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Introduction

Sustainability—“development that meets the needs of the present without compromising the ability of future generations to meet their own needs” (qtd. in Clugston et al., 1)—is a vitally important concept in today’s world. One can hardly open a newspaper, listen to a newscast, or read an Internet news site without confronting the consequences of unsustainable living, such as rampant climate change or environmental degradation. 

The shift to widespread worldwide sustainability entails embracing a different learning and living paradigm, and some U.S. colleges and universities are actively embracing this change. Universities, because of their inherent teaching mission and, in some cases, their size and impact on their immediate environment and surrounding communities, are uniquely situated to lead effort. Some universities are already “greening” their campuses by starting recycling programs, building new environmentally correct facilities or retrofitting existing ones, and reducing their fossil fuel use. Others are greening their curricula, integrating environmental awareness into required courses, or developing interdisciplinary and experiential courses or programs in sustainability. Still others are engaging the surrounding communities in sustainability practices. Some are doing all three.

This paper will explore the history of the sustainability movement, offer a survey of existing university programs in the United States, and gather information about sustainability at Stony Brook University. It will compare and contrast the various approaches universities take to become sustainable. It is hoped that this paper will convince readers of the need to actively promote sustainability inside the ivory tower. 
Foundations of sustainability in higher education
History

Concern with sustainability in higher education traces its roots back to the beginning of the modern environmental movement in the late 1960s and early 1970s. An early international effort, the United Nations Stockholm Conference on the Human Environment of 1972, linked environmental concerns to education, among other social endeavors. (Calder et al., 1).  Since that time, the international higher education community has been increasingly concerned with its role in sustainable development. 

In the 1990s, a series of United Nations conferences, major declarations, and non-governmental organization (NGO) meetings “provided a major framework in which the meaning and implications of sustainability have been clarified.” (Clugston et al., 1) The first of these, the U.N. Conference on Environment and Development, Agenda 21, stressed the role of human activity and technological growth as major factors in environmental change, and supplied recommendations to reduce wasteful consumption in some parts of the world while encouraging sustainable development in others. Agenda 21 stressed that “education is critical for promoting sustainable development and improving the capacity of all people to address environment and development issues.” (Clugston et al., 2) 


In 1990, another significant international document called the Talloires Declaration was drafted by 22 university leaders in Talloires, France, at a meeting convened by Jean Mayer, the president of Tufts University, Boston, Massachusetts. The Talloires Declaration defined the role of the university and provided key actions an institution would have to take to become sustainable and promote sustainable development. It states, “Universities educate most of the people who develop and manage society’s institutions. For this reason, universities bear profound responsibilities to increase the awareness, knowledge, technologies, and tools to create an environmentally sustainable future.” (qtd. in Clugston et al, 2) As of 2001, more than 280 university presidents and chancellors in more than 40 countries have signed the Talloires Declaration, and it is the document on sustainability most signed by U.S. college and university presidents. (Calder et al., 3) 


Themes common to these declarations include “promoting sustainability in all relevant disciplines; research on sustainable development issues; the ‘greening’ of university operations; engaging in inter-university cooperation; forming partnerships with government, NGOs, and industry; and most consistently, the obligation of higher education to work for a sustainable future.” (Calder et al., 3)


These documents and others offer a model of a sustainable institution that is similar in several major points: 


• Mission statements and other written materials contain a concern and dedication to sustainable development.


• Sustainability is incorporated into all academic disciplines and professional education requirements, as well as into faculty and student research.

• The university’s impact on surrounding social and ecological systems is recognized. 

• The university has a commitment to sustainability in hiring, tenure, and promotion.

• The institution is aware of its “ecological footprint,” has a commitment to sustainability in its production and consumption, and integrates sustainable practices in all its activities.

• Institutional and student life services emphasize sustainability.

• The university is engaged in community outreach, both locally and globally, to promote sustainability. (Clugston et al., 4)

The importance of pursuing sustainability in U.S. higher education is threefold. First, since universities educate future leaders, businesspeople, and the community, it is incumbent upon them to provide the expertise needed to create sustainable communities and economic systems. Second, the mission of a university is to research and teach new methods of thinking and doing. Sustainable living is a forgotten art in all but indigenous cultures and a fundamentally different paradigm for the industrialized population, and thus must be re-taught in the context of the modern world. Third, U.S. higher education influences standards worldwide and educates more international students than any other country; therefore U.S. institutions must actively promote sustainability on their campuses. (Calder et al., 5)

