEEF Residential and C&I programs.  

Overview of Commercial & Industrial C&LM Program Strategies

The C&LM Program Strategies build on the recent CEEF C&I program enhancements and expands on them to fully encompass comprehensive energy efficiency and load management solutions for all businesses.  This will entail substantial shifts in program direction and an aggressive interaction with the C&I market place.  The key strategic elements for the C&LM Program Strategies’ C&I programs include:

· High Performance Core CEEF Programs – Building on prior efforts, high performance features will be fully incorporated into the programs during the 2008 program year. Specific program upgrades include:

· Energy Conscious Blueprint – The program will promote buildings that achieve 30% - 50% or better than Connecticut’s code and work to transform the design/engineering/development market for commercial new construction and renovations through integrated design and increased market demand for high performance buildings.  The program will also leverage off of other efficiency/sustainability initiatives including LEED, EnergySTAR, and Architecture 2030.

· Energy Opportunities – The program will promote high performance equipment, designs, systems and/or process retrofits that are comprehensive and that result in a significant increase in whole building and/or system energy efficiency.  In addition, emphasis will also be placed on accelerated equipment replacement to clear out the poorest performing HVAC equipment (e.g., old inefficient chillers and packaged HVAC units), and old lighting technology through comprehensive efficiency projects.

· Small Business Energy Advantage - The program will completely incorporate high performance building technologies, designs and concepts where they are appropriate for smaller facilities.  The principal thrust of SBEA program enhancement will be to move the small business participants from narrow incremental retrofits to comprehensive projects and measure bundles that embrace high performance technologies and design solutions.  These measure bundles will be targeted (e.g., hospitality, restaurant, grocery markets.) and will include demand response capabilities.

· Integrated O&M Strategy – Building on prior experience, the revamped and expanded O&M strategy will capture additional and sustainable energy savings from building and facility operational, maintenance and commissioning activities while operating seamlessly within the core C&I program offerings.  

· Business Energy Challenge.  The Challenge calls for businesses to commit to aggressive energy efficiency and load reduction goals for a multi-year period during the 2009 – 2018 planning period through high-energy efficiency performing buildings and facility management practices.  In exchange, participating businesses will receive a tailored, comprehensive and enhanced service package based on the CEEF C&I Programs.  This initiative is expected to be a major driver of “deep and sustainable savings” for the C&LM Program Strategies.

· Business Energy Services – This service overlay to the above programs will provide holistic program delivery and energy solutions via a one-stop, comprehensive portal to assist businesses and industries in effectively utilizing the CEEF C&I efficiency and load management programs, and other allied programs, such as the Connecticut Clean Energy Fund 

Overview of Residential C&LM Program Strategies

For the residential sector the C&LM Program Strategies expand current CEEF program offerings and savings through both increased participation and expanded measure eligibility. Further, new program efforts will target emerging technologies for underserved end uses such as water heating and the induced replacement/retirement of older HVAC equipment and appliances. To be successful, these programs will engage all market actors and will seek to treat both new and existing homes in a comprehensive and holistic manner.  The key strategic elements for the C&LM Program Strategies’ residential programs are:

· Retail Products – This program will promote efficient lighting and appliances primarily through expanded (for CFLs) and new (for appliances) upstream Negotiated Cooperative Promotions (NCPs).  New and emerging technologies such as solid state lighting, variable speed pool pumps, and heat pump water heaters will be aggressively promoted as viable and cost-effective products become available.  Efforts to address growing electronics and miscellaneous plug load energy use will be coordinated with national (CEE and ENERGY STAR) and regional (NEEP) organizations. It is anticipated that some combination of a transformed markets for CFLs and federal lighting efficiency standards will diminish direct program savings in later years.  Program efforts through traditional retail channels will be supplemented by an integrated mail order/e-commerce program component.

· Home Energy Solutions – This program will be the principal venue to address cooling and heating loads in existing homes and will be significantly expanded with increased funding levels.  The program will continue to be fully integrated with gas utility efforts and, it is anticipated, with any oil-industry efficiency offerings.  The program will offer comprehensive retrofit services including air and duct sealing, quality installation of right-sized high efficiency cooling and, for carefully defined customer markets, heating equipment, the direct installation of efficient lighting (primarily CFLs), and induced early replacement/retirement of select consumer HVAC equipment and appliances.  Over time, the current “preferred contractor” model for the in-home audit and direct install component of the program will evolve to a more market-based approach to increase contractor participation.  The program will also use NCPs with the HVAC industry to leverage their resources for the promotion of properly installed high efficiency HVAC systems.

· Low Income – This program will offer comprehensive retrofit services to all income eligible customers.  All major customer end uses and equipment will be addressed: heating, cooling, lighting, hot water and appliances.  Consistent program services will be offered statewide through coordinated and aggressive promotion by the electric and gas utilities and other interested stakeholder groups.

· Residential New Construction – This program will work through multiple strategies to significantly increase the efficiency of new home construction in Connecticut.  First, the effort will work with other interested stakeholders to increase the stringency of the Connecticut building code to current ENERGY STAR Homes levels and to require RESNET certified raters to determine compliance.  Second, the program will grow the infrastructure of the RESNET raters.  Third, with an increased code baseline the program will shift its focus to insuring that all HVAC systems are highly efficient and properly installed and that the large majority of lighting is also efficient.  Finally, the program will move to a long-term goal of promoting zero (or near zero) net energy homes.  From a summer peak perspective many of these homes could be peak generators.  This will require coordination and integration with other efficiency and renewable efforts, such as the Clean Energy Fund and LEED for Homes.  The program will also work with appropriated state and local agencies, and private third parties, e.g., Habitat for Humanity, to insure that all new low income housing benefits from this program’s efforts.

· Induced Replacement/Early Retirement – This program will be a stand alone effort to encourage consumers to retire older appliances, e.g., refrigerators, dehumidifiers, room ACs, earlier than they would be otherwise and to replace them with more efficient, i.e., ENERGY STAR and above, units.  This effort will also target under used second refrigerators and freezers that would not be replaced.  Program efforts will be coordinated with HES and industry interest may be leveraged through NCPs or other approaches.

Appendix E

The American Council for an Energy Efficient Economy’s (ACEEE) State Energy Efficiency Scorecard for 2006 

This section summarizes how Connecticut performed on the ACEEE’s 2006 Scorecard in each of the 8 scored categories and the main reason Connecticut received each sub score.  The summary also describes how the best state in each category earned its score, and areas Connecticut could investigate to maintain its leadership position.

ACEEE 2006 Scorecard Summary for Connecticut 

1. Overview of Scorecard Report


a. What are the benefits of being a “top ten” state in energy efficiency policies and programs?  Based on other research and staff judgment, states with the most robust and diverse efficiency policies offer their citizens:

· More sustainable rates of growth in energy demand

· Reduced risk of price increases and price volatility

· Lower total energy bills

· Reduced risk of blackouts and energy shortages

· Minimized need for controversial, expensive, and environmentally damaging energy supply investments

· Cuts in emissions of air pollutants and greenhouse gases

States that use energy efficiency to balance and diversify their energy markets could be seen, using a financial markets metaphor, as good fund managers who use efficiency as a hedging strategy and to position their portfolios for balanced growth.  States are rapidly outpacing the federal government in demonstrating leadership and innovation in energy policy.  More and more state are turning to energy efficiency as the “first fuel” in the race for clean and secure energy resources.  In the 1970s, when the end of the era of cheap energy was heralded by the OPEC oil embargo, the federal government led the way with landmark energy policies, including Corporate Average Fuel Economy (CAFE) standards for vehicles and efficiency standards for appliances.  Even then, however, states took the first strides on many of these issues.  Since the 1970s, states collectively have eclipsed federal efforts, both in the scope of their policies and their spending commitments.  States now spend about three times as much on energy efficiency programs as the federal government, and are leading the way on appliance standards, building codes, energy efficiency resource standards, and other key policies that drive energy efficiency investment.

b. The the American Council for an Energy Efficient Economy (ACEEE) Scorecard recognizes those U.S. states that have enacted a range of innovative standards, codes, and policies geared to improve national energy security while sustaining economic prosperity and environmental quality.  The Scorecard ranks states in 8 categories of programs, comparing them to “best practices”.  Most of the categories have a maximum of 3 or 5 points possible, with the exception of “Spending on Utility and Public Benefits Energy Efficiency Programs”, which can earn up to 15 points, reflecting the high importance of those programs.  The overall maximum score possible is 44 points.  Points were assigned to states in each category based on extensive program review and communication with experts in the field.

c. How Connecticut fared:

i. Energy savings achieved through conservation and load management programs have earned Connecticut top rankings in the annual nationwide state Energy Efficiency Scorecard compiled by the American Council for an Energy Efficient Economy (ACEEE) since the scorecard was first issued in 2002.   The ACEEE 2006 State Energy Efficiency Scorecard released in 2007 ranked Connecticut, along with Vermont and California, as the top states in the national race to adopt energy efficiency policies, programs, and technologies.  

ii. The American Council for an Energy Efficient Economy (ACEEE) bestowed honors in 2007 on individual CEEF programs.  Five programs were recognized by ACEEE because of their especially effective and exemplary approaches to helping customers improve energy efficiency in their homes and businesses.  The award winning CEEF programs in 2007 were: the Energy Conscious Blueprint Program; Small Business Energy Advantage Program; and the Energy Opportunities Program—each received an “Exemplary Program” recognition award. The Process Reengineering for Increased Manufacturing Efficiency (PRIME) Program and the Home Energy Solutions Program both received an “Honorable Mention” award.  These programs all facilitate energy efficiency through education, planning and technical assistance, and utilize dollar incentives to encourage participation.

2.  Why Connecticut Received Recognition

a. The “top ten” states with the most robust and diverse efficiency policies offer their citizens more sustainable rates of growth in energy demand; reduced risk of price increases and price volatility; lower total energy bills; reduced risk of blackouts and energy shortages; minimized need for expensive and environmentally damaging energy supply projects; a major stimulus for the state economy; and lower emissions of air pollutants and greenhouse gases.  

b. Following is a summary of where Connecticut did best in each policy category:

1. Spending on Utility and Public Benefits Energy Efficiency Programs – 11 out of 15 points awarded, rank: 4th.  Connecticut spends $16.60/yr. per capita (1.8% of state revenues) on CEEF programs, compared with #1 Vermont’s $22.54/yr. per capita (2.2% of state revenues).

2. Energy Efficiency Resource Standards (EERS) (energy savings targets for utilities (IOU’s)) -   5 out of 5 points, rank: 4th.  Starting in 2007, Connecticut’s IOU’s have to procure a minimum percent of electricity sales from “Class III” resources by January 1st.  Eligible resources include commercial and industrial efficiency and CHP at 1% of load in 2007, up to 4% of load in 2010 and beyond.   This compares with #1 Texas’s requirement beginning in 2003 that utilities offset 10% of load growth through end-use energy efficiency and load management, which they have done successfully through 2005.

3. Combined Heat and Power (CHP) – 5 out of 5 points, rank: 4th.  Connecticut was rated highly for having: exemplary standard interconnection rules that include CHP, output-based emissions regulations (especially for NOX, PM, CO, and CO2), state CHP financial incentives, and CHP included in state Renewable Portfolio Standards (RPS)/EERS.  California was ranked #1, despite not having CHP included in its state RPS/EERS, due to the strength of its interconnection rules for CHP and its incentives programs for CHP.

4. Building Energy Codes – 4 out of 5 points, rank: 22nd.  A rank of 4 was given to all states that used IECC 2003-2006 or equivalent for the Residential Building Code, and IECC 2003-2006 or ASHRAE 90.1-2001/2004 or equivalent for the Commercial Building Code.  California received 5 points (the only state to do so during this year) for developing and enforcing their own codes (Title 24) which exceed IECC 2003-2006 and ASHRAE 90.1-2001/2004.  

5. Transportation Policies – 4 out of 5 points, rank: 4th.  Connecticut received 2 points for having CO2 tailpipe emissions standards, and one point each for per capita state transit funding and state fleet procurement efficiency rules.  California again ranked #1 and received the only 5 point score of the year for having smart growth & transportation land use policies and exemplary CO2 tailpipe emissions standards in addition to per capita state transit funding and state fleet procurement efficiency rules.

6. Appliance and Equipment Efficiency Standards – 1 out of 3 points, rank: 10th.  Connecticut received one point for having 4 standards covering 8 products, and adopting standards in 2004, but lost points for not having standards for any products which are not already covered by federal rules.  California ranked #1 with 3 points (the only state to receive all 3) by having 25 well researched standards covering 29 products, 21 of which were not already covered by federal rules, and for implement or updating standards every two years from 2002 to 2006.

7. Tax Incentives – 2 out of 3 points, rank: 5th.  Two points were awarded to Connecticut for providing tax incentives for energy efficient equipment and vehicles, especially for exempting hybrids that get 40 MPG from the 6% sales tax starting 7/1/08.  DC ranked #1 with 3 points for offering tax incentives for efficient new homes, home weatherization, and for energy efficient equipment and vehicles, although it does not offer tax incentives for green commercial buildings as some other states do.  Oregon was also noted for having a very long-standing and very efficient tax incentive program.