Administrative/financial support


Although there is a consensus that universities in general can be leaders in sustainability, changing the culture of individual universities has proved problematic. Researchers agree that when presidents and other top administrators “buy in” to promoting sustainability, there is a much higher degree of success at these institutions. (Thompson et al., 2) Administrators can marry the differing agendas of those who begin sustainable projects, those who fund them, and those who use them; make sustainability part of future projects and initiatives; and create incentives for faculty and staff participation, while removing their fears that getting involved might be viewed negatively. (Thompson et al., 2) 
There are also compelling reasons why university presidents choose not to get involved. While sustainable campuses usually take 20 to 40 years to create, presidential tenures are usually much shorter than that, so shorter-term goals are favored. University presidents also are extremely busy, and sustainability may not make it onto the top of their agendas, or other projects may have stronger backing from faculty and staff. (Thompson et al., 3) Disturbing statistics show that, of the approximately 4,000 universities and colleges in the United States, it is estimated only about 400—about 10%—have active sustainability programs, and only about 280—about 7%—of presidents worldwide have signed the Talloires Declaration. (Thompson et al., 3) To truly bring sustainability into the mainstream academic arena, presidents must change their outlooks en masse, or other constituents of the university population must drive change from the bottom up.
The financial arena is another area where there will be little or no progress toward sustainability unless changes are made. While national and corporate economic practices are largely outside the scope of this paper, university endowments and university-shareholder practices are one critical area where they intersect. According to the Sustainable Endowment Institute, 746 U.S. colleges and universities hold more than $300 billion in endowment investments. (Orlowski, 16) These institutions could yield an enormous influence on corporations to act sustainably if they exercised their own right to vote instead of delegating proxy voting to outside management firms, which usually vote with corporate management. (Orlowski, 18)

Some schools are already voting actively, such as Harvard and Yale Universities, with endowments of $25 billion and $15 billion, respectively. (Orlowski, 16) They “have voted unanimously in favor of shareholder resolutions on climate change and energy efficiency at corporations in which their endowments invest. Students are active members of the shareholder advisory committees at these schools.” (Orlowski, 8) In fact, at schools where endowment investments are being influenced, students are taking the lead in strategies and planning. 
Students’ roles in changing endowment practices were the subject of a 2006 conference convened by the Sustainable Endowment Institute, the United Nations Foundation, and Ceres, a national coalition of investors, environmental groups, and other public interest organizations working with companies to address sustainability challenges. At Building a Clean Energy Future: The Role of Students and University Endowments, basic standards for endowment policies and practices for sustainability, called Principles for Endowment Climate Action, were drawn up, with five main guidelines:

· To increase transparency in endowment investments

· To vote actively on shareholder resolutions

· To commit to renewable energy investments

· To engage companies on climate action

· To establish a green campus fund (Orlowski, 11)

Yet another way students are speaking out is through their wallets, by voluntarily raising their tuition or university fees to fund on-campus environmental projects. Seventy-five percent of students at the University of California-Santa Barbara last spring voted “yes” on The Green Initiative Fund, raising their tuition $2.60 per quarter. This will add $182,000 per year for renewable energy projects. (David, 1) At Austin Peay State University in Clarksville, Tenn., students this past January voted to pass a $10 per student, per semester, fee increase to create a fund worth $120,000 to finance green energy projects on campus. The fee is awaiting approval by the Tennessee Board of Regents. (MacDonald, 7D)

Sustainable physical structures


Making a university’s physical plant sustainable is often how funds such as those described above are applied first. Greening includes, but is not limited to, high-efficiency buildings, clean/renewable energy use, organic/locally sourced food, and recycling and waste management. 

Environmental impact assessment


Usually, but not always, campus reform begins with an investigation of the university’s ecological impact. Often investigations will be conducted by student groups, such as the Student Environmental Action Coalition (SEAC), active on about 700 campuses, or the National Wildlife Federation’s Campus Ecology Program, on about 600 campuses. These groups work with faculty and staff to investigate existing conditions and recommend changes, often saving the university money when the changes are made. (Miller, 732) Analyses are sometimes performed as an independent-study project, or as part of an environmental science course. (Uhl, 35)

One investigation that attempts to measure sustainability is the ecological footprint analysis (EFA), which yields a report that can “quantify, assess, and manage campus environmental performance within the context of sustainability.” (Venetoulis, 2) One difficulty with this method is that there is no one definition of sustainability that all institutions use, and researchers have not yet agreed “on a consistent theoretical foundation and set of indicators that can be used to analyze environmental impacts using sustainability criteria.” (Venetoulis, 2) So, in the absence of definitive criteria, a university’s impact remains, for now, subjective.