8. State Leading by Example: Facilities, Equipment Procurement, and Research and Development – 1 out of 3 points, rank: 19th.  Connecticut received points for having energy targets for new and existing state buildings, and for having energy efficiency product procurement requirements.  California and New York both received 3 points and ranked 1 and 2 for also having green building requirements for state facilities and energy efficiency R&D funding.

c. Connecticut tied for first place this year with California and Connecticut primarily because of its wide variety of energy efficiency programs, its spending on CEEF programs, and its rules for electricity sourcing and CHP.

3. Opportunities for Connecticut to stay a national leader in energy efficiency:

a. Following is a summary of opportunities Connecticut could pursue in each policy category to maintain its national leadership position:

1. Spending on Utility and Public Benefits Energy Efficiency Programs – increase per capita spending per year to over 2% of state revenues.  Specific measures which should be considered for additional spending are highlighted separately in the following section. 

2. Energy Efficiency Resource Standards (EERS) (energy savings targets for utilities (IOU’s)) -   Increase utilities offsets to 10% of load growth through end-use energy efficiency and load management, beginning in mid 2008.

3. Combined Heat and Power (CHP) – Consider strengthening interconnection rules for CHP and CHP incentives programs to be closer to California’s rules and incentives for CHP.

4. Building Energy Codes  - Consider adopting and enforcing codes which exceed IECC 2003-2006 and ASHRAE 90.1-2001/2004, similar to California’s Title 24.  

5. Transportation Policies – 4 out of 5 points, rank: 4th.  Develop smart growth & smart transportation-focused land use policies and strengthening CO2 tailpipe emissions standards.

6. Appliance and Equipment Efficiency Standards – Develop or adopt more well researched standards covering products which are not already covered by federal rules.

7. Tax Incentives – Offer tax incentives for efficient new homes, home weatherization, and green commercial buildings.

8. State Leading by Example: Facilities, Equipment Procurement, and Research and Development – Develop green building requirements for state facilities and provide state funding for energy efficiency research and development.

b. As “Spending on Utility and Public Benefits Energy Efficiency Programs” have such an impact in energy saving, Connecticut should consider the following factors to ensure the CEEF programs remain national leaders and award winners:

i. Sufficient and Sustained Funding.  Sustainable funding based on multi-year planning will demonstrate to the market, and its product and service providers, Connecticut’s serious commitment to sustainability, allowing the acquisition of all cost-effective energy efficiency, resulting in a fundamental transformation of the energy efficiency market and delivery systems. 

ii. Bold and Meaningful Savings Goals (30 – 50% or more).  All programs will strive for the highest cost-effective levels of product, system and building performance.  All cost-effective approved efficiency measures through comprehensive projects will be pursued.  

iii. Comprehensive Energy Efficiency Solutions for All Residents and Businesses.  With adequate and sustained funding for CEEF programs over the full 10-year planning period, aggressive marketing and outreach will allow more customers to employ comprehensive energy solutions for their homes and businesses, especially those customers who have been under-participating in the current programs.  

iv. Fuel-Blind Program Design and Delivery.  Full integration of electric and gas efficiency program offerings and services, and with oil-industry funded efforts when initiated, will increase the delivery efficiency of programs, increase the benefits to customers, and increase the likelihood of procuring all cost-effective energy efficiency. 

v. Genuine Market Transformation and Support for Regional/National Codes, Standards and Initiatives – CEEF participation is required in regional and national market transformation, code upgrade and efficiency standards initiatives over the next ten years.  

vi. Energy Efficiency Infrastructure Development (i.e., jobs) – Aggressive savings goals require that the capability of the entire delivery system for energy efficient equipment, design, engineering, performance contracts, installations and quality control must be built-up over the next ten years.  Supporting efforts are needed for education, training, professional development and other infrastructure development through partnerships with educational institutions, trade and business associations, and other market allies.  

vii. Effective Use of Under-Utilized/Emerging Technologies, Designs and Practices - Under its Research, Development and Demonstration program, the enhanced CEEF programs are intended to continuously incorporate under-utilized and market-ready high efficiency technologies into the CEEF Residential and C&I programs.

Appendix F

2007-2008 State Energy Initiatives

This matrix highlights significant features of energy efficiency programs for a few states.  All of the states listed were chosen because they have developed leading efficiency programs.  Several of the states were also chosen because they operate in energy situations very similar to Connecticut.

Last Updated: 1-25-08
Selected State Energy Initiatives

State
California
New York State
New York City
Minnesota
Texas

 
 
 
 
 
State Activities
Study findings

Description of activities
Key Activities:

California has established strong energy efficiency goals and implemented a renewable portfolio standard over the last few years.  

In addition, the governor issued an Executive Order in June '05 to establish a Climate Action Team whose task it is to determine how the state can reduce greenhouse gas emissions.  Most recently (Sept. '06) the legislature passed the Global Warming Solutions Act that establishes a comprehensive, multi-year program to reduce greenhouse gas emissions.  California is also preparing their own cap and trade emissions program, with primary compliance focused on in-state utilities.

Add'l programs of note:
- California Solar Initiative
- Green Building Initiative (reducing energy use in state-owned buildings by 20% by 2015)
Key Activities:

-  Governor announced new legislation (4/07) to reduce energy consumption using new energy efficiency programs in industry and government.  Plan will include setting new appliance standards and adopting more stringent building energy codes.

- Enacted a renewable portfolio standard in 2005.
Key Activities:

- Recently completed a city-wide inventory of greenhouse gas emissions.  This will serve as a benchmark for the city's goal of reducing emissions 30% by 2030.

- A strategy to address climate change, called PlaNYC, was  announced in April '07.  Includes 127 different initiatives in land use, transportation, energy, etc.
Key Activities:

Energy Efficiency goals for utilities, RPS goals, GHG emission goals, several transportation and fossil fuel requirements, new green building standards being developed
Key Activities:

SB 7 in 1999 required IOUs to satisfy 10% of their projected load growth with energy efficiency programs. 

From 2002-2010, Texas Industries of the Future is working with the chemical and refining sector to achieve an overall reduction in energy intensity of 15%.
Two recent studies have reviewed energy efficiency potential for Texas.  


An ACEEE study proposes that new policies in energy efficiency, demand response and onsite renewable energy can satisfy summer peak demand and reduce energy usage growth. Study implies that total demand and energy usage can be reduced over the long term with recommended measures

Optimal Energy Study proposes that new policies in energy efficiency, demand response and CHP will reduce total demand by 9% by 2021.

State
California
New York State
New York City
Minnesota
Texas

Energy Efficiency Goals
Electricity Savings Goals (by 2013):
- 23,000 cumulative GWhs 
- 5000 off-peak MWs
- 444 Million therms/year
Reduce energy use 15% from forecasted levels by 2015
 
2007 Next Generation Energy Initiative requires utilities to reduce their retail sales by 1.5% annually
Meet 15% of projected load growth with energy efficiency.  
ACEEE study policies: 
- 2013 peak can be reduced by 12%
- Meet 8% of energy usage by 2013

Optimal Study policies:
- Save 20,700 GWhs by 2011
- Reduce peak demand 4,000 MW by 2011

Renewable Energy Goals
RPS requires 20% of electrical power come from renewables by 2010, and 33% by 2020.
25% of electric power needs to come from renewable sources by 2013 (up from current level of around 20%)
 
2007 Next Generation Energy Initiative requires 20% from renewable sources by 2025
  * 5880 MW (about 5%) of new renewable energy sources by 2009
   *an additional 5,000 MW of renewable energy be installed in Texas by 2015, and encourage that at least 500 MW of that goal be met using non-wind renewables.
   *A total of 10,000 MW of generating capacity from renewable energy technologies be installed in Texas by 2025. 
 

Emissions Goals
EO S-3-05 established the following goals:  
 *  By 2010, Reduce to 2000 Emission Levels
    * By 2020, Reduce to 1990 Emission Levels
    * By 2050, Reduce to 80 percent Below 1990 Levels
RGGI member: hold the allowed level constant through 2014 (CO2 budget of approximately 188 million tons). By 2019, reduce 10% from original cap level.
Reduce greenhouse gas emissions by 30% below 2005 levels by 2030
80% reduction by 2050
In 2005, old power plants were required to cut NOx and SOx by 50% and 25% respectively.
Optimal study policies would prevent 20% of current emissions associated with electricity use.

Budgets
The Energy Efficiency budget for 2006-2008 is $2 Billion
$295 Million will be invested in renewable generation plants
 
 
 
ACEEE study policies would cost $800 Million per year

State
California
New York State
New York City
Minnesota
Texas

Policy Drivers
Climate change is the main political driver of California's emissions goals.  Energy efficiency and renewable goals support the emissions reduction goals, but also appear necessary to meet energy load.  
Efficiency goals are driven by need for load stabilization/reduction and cheaper power.
Thus far Mayor Bloomberg has driven this plan forward, as part of an international collection of large cities pursuing climate change/sustainability initiatives (Cities for Climate Protection campaign)
Climate change and energy security
Texas is using energy efficiency as a method to meet an increasing load.  There are currently proposals to build 16 new coal plants to meet rising energy demand.
 

Sources:
http://eega2006.cpuc.ca.gov/Default.aspx
http://www.ny.gov/governor/press/0419071.html
http://www.ens-newswire.com/ens/apr2007/2007-04-11-03.asp
http://www.mnclimatechange.us/Residential_Commercial.cfm
http://www.rrc.state.tx.us/tepc/index.html
 

 
http://www.climatechange.ca.gov/documents/index.html#policy 
 
http://www.ens-newswire.com/ens/apr2007/2007-04-23-01.asp
 
 
 

Appendix G

2007-2008 High Performance Buildings Initiatives 

This matrix lists significant features of standards and/or guidelines for high performance buildings which have been developed by third parties, usually nonprofits, industry groups, or governments.  The matrix describes what the program goals are, how the program is structured, some of the main energy requirements or targets, other standards or guidelines with which the program ties in with.  The standards or guidelines were not chosen based on any particular excellence or effectiveness, but simply based on prevalence in the market or recent publicity.

Note: Only elements relating to energy usage were included in this summary. 
Searchable list of federal and state green building initiatives: http://www.dsireusa.org/ 



Category
LEED NC 2.2
LEED EB 2.0
LEED CI 2.0
LEED CS 2.0 
LEED  Retail Pilots NC-Rv2 and CI-Rv1
Northeast Collaborative for High Performance Schools Protocol
Green Globes Design
Advanced Buildings Benchmark

Web site
http://www.usgbc.org/DisplayPage.aspx?CMSPageID=220 
http://www.usgbc.org/DisplayPage.aspx?CMSPageID=221 
http://www.usgbc.org/DisplayPage.aspx?CMSPageID=145 
http://www.usgbc.org/DisplayPage.aspx?CMSPageID=295 
http://www.usgbc.org/DisplayPage.aspx?CMSPageID=1734 


http://www.neep.org/HPSE/NECHPS/NECHPSFinaljan2007.pdf 

http://www.neep.org/HPSE/design_guide.html 
http://www.thegbi.org/greenglobes/
http://www.advancedbuildings.net/index.htm

Description
Green Building rating systems administered by the US Green Building Council.  LEED standards for new construction and major remodels for multiple building scenarios and occupancy situations.  
Green Building rating systems administered by the US Green Building Council.  LEED standards for existing buildings or minor remodels for multiple building scenarios and occupancy situations.  May require minor remodeling for older buildings to meet basic requirements.
Green Building rating systems administered by the US Green Building Council.  LEED standards for new commercial interiors/tenant improvements for multiple building scenarios and occupancy situations.  
Green Building rating systems administered by the US Green Building Council.  LEED standards for new core and shell construction for multiple building scenarios and occupancy situations.  
Green Building rating systems administered by the US Green Building Council.  LEED standards to be added to LEED-NC or LEED-CI for new retail developments.  
Northeast CHPS is a regional version of the Collaborative for High Performance Schools Protocol.  It provides a benchmark for designing and maintaining high performance school facilities.   Standards are publically available.
Green Globes  is a green building certification system similar to LEED.  It originated in Canada and was introduced in the US in 2004.  No information on specific requirements publically available.
Advanced Buildings offers a simplified design approach to energy efficiency in new commercial construction projects to achieve energy efficiencies of 20 to 30 percent better than ASHRAE 90.1-2004. 

ABI has a suite of technical resources, trainings, consulting, and information to improve the way buildings are designed, built and used.

Rating System
Once required criteria are met, points are accumulated by achieving additional criteria developed by USGBC.  Based on points accumulated, LEED rating of Certified, Silver, Gold or Plantinum is awarded.  Applicant must document achievements as required by the USGBC.  Basic standard requirements are publically available.  Specific informaiton for meeting requirements included in for-fee Reference Guides.
Additional requirements added to the regular NC and CI standards.
Northeast CHPS includes both required  prescriptive elements and elective credits.  Compliance with required elements ensures that a building is above code.  Elective credits represent additional targets for improving above code performance.  Compliance with this benchmark is left up to the state in which a school facility resides.
A series of questions are answered by the applicant during the design phase of the building.  No specific requirements or lower limits are defined.  Base on answers, points are awarded.  A computer algorithm verifies the answers, third party review required to award Green Globes Building Certificate.
Core Performance requirements is a prescriptive path of actions for energy-using systems based on local climate.  It can replace building modeling in some situations.  Core Performance has been adopted by USGBC as a prescriptive option for up to five points under LEED-NC v2.2 Energy and Atmosphere Credit 1: Optimize Energy Performance. The prescriptive path is offered as an alternative to energy modeling requirements in LEED-NC. 