An ecological footprint, as described by Venetoulis of the University of Redlands, Redlands, California, is “the area, for example acres (or hectares), of productive land and water required for a given population to maintain their consumption and absorb the ensuing waste over the course of one year—at prevailing levels of technology.” Taking into account no one definition of sustainability, Venetoulis recommends evaluating a university’s impact using three different approaches—ideal, strong, and weak, defined as follows:

· Ideal: “Living within the means of nature is sustainable when all consumption and absorption of ensuing waste occurs in the place where consumption directly occurs…[This] approach holds that the allocation/availability of natural resources to support a population is predetermined by the ‘place’ they live.” (6)

· Strong: This approach “considers individual ecological impacts associated with consumption within the context of global carrying capacity. To be strongly sustainable, then, campus members—regardless of location—would have to have an environmental impact that on average is the same or less than the global amount of ecologically productive land (nature) available on a per-global citizen basis.” (6)

· Weak: “The average campus community member would have to have a (net) ecological footprint equal to or less than the ecological limits of the U.S.A. on a per-person basis.” (6)

Using the EFA and the criteria defined above, Venetoulis found that University of Redlands is unsustainable in the ideal and strong approaches, and possibly sustainable in the weak approach, depending on other intensive consumption factors not investigated. (6)

Another investigative approach is to develop a list of sustainability indicators, a way of tracking progress toward sustainability that begins by defining best practices for sustainability for each university subsystem, then gauging how far along an institution is on the path. (Uhl, 33) Pennsylvania State College, in State College, Pennsylvania, developed a list of 33 sustainability indicators and released its first report in 1998. (Uhl, 36) Its findings and the attitudes it elicited point up a common yet critical disconnect in the way universities regard sustainability.

[The report] “depicted an institution whose performance…was not exemplary. In category after category (energy, food, materials, transportation, building, decision making), Penn State practices departed little from the national status quo. The university’s official posture appeared to be in accord with the national view that we can continue with business as usual—growing and consuming—without worry. And yet in private conversation, people in all sectors of the university were concerned about the deterioration of the environment worldwide and overconsumption in the United States, in particular.” (Uhl, 36)

Starting with this list, and after five years of persistent efforts that included EFAs of campus buildings and the creation of a Green Destiny Council that researched and released reports such as an Environmental Stewardship Strategy, “it appears that the Penn State population and administration recognize the importance of instituting sustainable practices.” (Uhl, 46-47)

Green buildings


Perhaps one reason campus leaders choose to make buildings sustainable—instead of investing in other ways of greening the campus—is that administrators recognize structures are long-term investments; there are no short-term profitability results or assessments to be responsible for. (Calhoun, 1) So, they are in general more open to building green in the first place.


Several years ago, the U.S. Green Building Council, a trade association, developed the LEED (Leadership in Energy and Environmental Design) certification, a program that trains architects and designers in sustainable building practices. LEED certification quickly became an industry standard, for buildings themselves and the professionals who design them. (Calhoun, 2) Buildings can qualify for a basic LEED certification, and using a point system, can qualify for Bronze, Silver, Gold, and Platinum certification, each successive category denoting a building with more sustainable features. In addition, professionals may choose to take standardized tests to become LEED certified. As of 2001, there were 1,614 projects seeking LEED certification, and nearly 20,000 professionals who were LEED certified. (Calhoun, 2) LEED was not developed just for campuses, but for all existing and new construction in the United States.


The State University of New York provides an example of how strongly green building practices have taken root on college campuses. All 60 SUNY campuses must comply with New York Governor’s Executive Order 111, which “requires state agencies…to follow the principles of green design in all new construction. While the Executive Order does not require state agencies to apply for and obtain LEED certification…the Order does require these agencies to satisfy themselves and the New York State Energy Research and Development Authority that designs for new construction and major renovation comply with all LEED prerequisites and achieve enough LEED points to meet the LEED Bronze rating threshold.” (Simpson, 1) 


In 2005 the University at Buffalo, SUNY, developed its own set of green design principles, a 150-page manual called the UB High Performance Building Guidelines. The university currently has one LEED-certified building, another may qualify for LEED Silver, and there are hopes that a future building will qualify for a Gold or Platinum designation. By developing these guidelines, campus facilities managers are signaling a deep commitment to sustainable design (Simpson, 1). They note that “the manual is organized in a way to encourage genuine integrative, holistic sustainable design and not just what might be called ‘the LEED checklist approach’ (where green design is a secondary priority or an afterthought, and a minimal effort is made to collect just enough LEED points to certify a building).” (Simpson, 1)

Although a campus-wide LEED certification is only in the development stage (Calhoun, 2), the U.S. Green Building Council provides a set of guidelines, the LEED-NC Multiple Buildings and On-Campus Building Projects Application Guide (U.S. Green Building Council, 2), which some universities are using to design master plans for new campuses. One such institution is St. Louis Community College, the largest community college system in Missouri. (Young et al., 82) It is building its fourth campus, which will comprise at least four buildings, 280,000 square feet in total, and serve 3,000 students. 

Highlights of the new campus will be management of storm water through bioscapes and pervious paving in parking areas; provisions for alternative transportation, such as bicycle storage rooms and walking paths; use of native vegetation and water-efficient plumbing, such as waterless urinals, to reduce water consumption; placement of buildings to provide 75% to 85% of indoor lighting from daylight; reflective roofs or green roofs to reduce heat gain; and energy-efficient mechanical and electrical systems. In addition, at least 50% of construction waste will be recycled, with as much use of recycled and locally manufactured goods as possible. Certified wood and rapidly renewable materials, such as wheatboard, will be specified. Indoor air quality will be enhanced by keeping out potential contaminants. (Young et al., 83-84)

Clean/renewable energy


Clean and renewable energy is another highly visible component of campus sustainability. Several alternate energy strategies have emerged: energy service contracting; on-campus emissions and energy use reductions; and offset purchasing, which enables institutions to purchase clean energy. Institutions may use one or a combination of these measures to attain their energy conservation goals.