The Benchmark (currently out of date and not eligible for LEED points) includes a set of basic criteria that are required.  They are similar to the LEED NC prerequisites.  Also required are EITHER prescriptive criteria OR the simulation approach. Additional criteria are optional credit and, if completed, will help a building achieve other high performance buildings standards, such as LEED.

Key Elements
Commissioning, optimized overall energy performance, mointoring and verification, refrigerant management and renewable energy.  
Commissioning, optimized overall energy performance, refrigerant management, operations and maintenance, and renewable energy. 
Commissioning, optimized overall energy performance for lighting, HVAC and appliances, refrigerant management and renewable energy.  
Commissioning, optimized overall energy performance, mointoring and verification, refrigerant management and renewable energy.  
Similar to NC and CI, but standards also apply to some process equipment, appliances and systems.
Key elements include specific requirements relating to daylighting, lighting, windows, HVAC, O&M
Commissioning, Energy Consumption, Energy Demand Minimization, Renewable energy sources, energy efficient transportation
Very thorough criteria covering all aspects of energy use in building design.  

Targets
Exceed ASHRAE 90.1-2004 by 14%.  Additional points for beating this standard.
Achieve > or = an Energy Star rating of 60 
Exceed ASHRAE 90.1-2004 by 14%.  Additional points for beating this standard.
Exceed ASHRAE 90.1-2004 by 14%.  Additional points for beating this standard.
Exceed ASHRAE 90.1-2004 by 14%.  Additional points for beating this standard.
Achieve 25% savings over ASHRAE 90.1-2001 (required)
None, self-defined.
Based on local and prescriptive path requriements.

Codes/Standards Referenced
ASHRAE Standard 90.1 2004
ASHRAE Advanced Energy Design Guide for Small Office Buildings 2004
Advanced Buildings "Benchmark 1.1"
IPMVP Volume I: Concepts and Options for Determining Energy and Water Savings
EPA Energy Star
EPA Portfolio Management Tool
ASHRAE Standard 90.1 2004
Advanced Buildings "Benchmark 1.1"
IPMVP Volume I: Concepts and Options for Determining Energy and Water Savings
ASHRAE Standard 90.1 2004

Department of Energy (DOE) Commercial Buildings Energy Consumption Survey (CBECS) database
ASHRAE Standard 90.1 2004

Department of Energy (DOE) Commercial Buildings Energy Consumption Survey (CBECS) database
ASHRAE Standard 90.1-2001
ASHRAE Standard 55
ASHRAE Standard 90.1-2004
Advanced Building "Benchmark 1.1"
ASHRAE Standard 90.1-2001
NFRC 100-2001, NFRC 200-2001, NFRC 400-2001
Energy Star
ASHRAE Standard 55

Renewable Energy 
2.5-12.5% on-site renewable generation

35% of usage supplied through off-site renewable energy contract
Points awarded based on level of energy load satisfied by on-site or off-site renewable energy generation
50% of tenants electricity from  a 2 year renewable energy contract
1 point for 1% of energy costs from onsite  renewable

35% of usage supplied through off-site renewable energy contract
2 point for 1% of energy costs from onsite  renewable

35% of usage supplied through off-site renewable energy contract
 
Points for at least 10% supplied onsite.
Not addressed.

Category
Architecture 2030
Commercial Building Initiative
Energy Star
BOMA
Clinton Climate Challenge

Web site
http://www.architecture2030.org/2030_challenge/index.html
http://buildings.lbl.gov/cbi/cbi.html
http://www.energystar.gov/index.cfm?c=business.bus_index
http://www.boma.org/NR/rdonlyres/EE51F93D-822D-4959-A82F-6A643F6242D1/0/Market_Trans_Web.pdf
http://www.clintonfoundation.org/cf-pgm-cci-home.htm 

Description
Architecture 2030 was established in 2005 and is sponsored by New Energy Economy, a non-profit, non-partisan and independent organization. 2030’s mission is to rapidly transform the US and global Building Sector from the major contributor of greenhouse gas emissions to a central part of the solution to the global-warming crisis. The goal is to achieve a dramatic reduction in the global-warming-causing greenhouse gas (GHG) emissions of the Building Sector by changing the way buildings and developments are planned, designed and constructed.  There is also a component for teaching the goals in architectural classes and schools, called the 2010 Initiative.
CBI was founded in 2006 by six organizations- the Alliance to Save Energy, AIA, ASHRAE, Lawrence Berkeley National Laboratory, US Green Building Council, and the World Business Council for Sustainable Development – in coordination with the U S Department of Energy (DOE). An expanded consortium will bring together owners, financiers, manufacturers, practitioners, policy makers, regulators, program planners, researchers, funding agencies and other stakeholders. This public-private collaboration will promote both technology and process change, while tracking measurable impacts on individual buildings as well as the entire commercial sector.  CBI proposes a coordinated, multi-year national strategy for public-private collaboration that integrates: deployment, demonstration, and innovation to achieve the vision for "zero energy" commercial buildings.
EPA provides strategies, tools, professional assistance, and recognition opportunities to help you meet your goals and contribute to ENERGY STAR’s nationwide challenge to improve the energy efficiency of facilities by 10 percent or more!  Prgorams are free and readily available online.
BOMA International believes that through implementation of these no- and low-cost operation and management practices, buildings may see a reduction in energy consumption alone of up to 30 percent. In addition to lowering operating costs and enhancing asset value, these measures will improve tenant comfort and satisfaction with better building temperature control and lower absenteeism and increase your tenants’ productivity, resulting in real cost savings for tenants.  Also hosts The G.R.E.E.N. (The Green Resource Energy and Environment Network) and six BEEP (BOMA Energy Efficiency Program) seminars - An innovative operational excellence program to teach commercial real estate professionals how to reduce energy consumption and costs with proven no- and low-cost strategies for optimizing equipment, people and practices. 
Building on his long-term commitment to preserving the environment, President Clinton launched the Clinton Foundation’s Climate Initiative (CCI) in August 2006 with the mission of applying the Foundation’s business-oriented approach to the fight against climate change in practical, measurable and significant ways.  In its first phase, CCI is working with the C40 Large Cities Climate Leadership Group, an association of large cities dedicated to tackling climate change—to develop and implement a range of actions that will accelerate greenhouse gas emissions reductions. With cities contributing approximately 75 percent of all heat-trapping greenhouse gas emissions to our atmosphere, while only comprising 2 percent of land mass, large cities are critical to winning this fight and slowing the pace of global warming. 