Energy service contracting is especially attractive to institutions with aging infrastructures and extremely inefficient energy use. An energy service company (ESCO) may be hired to repair and upgrade the physical plant as a way to achieve modernization and efficiency goals while saving money. ESCOs “guarantee that the energy and cost savings produced by the comprehensive capital energy projects will cover all the costs associated with implementing the energy conservation measures (ECMs) covered by the project.” (Pearce, 2). Use of ESCOs had expanded at an annualized rate of 24% to more than $2 billion in projects by 2000. ECMs may include high efficiency lighting, heating, and air conditioning; insulation and weather proofing; and centralized energy management systems. (Pearce, 2) ESCOs typically provide:


• development, design, and financing of energy and water efficiency projects


• installation and maintenance of the energy efficiency equipment involved


• measurement, monitoring, and verification of the project’s energy savings


• assumption of the risk that the project will save the amount of energy guaranteed (Pearce, 2)

University at Buffalo and Pennsylvania State University have both successfully contracted with ESCOs over the last few years. UB embarked on a $17 million project that saved more than $3 million annually, as well as achieving a 15% reduction in carbon dioxide and other gas emissions, while Penn State saved more than $856,000 a year and reduced water use by more than 5 million gallons and carbon dioxide emissions by almost 6,000 tons. (Pearce, 3)


On-campus emissions and energy use reductions can be realized by hiring an ESCO, but sometimes institutions will choose to start their own programs. One such program, “You Have the Power,” came about almost by accident at UB, when it responded to an emergency plea by the regional power grid to cut back on energy use after the Northeast blackout in August 2003. The staff turned off lights and equipment across UB’s two campuses, without an adverse impact on productivity, and saved $11,000 in one day. The administration realized it could save money every day by voluntary conservation, so the UB Green Office, which handles environmental concerns, began the campaign. Posters and a web site provide numerous energy-savings tips, hallway signs show each building’s annual energy use, and brochures encourage energy reductions. UB expects to see savings of $500,000 to $1 million a year from this program alone; its annual combined savings from all its energy conservation programs is more than $9 million. The university’s energy bill is almost $20 million a year. (Simpson, 2)


At Tulane University in New Orleans, five students were the catalysts behind a very successful education and energy-reduction effort begun in 2000. (And, judging from a visit to the Tulane web site, appears to be operational still, post-Katrina). The students were part of the Energy and Climate Change Team in the Office of Environmental Affairs. One of its tasks was to find out how much energy students used in a typical dorm room in a 24-hour period. They found the average room used about 1,100 kilowatt-hours in one year, or about $120 and 1,063 pounds of carbon dioxide. They decided to construct an energy-efficient model 

dorm room, the Energy Star showcase dorm room, so called because the students collaborated with the U.S. Environmental Protection Agency’s Energy Star program “to solicit enough donations from manufacturers to furnish a three-person suite with energy-efficient electronics and appliances.” (Kahler, 2) The team estimated that if students used energy-efficient appliances and electronics in their rooms, over a nine-month period the university could save more than $150,000, while making a positive impact on the environment.


Three of the team members moved into the suite, prepared publicity materials, and offered tours to the campus community, parents, and members of the New Orleans environmental community on homecoming weekend, October 2001. The goal was to urge students to purchase more energy-efficient appliances and instill energy-efficient practices students could take with them after they left Tulane. The room spawned several other initiatives: a web site on energy-efficient shopping for college; a request by Tulane’s president to make his office energy-efficient (which was then featured on the web site); and changes in the purchasing habits of the University, including featuring Energy Star products for students in the campus bookstore. The team urged the purchasing department to buy Energy Star products whenever possible, and asked them to encourage other departments to request energy-efficient office equipment. (Kahler 3-4) 


Sometimes, instead of or in combination with, campus energy reduction programs such as those above, an institution will begin an offset purchasing program that provides the school with energy from a renewable resource, such as wind or solar power. “Purchasing offsets is essentially providing funding to projects that reduce [greenhouse gas] emissions. The reduction in [greenhouse gas] emissions from these projects is then subtracted from the offset purchaser’s total emissions to calculate net emissions.” (Pearce, 3) Using this scheme, in 2004 University at Buffalo purchased 12 million kilowatt-hours of wind-generated electricity from the Fenner Wind Farm near Syracuse, New York, making it the largest purchaser of wind energy in New York State.  (Simpson, 2) 


An even larger initiative in Pennsylvania combines the purchasing power of several universities. In 2001 the University of Pennsylvania, Pennsylvania State University, and Carnegie Mellon University made the three largest wind purchases in the United States, each for five percent of its electric usage. By 2003 33 institutions in Pennsylvania planned purchases from Mid-Atlantic wind farms, the most of any state in the country. (Pearce, 3) In some cases, this represents sizable amounts of energy; Penn State, for example, agreed to purchase 13.2 million kilowatt hours annually, equivalent to the output of more than three 1.5-megawatt wind turbines. The State System of Higher Education and many other educational institutions in the state have joined the initiative and “made it possible by reducing market risk to develop several wind power projects in southwestern Pennsylvania.” (Pearce, 3)


Emissions reduction and offset purchasing are two strategies campuses use to comply voluntarily with the Kyoto Protocol, to reduce their own environmental impact and to demonstrate that the treaty’s goals are attainable. “Such efforts provide an example of how actions to reduce a college or university’s environmental impact can be linked to larger political struggles to improve their effectiveness in promoting sustainability.” (Dautremont-Smith, 1)


Lewis & Clark College, Portland, Oregon, chose to comply with Kyoto by using offset purchasing. An advantage of this strategy is that compliance using offset purchasing can take place immediately, whereas campus emissions strategies take time to see results. (Dautremont-Smith, 1) To raise money for the purchase, students voted to increase their student fee by $10. In addition, “at institutions with obstinate administrations who are unwilling to commit to Kyoto compliance, the offset purchase option may be more feasible since it allows students and faculty to at least partially bypass a hostile administration.” (Dautremont-Smith, 4) On the other hand, raising funds in such a way requires student effort every year and, although raising awareness and educating the student body about global warming during fundraising is beneficial, the needed resources may not be available every year. (Dautremont-Smith, 4)

Food/Composting

The alternative-energy movement has been widespread and quite visible among progressive schools during the last decade, while the movement to sustainable, local, and/or organic food production and consumption has been smaller and less conspicuous, but just as critical. Sustainability, when applied to food, encompasses several things: locally grown (within the state, ideally within 50 to 100 miles of the consumer) with ecologically sound methods (food grown or raised without pesticides, herbicides, antibiotics, or hormones), humane treatment for animals and workers, fair wages, and a personal relationship between grower and consumer. (Horovitz, 1B-2B)

The growth of the sustainable food movement on campus is easy to explain. At an annual growth rate of 20% and $15 billion in sales (Horovitz, 2B), the public continues to demand more organic food, and their children, who have been raised on organic food, enroll and demand to continue eating it. And students are not just consumers; in some cases they are becoming suppliers, running on-campus farms, growing, serving, and selling food themselves. Composting of food waste is also sometimes adopted as a complementary practice.


Middlebury College in central Vermont has active local food sourcing and composting programs. The college purchases about one-third of its food from local sources, often directly from the producers (Monument Farms milk; Cabot cheese; Ben & Jerry’s ice cream; and meat, bread, fruits, and vegetables from other suppliers), and requires locally sourced food in its contracts with larger suppliers. Both the president of Middlebury and the director of dining support this effort. (Jenks-Jay, 305). In addition, some food waste and biodegradable serving utensils get composted, diverting from landfills about 300 tons of dining waste annually. (Jenks-Jay, 304) Two innovative programs at Middlebury illustrate sustainability in practice:

“Compost was used as a nutrient-rich soil amendment for a student-designed greenhouse in which students studied cold-tolerant greens, such as kale and hardy lettuce varieties. …The greens were served regularly in the dining halls. They then made their way back into the greenhouse soil after being composted as food waste, to begin the cycle again. Another student research project studied the heat generated by the compost piles. The results not only produced a professional publication, but also helped justify a new greenhouse for dining, funded by an environmental campus grant. The soil is heated indirectly by the composting process, and organic greens and herbs are grown during the depth of winter, when local greens are unavailable.” (Jenks-Jay, 304-305)


Produce from student-run farms often is served at campus dining halls and offered for sale to the surrounding community. For example, the Yale Sustainable Food Project, made up of students, faculty, and staff at Yale University, New Haven, Connecticut, runs a successful organic mini-farm, with its produce sold at campus events and weekly at the New Haven Farmer’s Market. This is part of a larger strategy at Yale, which hopes to serve 100% sustainable and organic food in the near future. Five years ago, no organic food was served at Yale; this year, organic entrees are offered at two meals daily. (Horovitz, 2B) 


University of New Hampshire, Durham, New Hampshire, has a robust sustainable food program called the Food and Society Initiative, part of a broader, four-point campus-wide sustainability program. (UNH Office of Sustainability, 1) The Food and Society initiative includes a Campus-Community Farm; a compost program; an organic garden club with a two-acre plot on the Campus-Community Farm; the New Hampshire Center for a Food Secure Future; the New Hampshire Farm to School Program; the Local Harvest Initiative; reports such as the Community Food Nutrition Profile and the Northeast Farms to Food Update; and an organic dairy farm. (UNH Office of Sustainability, 1-3)