Rating System
Architecture 2030 is a call to action for the architecture industry to do its part to mitigate climate change by designing higher performaning buildings.  It sets forth a number of design goals, as stated below.  The 2030 Challenge began in 2006 and has been endorsed by the US Conference of Mayors (Resolution #50), American Institute of Architects (AIA), US Green Building Council (USGBC), Leadership in Energy and Environmental Design (LEED), Environmental Protection Agency (EPA/Target Finder), Royal Architecture Institute of Canada (RAIC), International Council for Local Environmental Initiatives (ICLEI), World Business Council for Sustainable Development (WBCSD), Union Internationale des Architectes (UIA), and many others. 
None.
Energy Star Portfolio Manager & Target Finder.   Commercial, industrial, and recently retail facilities that achieve a score of 75 or higher on Portfolio Manager are eligible for the ENERGY STAR designation.
Utilization of ENERGY STAR’s Portfolio Manager benchmarking program is a key component of BOMA’s 7-Point Challenge, as the national energy performance rating system allows users to compare their facility’s energy performance to similar buildings nationwide.  BOMA has set a realistic and readily achievable goal that is based on being 30 percent more efficient than an average building—or, one that holds a “50” score based on the Environmental Protection Agency’s (EPA) ENGERY STAR® benchmarking tool.
N/A

Key Elements
2030 Challenge Targets, 2010 initiative teaching curriculum, 
CBI's first step is he development of a series of action plans to address the diversity of the commercial sector by building type, climate, ownership, management, and stages in a building's life-cycle.  These subsector action plans will define the current status, document "best in class: practices and projects, and identify the changes required for a transition to higher performance buildings.  

The first phase of this planning activity is currently underway, with funding from DOE to prepare action plans for office, retail, and public buildings.  The planning work will identify technology and process barriers and recommend actions to address each major barrier.
Portfolio Manager helps to track and assess energy and water consumption within individual buildings as well as across an entire building portfolio.  Enter energy consumption and cost data into a Portfolio Manager account to benchmark building energy performance, assess energy management goals over time, and identify strategic opportunities for savings and recognition opportunities.  For many facilities, you can rate their energy performance on a scale of 1–100 relative to similar buildings nationwide. 

EPA's Target Finder helps architects and building owners set aggressive, realistic energy targets and rate a design's estimated energy use. The target and design ratings in Target Finder are derived from the Commercial Buildings Energy Consumption Survey (CBECS).  The Energy Use Intensity generated by Target Finder reflects the distribution of energy performance in commercial buildings derived from data in the U.S. Department of Energy (DOE) Energy Information Agency’s Commercial Buildings Energy Consumption Survey. The required data inputs were found to be the primary drivers of energy use. The ZIP code is used to determine the climate conditions that the building would experience in a normal year (based on a 30-year climate average). The total annual energy use intensity for the target is based on the energy fuel mix typical in the region specified by the ZIP code. The tool displays the percent electricity and natural gas defaults used to calculate design targets. Users may enter their own fuel mix; electricity must be selected as one of the choices. Site and source energy calculations are provided for both energy use intensity and total annual energy. The EPA rating is calculated from source energy use.
BOMA INTERNATIONAL CALLS UPON ITS MEMBERS TO ACCEPT THIS 7-POINT CHALLENGE TO REDUCE THE USE OF NATURAL RESOURCES, NON-RENEWABLE ENERGY SOURCES, AND WASTE PRODUCTION AND WORK IN COORDINATION WITH BUILDING MANAGEMENT, OWNERSHIP AND TENANTS TO ACHIEVE THE FOLLOWING GOALS

1.     Continue to work towards a goal to decrease energy consumption by 30 percent across your portfolios by 2012 – as measured against an “average building” measuring a 50 on the ENERGY STAR® benchmarking tool in 2007;
2.     At least once a year, benchmark your energy performance and water usage through EPA’s ENERGY STAR benchmarking tool and share your results with BOMA;
3.     Provide education to your managers, engineers and others involved in building operations, to ensure that equipment is properly installed, commissioned, maintained and utilized;
4.     Perform an energy audit and/or retro-commissioning of your building, and implement low-risk, low-cost and cost effective strategies to improve energy efficiency with high returns;
5.     Extend equipment life by improving the operations and maintenance of building systems and ensure equipment is operating as designed;
6.       Through leadership, positively impact your community and your planet by helping to reduce your industry’s role in global warming; and 
7.       Position yourself and the industry as leaders and solution providers to owners and tenants seeking environmental and operational excellence.
To enable its partner cities to reduce energy use and greenhouse gas emissions, CCI will: 

*Create a purchasing consortium to pool the buying power of cities in order to lower the prices of energy-efficient products and to accelerate the development of new energy-saving technologies. The consortium will partner with vendors, resulting in lower production and delivery costs, and, therefore, lower sustainable prices. Key initial products will include building materials and systems, lighting products, clean buses and garbage trucks, and waste-to-energy systems. 

*Mobilize the best technical experts in the world and create local capacity to develop and implement programs that result in reduced energy use and greenhouse gas emissions. Through partnerships with more than a dozen international expert groups, CCI will provide technical assistance in areas including building efficiency, clean transportation systems, renewable energy production, waste management, and water and sanitation systems. CCI will recruit, train and manage the deployment of experts to help implement energy-saving technology techniques and strategies. 

*Develop common measurement and information flow tools that allow cities to track the effectiveness of their programs and share what works and does not work with each other. These tools will enable cities to take an inventory of their greenhouse gas emissions, which will inform them of where and how they direct their activities, and measure their progress. CCI’s online information network will provide forums for technical experts and policy-makers in different cities to access data and share best practices.

 




The Energy Efficiency Building Retrofit Program will provide both cities and their private building owners with access to the necessary funds to retrofit existing buildings with more energy efficient products, typically leading to energy savings between 20 to 50 percent. 

*Honeywell, Johnson Controls, Inc, Siemens and Trane will conduct energy audits, perform building retrofits, and guarantee the energy savings of the retrofit projects. 

*ABN AMRO, Citi, Deutsche Bank, JPMorgan Chase, and UBS have committed to arrange $1 billion each to finance cities and private building owners to undertake these retrofits at no net cost, doubling the global market for energy retrofit in buildings. 

*These banks will work alongside energy efficiency finance specialist Hannon Armstrong and CCI to develop effective mechanisms to deploy this capital globally. Cities and building owners will pay back the loans plus interest with the energy savings generated by the reduced energy costs thanks to the building retrofits. 