The organic dairy farm, originally comprising 48 Jersey cows and located on 200 certified-organic acres in Lee, New Hampshire, is an outstanding component of UNH’s program. The first of its kind at any land-grant university in the country, launched in 2005, “it is a research center for organic production and management and an education center for organic dairy farmers, farmers considering the transition to organic, and students of sustainable agriculture.” (UNH Office of Sustainability, 2) Last year, Stonyfield Farm, a leading organic yogurt maker, gave the university $200,000, its largest single grant ever at the time, and $250,000 more several months later, because of its focus on agricultural education and outreach. (Stonyfield Farm, 1) Aurora Organic Dairy also donated $200,000 to the project. (Organic Trade Association, 1) This past January, the farm shipped its first supply of milk to Stonyfield Farm and Organic Valley Milk, the nation’s oldest and largest organic farmers’ cooperative. UNH’s organic dairy is now a member of the cooperative with full voting rights. (Potier, 1)


The UNH organic dairy farm epitomizes the role of a sustainable university: It models and teaches sustainable practice, conducts research into sustainability and shares that knowledge with the surrounding community, and is an active member of the business community, thereby shaping a sustainable local economy.  

Recycling/Waste Reduction


One of the oldest sustainable campus practices is recycling. Reduce, reuse, recycle has long been part of the general discourse, but of the three, recycling has by far been the most popular because it “gives people instant gratification and the knowledge that they are helping save the environment. [In a recent survey of 36 recycling programs] colleges and universities reported that, in general, they are concentrating their resources on recycling first; reuse second; source reduction, buying recycled, and disposal third; and composting fourth.” (Fournier, 1)

Recycling rates vary from school to school and from year to year. Recycling rates can be based on percentage, weight, or volume. Schools may recycle mixed office paper, cardboard, bottles and cans, fluorescent lamps, lamp ballasts, and mixed electronics; through composting programs, leaf, yard, and food waste is recycled. Food waste programs are becoming more common, but require nearby composting facilities because this type of waste must be hauled away every day. (Fournier, 2-3)


Reduction strategies range from double-sided copying, expanded use of electronic documents, pay-for-printing systems in libraries and public areas, bulk procurement of supplies to reduce packaging, jumbo roll toilet paper/towel rolls, and point-of-use napkin dispensing. (Fournier, 2) Campuses also buy recycled-content copy paper with at least 30 percent post-consumer content, now cheaper than virgin paper, and other recycled-content paper products. In addition, institutions may buy outdoor furnishings made with “lumber” from recycled plastic. (Fournier, 2)


Some positive trends have emerged over the last five years, with the growing focus on sustainability driving some of them:

· Administrators recognize the potential for increased financial savings and revenue from recycled materials, and improvement in public image 

· Student groups drive efforts to improve recycling and other environmental programs

· Donation programs that support charities have become more widespread

· Composting programs are growing, with either creative on-site methods, such as using biodegradable plates, cups, and utensils at events, or through partnering with local farms or facilities to divert waste

· Markets for recyclables are improving, especially for mixed office paper, newspaper, and cardboard 

· Participation is growing in programs such as Recyclemania, a competition among leading university recycling programs to see who can collect the largest amount of recyclables in a ten-week period (Fournier, 3-4)

There have been some negative trends also, with some barriers to overcome:

· Lack of support from many campus administrators, who view recycling as a luxury, not a necessity

· Faculty, staff, and students are not recycling, with recycling and efforts to recycle getting mixed results in the dorms

· Additional packaging is creating more waste

· Volatile local and regional markets for recyclables create an unstable revenue stream that makes it difficult to staff programs

· Inability to weigh materials, poor sorting and storage facilities, separation of recycling operations from trash collection, inconsistent custodial support, and reluctance to place recycling containers on campus have all made continuation of programs difficult (Fournier, 3-4)

Sustainability in the classroom

As universities green their physical campuses, they must also green the minds and hearts of students and faculty. This cannot be done with a “business as usual” attitude, but requires new methods of teaching and learning. However, “the literature suggests that there is a paucity of research on the integration of the concepts of sustainability into teaching at post-secondary educational institutions.” (Davis et al., 2) Yet, a way must be found, because sustainability is now a legitimate field of scientific inquiry.

In January of 2007 sustainability science and technology was the central theme of the American Association for the Advancement of Science’s annual meeting. In addition, [in 2006] “the National Academy of Sciences recognized the field as a separate discipline, worthy of its own section in the well-regarded Journal Proceedings of the National Academy of Sciences. And practitioners of sustainability science are starting to find a home in centers and institutes that are popping up at Arizona State University, Harvard University, Stanford University, the University of Wisconsin, and elsewhere.” (Monastersky, 1-2)

Interdisciplinary and experiential learning

Now that the scientific establishment has legitimized sustainability science, how will it be taught? It is widely acknowledged that, like sustainability itself, teaching sustainability must be interdisciplinary and experiential. Lectures and classroom-based learning alone will not foster the critical thinking and teamwork required to solve existing and future environmental and social problems and ultimately, to live sustainably. 
 “The pedagogic goal is to encourage a world view, one in which students will become citizen activists for sustainability after they graduate…These citizens need to be able to acknowledge the insufficiency of what they will know and not be paralyzed by it. Instead, they will need to turn to others to form groups of inquirers who can research multiple aspects of a question and together have a chance of seeing a broader picture… Sustainability will be achieved only through communities of learners and activists, and this is what a curriculum in sustainability must model. Empowerment cannot be only an academic concept described in the class, but must also be experienced by the students within the class. Only by making teaching approaches consistent and coherent with teaching substance on this topic will we create the communities and citizens we need for the future.” (Hamin, 79)

In particular, interdisciplinary team-taught classes are thought to be useful in teaching sustainability, because they enable students to learn firsthand from practitioners in diverse fields and form connections between them that they might otherwise miss. (Caviglia-Harris et al., 2) Likewise, faculty learn from each other when engaged in teaching the same class, thus deepening their awareness and understanding of their own fields. “The goal of such a course is to teach students to recognize contrasting perspectives, to synthesize material, to think critically, and to reexamine previously held views. In addition, students are taught to respect a variety of disciplines as powerful sources of insight and to recognize the limitations of any single disciplinary approach. Finally, this line of thinking recognizes that one field cannot solve, or even completely define, many real-world problems.” (Caviglia-Harris et al., 2)

The other component of teaching sustainability, experiential learning, is learning by doing. It comprises field-based coursework, internships, service learning, guest speakers, site visits, and similar activities. (Domask, 2) However, developing these types of activities is time-intensive for instructors, sometimes costly (when traveling to distant locales), and measuring the effectiveness of this type of learning is hard. “…Universities also struggle with assessing the impacts of experiential learning in terms of better grades, increased analytical abilities, improved graduate test scores, and job marketability of students…there has been a dearth of research to effectively show statistical improvements in these areas directly resulting from experiential learning.” (Domask, 8)

New courses and degree programs


Despite the change in paradigm that must take place to teach sustainability effectively, some universities have responded by developing new bachelor’s, master’s, and doctoral degree programs, as well as opening sustainability centers and adding a sustainability component to existing programs. (Fogg, 1) Some have created undergraduate minors and certificate programs, or a special concentration within existing master’s degree programs. 

Arizona State University at Tempe has created the first school of sustainability, with a Ph.D. program, and two related bachelor’s and two master’s degree programs. (Fogg, 2) Another Arizona institution, Prescott College in Prescott, is offering a distance-learning Ph.D. program in education with a focus on sustainability education. It allows students to tailor their education through a combination of core courses, electives, and independent study, and to effect change in their home communities as they study. Students are required to spend three weeklong residencies at Prescott. (Fogg, 4) 

Washington State University, Pullman, Washington, now offers the nation’s first major in organic agriculture systems, approved last May, as part of its new Bachelor of Science in Agriculture and Food Systems. It is expected to appeal to aspiring organic farmers and students wishing to work in the organic food industry, who need an understanding of a way of farming that is significantly different than industrial farming. Students will be required to take a summer practicum on the university’s three-acre organic farm, where they will gain experience in planting, nurturing, harvesting, and marketing organic produce. (Brown, 1-2)

Community outreach

Besides training students for jobs in such emerging areas as organic farming, universities can be clearinghouses, sharing their research through community outreach. At Slippery Rock University in Slippery Rock, Pennsylvania, students and faculty modified a cultivator to work with solar energy to demonstrate to farmers in the surrounding community that solar is a good alternate energy source. Not only did this educate the farmers, it was experiential learning for graduate students enrolled in the university’s sustainable systems program. (Borsari et al., 2)


A more ambitious plan for a teaching/research partnership was undertaken in 2002 between the Environmental Studies program (ES) at Ithaca College, Ithaca, New York, and EcoVillage of Ithaca (EVI), “a growing intentional community of 60 households dedicated to exploring and modeling innovative approaches to ecological and social sustainability.” (Allen-Gil et al., 2) Some goals of the project included expansion of the ES curriculum by hiring EVI residents as instructors in specialized areas, development of new science-based courses and experiential learning opportunities in sustainability, and scientific leadership to encourage sustainable practices in the community. (Allen-Gil et al., 2) Four new courses in the ES curriculum grew out of the partnership: Sustainable Communities, Sustainable Energy Systems, Sustainable Land Use, and Environmental Futures. (Allen-Gil et al., 3) In addition, sustainability has been incorporated into general courses in biology, business, economics, health policy studies, history, physics, politics, therapeutic recreation and leisure service, and writing. (Allen-Gil et al., 5)