*An initial group of sixteen of the world’s largest cities has agreed to participate in the retrofit program, and offer their municipal buildings for the first round of energy retrofits: Bangkok, Berlin, Chicago, Houston, Johannesburg, Karachi, London, Melbourne, Mexico City, Mumbai, New York, Rome, Sao Paulo, Seoul, Tokyo, and Toronto. 

*As part of the Energy Efficiency Building Retrofit Program, cities have agreed to develop a program to make their municipal buildings more energy efficient and provide incentives for private building owners to retrofit their buildings with energy saving technologies. 

Targets
The 2030 Challenge asksthe global architecture and building community to adopt the following targets:
:

1. That all new buildings, developments and major renovations be designed to meet a fossil fuel, greenhouse gas (GHG) emitting, energy consumption performance standard of 50% of the regional (or country) average for that building type.

2. That at a minimum, an equal amount of existing building area be renovated annually to meet a fossil-fuel, greenhouse gas (GHG)-emitting, energy-consumption performance standard of 50% of the regional (or country) average for that building type (50% of the regional average through innovative design strategies, the application of renewable technologies and/or the purchase - 20% maximum - of renewable energy).

3. That the fossil fuel reduction standard for all new buildings be increased to:
    60% in 2010
    70% in 2015
    80% in 2020
    90% in 2025
    Carbon-neutral by 2030 (using no fossil-fuel GHG-emitting energy to operate)

Addtition goals for specific building types are found at http://www.architecture2030.org/news/targets.html 
By 2030, commercial buildings in the United States will be carbon-neutral, having integrated aggressive energy efficiency measures to dramatically reduce demand by 80 percent and meeting the remaining energy requirements through renewable energy resources.  

Zero-energy building defined The zero-energy commercial building is one in which energy consumption has been reduced by 50 to 70 percent compared to today's buildings. The remainder of the energy comes from non-carbon based renewable sources like solar and wind.  

Cooperation and coordination, not competition Many institutions, industry bodies, and federal, state and local government agencies are already working to realize aspects of this vision. CBI is not intended to replace or compete with them—the aim is to create an umbrella in which every stakeholder is working in a coordinated way toward the same goal.

Three activities will take place within each area:
Innovation—research and develop new technologies, market mechanisms, and policies 
Demonstration— prove that technologies, market mechanisms, and policies work prior to wide-spread deployment 
Deployment—design, develop, evaluate deployment programs for proven technologies, market mechanisms, and policies that are effective but underutilized 

CBI's plan is to work in five areas:
Financing 
Technology 
Design and construction 
Operation 
Policy 
The ENERGY STAR Challenge is a national call-to-action to improve the energy efficiency of America’s commercial and industrial buildings by 10 percent or more.
Professionally managaged commercial real estate to improve energy efficiency across their portfolios by 30 percent by 2012.
The exact nature of the financing available will be developed over the coming months by these corporate partners together with CCI and our partner cities. It will be designed to achieve reductions in energy use of 20-50% from existing baselines with no capital investment or net additional operating budget required by cities or private building owners. The financing structure is being designed to allow any provider of finance the ability to engage, and in the medium term to allow this market to be securitized to facilitate reductions in the cost of finance.

Codes/Standards Referenced
EPA's Target Finder

Department of Energy (DOE) Commercial Buildings Energy Consumption Survey (CBECS) database
 
DOE's Commercial Building Energy Consumption Survey (CBECS)
ENERGY STAR’s Portfolio Manager benchmarking program
None

Renewable Energy 
The 2030 Challenge Targets may be accomplished by implementing innovative sustainable design strategies, generating on-site renewable power and/or purchasing (20% maximum) renewable energy and/or certified renewable energy credits.
 
 
 
 

Appendix H

Examples of High Performance Companies with Aggressive Sustainability/Energy Efficiency Programs

Large and small businesses are responding to market and public pressures by moving to sustainable business practices and building high performance buildings.   In this section we provide some details on the efforts of a few high performance companies and describe some of their more relevant sustainability and energy efficiency programs.

High Performance Companies Case Studies

· Toyota North America – Toyota recognizes the growing need to take action to promote energy diversity and address climate change. They have declared that are not waiting for others to act before they take action ourselves. They are conducting a broad North American Greenhouse Gas inventory to understand the current GHG footprint of their operations and products. They are investing time, funding and our experience in collaborative and policymaking efforts to respond to climate change and help to diversify energy sources. They are developing cars and trucks that can travel farther on a single tank of fuel and operate on a variety of clean energy sources. Toyota is becoming more efficient in how they design, build, distribute and sell their products. Their goal is to develop innovative technologies for the future while continuously improving the mainstream technologies of today in a way that meets customer needs and brings us closer to sustainable mobility. Toyota has five environmental goals to help mitigate their energy and greenhouse gas (GHG) footprint: improve fuel efficiency; promote fuel diversification; develop advanced vehicle technologies; promote advanced transportation solutions; and reduce their energy and GHG emissions across all operations.
· Carrier Corp. – Carrier was the pioneer in the global phase-out of chlorofluorocarbons (CFCs) in 1994 and introduced Puron® refrigerant, a non-ozone depleting refrigerant, into air conditioning systems in 1996. Carrier is leading the transition away from hydrochlorofluorocarbons (HCFCs) as well to further promote ozone preservation. Carrier’s environmental stewardship extends beyond products to how they are made in the first place. Since 1997, Carrier has doubled sales but kept energy use flat.  To help commercial partners and customers align system performance data with LEED rating points, Carrier recently introduced a research paper that outlines Carrier commercial equipment specifications and performance information that profiles how Carrier commercial products can help building owners earn LEED-NC credits in the Energy & Atmosphere (EA) and Indoor Environmental Quality (EQ) LEED rating system categories.

· Unilever – In 1996, Unilever began working with the international conservation organization WWF to help establish an independent certification program for sustainable fisheries – known as the Marine Stewardship Council (MSC). The MSC has become the industry goalpost for sustainable fisheries.  Also in 1996, the company set itself the target of selling 100% sustainably sourced fish by 2005. At the end of December 2002, 5% of Unilever's fish was sourced from fisheries certified to the MSC standard.  In 2005, for its frozen food companies in Europe - by far the biggest part of Unilever's total fish business - Unilever bought nearly 60% of its fish from sustainable fisheries: almost 50% from MSC-certified sources, and 10% from non-MSC certified.

Despite the increase in fish certified to the MSC Standard on the market, there is still not enough of this raw material. To remedy this situation, Unilever has developed an additional program to assess the management practices of supplying fisheries. It complements that of the MSC and, like the MSC, is based on the FAO's Code of Conduct for Responsible Fisheries. The program serves to identify well-managed fisheries, encourage them to further improve their fishing practices and finally to undergo MSC certification. 

· Frito Lay - Frito-Lay is committed to minimizing their environmental impact. They have dedicated teams at all of their manufacturing facilities focused on reducing their consumption of electricity, fuels and water.  Since 1999 resource conservation/energy management programs in their manufacturing facilities have reduced the amount of electricity and fuels needed to make their products by 21% and 24% respectively.  Frito-Lay has a variety of programs to reduce waste.  The cartons that transport their products to the store are reused an average of five times before they are recycled. This recycling effort saves 5 million trees annually.  Since implementing water recycling and conservation efforts in 1999, they’ve reduced the amount of water needed to make their product by more than 1 billion gallons of water per year. Efforts like recycling the water used in making their potato and corn snacks have reduced the amount of fresh water used in these processes by 35% to 50%.
· Wal-Mart - In October 2005, Wal-Mart unveiled its sustainability initiatives which were aimed at making greater use of renewable sources of energy and reducing waste and thereby improving the energy efficiency at its stores. The company outlined three ambitious goals as a part of the new strategy –to run the stores totally by renewable energy, to create zero-waste, and to sell sustainable products.   Wal-Mart started seeking ideas from its employees, consultants, NGOs, and suppliers on its sustainability initiatives. It also invited experts from the World Wildlife Federation , Natural Resources Defense Council , Environmental Defense, and Greenpeace for discussions and suggestions on its green initiatives.  

In 2005, Wal-Mart set up two experimental stores at McKinney, Texas, and Aurora, Colorado in the US. The company involved experts in engineering, technology, architecture, and landscape designing to build its environmentally sustainable stores. The stores were to conduct experiments with natural resource conservation and sustainable design technologies, which would be replicated in the company’s other stores if they were successful. Wal-Mart saw the experimental stores as the first step in implementing its sustainability initiatives. The materials needed to construct the stores were kept at a minimum level. 

Experts felt that Wal-Mart had a huge opportunity to make a difference in the sustainability area by revamping its supply chain. For example, it targeted to reduce 5% packaging in all its products by 2013 over 2006 levels. It was estimated that the initiative could save US$ 11 billion in the company’s global supply chain. From February 1, 2008, the company was also to begin using a packaging scorecard to measure and evaluate its entire supply chain. The scorecard had attributes called the ‘7 R's of Packaging’ – Remove, Reduce, Reuse, Recycle, Renew, Revenue, and Read. Using the scorecard, each supplier was to be evaluated relative to other suppliers.

Apart from conserving energy and reducing pollution through its sustainability initiatives, Wal-Mart also started selling more and more organic food at prices that were lower than those offered by the competition. The organic food items offered by Wal-Mart included oranges, tomatoes, lettuce, apples, fresh herbs, packaged salads, pasta, olive oil, coffee, tea, peanut butter, bread, baby foods, milk, cheese, sour cream, ice cream, sauces, and seafood. The assortment of organic foods in any of its stores was tailored according to the customer base of that store. The organic offerings were labeled separately for the convenience of the customers and were priced not more than 10 percent higher than normal products.
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Wal-Mart also started the Personal Sustainability Projects (PSPs) on a pilot basis in July 2006, for its employees in select stores in the US. Through them the employees could develop goals to improve their health and wellness and the health of the environment. As a part of the program, the employees were encouraged to voluntarily adopt their own personal sustainability goals like healthier food choices, volunteering in their communities, and using environmentally friendly products in their homes.

· Heineken - Because beer is made from natural ingredients — brewing requires raw materials, including malted barley (and sometimes other cereals and hops), water and yeast —sustainability is a “natural” fit for Heineken. By integrating sustainability into overall business processes and transferring issue ownership to relevant functional disciplines throughout the organization, Heineken has been able to set ambitious targets and achieve concrete results. Assurance efforts from KPMG have helped the company improve its internal systems and processes during recent years with respect to sustainability issues and helped managers stay serious about performance improvement.  

Heineken broadened its agenda to incorporate health and safety issues, followed by a responsibility management program which addressed topics such as responsible alcohol consumption and integrity, including corruption and policies concerning acceptance of business gifts.  In 2006, the company redefined its sustainability agenda, concentrating on those areas where it could have the greatest impact.  To determine the primary areas of focus, Heineken evaluated the effects of its activities on the environment and communities, both positive and negative. By focusing attention on these areas, the company saw the opportunity to strengthen its license to operate, reduce operating costs (for example, by increasing energy efficiency) and also stimulate innovation (for example, by producing renewable energy from spent grains). These achievements all help maximize benefits to society, stakeholders and the company.  As a result of this process, Heineken focused its sustainability agenda on seven key areas:

• Energy consumption and CO2 emissions

• Water consumption and waste-water discharge

• Safety of employees and installations

• Quality and availability of raw materials for agricultural purposes

• Supply chain responsibility

• Responsible beer consumption

• Impact on developing markets.

Responsibility for the sustainability program reaches the highest levels of the corporate structure at Heineken — a reflection of its importance within the company. The CEO is responsible for the company’s corporate responsibility strategy, while a corporate social responsibility advisory board composed of concerned top management supports the effort by monitoring the coherence and consistency of related policies and practices. While Heineken’s general objective is to maximize its positive impacts and minimize its negative impacts on society, the company has established clearly defined targets for its sustainability program. They are a mix of quantitative goals for key indicators and measurable actions to be accomplished. Progress against these goals is monitored through an internal reporting structure and other review processes.  Internal and external stakeholders played a key role in the expansion of Heineken’s sustainability agenda. 

With sustainability embedded into its core values, Heineken is able to extend its principles and policies throughout the value chain. Group suppliers must adhere to the Heineken Supplier Code, while the group supply chain function monitors progress against targets for operating companies and conducts audits onsite to provide an in-depth assessment of progress and specific recommendations for further improvement.  By integrating sustainability into overall business processes and transferring issue ownership to relevant functional disciplines throughout the organization, Heineken has been able to set ambitious targets and achieve concrete results. Heineken has experienced continuous growth and financial success during the past several years. At the same time, the company has made a commitment to conduct business responsibly and in a sustainable manner.  Achieving equal success in the area of sustainability has involved organizational changes, a detailed implementation program, and overcoming challenges.

�








� Positions of this information are from "ConnSave Forum" Number 1, Volume 7. Fall 1987.


� A passive solar home is one wherein the design features and orientation of the structure allows it to act as its own solar collector. Typically, such homes are heavily insulated well above code, oriented to within 30 degrees of true south and place windows so as to maximize solar heat gains during the winter months while minimizing them during the summer.
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