A variety of research/independent study projects evolved from the partnership. One, led by a member of the art faculty at IC, was the proposed construction by students of a bus shelter for EcoVillage that uses local materials and renewable energy. The shelter has areas for bike storage and for the sale of organic produce grown at a local farm. At the time of article publication, EVI had approved the design and was applying for building permits from the city of Ithaca. (Allen-Gil, 5-6)


Lastly, IC has developed an outreach program that includes public lectures, campus discussions, and the development of a regional sustainability program. The college launched the Sustainability Café series in 2004, with a locally grown organic lunch and guest speakers from myriad departments addressing how sustainability affects their discipline. Public lectures have drawn noted authors such as Bill McKibben and activists such as Betsy Taylor, president of Center for a New American Dream. (Allen-Gil et al., 6)

IC’s regional sustainability program grew out of a successful workshop attended by 40 community leaders in academia, business, environmental, government, and non-profit organizations. Encouraged by this interest, and with seed money from the provost and president of IC and additional funding, the school is now performing a regional sustainability study, with “involvement of IC students in coordinating events, developing outreach materials, and carrying out sustainability projects in the community.” (Allen-Gil et al., 6-7)

Sustainability at Stony Brook University


Stony Brook has made notable strides towards sustainability, beginning modestly with a recycling program in 1987 (Central Services, About Recycling, 1), and continuing until the present with the opening of Stony Brook Southampton, an entire campus devoted to modeling and teaching sustainability. As has been discussed previously in this paper, the support of presidents and top administrators is a crucial factor in the success of sustainability programs, and as will be shown, this support is present at Stony Brook.

The Division of Facilities and Services

The main responsibility for assessing and performing sustainability-related activities lies with the Division of Facilities and Services. The Division is comprised of the Departments of Environmental Stewardship and Recycling and Resource Management, among others. 


The Department of Environmental Stewardship will “emphasize sustainability practices on campus and promote the use of renewable resources.” (Happenings, Changes, 2) It includes Energy Management, Heating and Cooling, High Voltage, and Utilities units. Energy usage costs the university nearly $60 million a year, so some programs have been established to reduce this expenditure. In an agreement with the New York Independent System Operator, Stony Brook will shed three megawatts of electric load if New York State requires extra energy, and the university will paid a market rate for each kilowatt saved. In addition, Stony Brook is enrolled in the EnVest program administered by NYSERDA, which helps state agencies design and install energy-efficient devices. Lastly, Honeywell SES has completed a Comprehensive Energy Audit and installed energy-efficient equipment and control systems throughout campus, saving $3 million annually. (Happenings, Energy-Saving Plan, 2)

The Department of Recycling and Resource Management was begun in response to the Governor’s Solid Waste Management Act of 1988. The goal was an overall 50% reduction rate in the amount of garbage generated by the university. The program began with paper and cardboard, but has since expanded to include bottles and cans, clothing (given to Goodwill through bins located outside dormitories), fluorescent bulbs, lead acid batteries, motor oil, printer cartridges, scrap metal, and wood debris and yard waste. (Central Services, About Recycling, 1)


In 2002 Stony Brook recycled almost 800 tons of mixed paper, 70 tons of bottles and cans, about 150 tons of scrap metal, 1,200 tons of yard debris, and 120 tons of lumber. (Central Services, Recycling Figures, 1-2)


This year, for the first time, Stony Brook is participating in Recyclemania along with 200 other U.S. universities. President Kenny in an e-mail has asked everyone on campus to participate by using recycling bins located in offices and on the campus grounds to recycle paper, bottles, and cans, and to arrange for pick-up of other items. “I urge you to contribute toward making Stony Brook a greener and more environmentally responsible campus by engaging in these significant practices. With your help, we will improve the environment for the campus community and consequently for the state, the nation, and the world.” (Kenny, 2)

Earthstock


Stony Brook’s mission to improve the environment took a fun turn several years ago with the first Earthstock, an annual celebration of Earth Day that is part community outreach, part learning opportunity. It has grown from a small, one-day commemoration into a week-long event including almost 90 exhibitors; displays of alternative-energy vehicles; music and dance performances; movies, lectures, and debates; and this year, Long Island’s first sustainability conference, sponsored by Sustainable Long Island, an organization promoting smart-growth development. Earthstock’s organizing committee, on which the author sits, comprises about 30 students, faculty, and staff, who enlist an army of volunteers from the campus community for the event. 

At a committee meeting earlier this year, it was revealed that Earthstock is now under the auspices of the Dean of Students Office. It was formerly part of the President’s Office. However, Earthstock still enjoys wide support from top administration, as well as from the campus community, and both of these factors contribute to its success.

Advanced Energy Research and Technology Center


Stony Brook’s sustainability drive reaches beyond the main campus, however. As part of its high-technology research park adjacent to West Campus, Stony Brook is planning to build, with $35 million in initial funding from New York State, an Advanced Energy Research and Technology Center. The center will “help develop new alternative sources of energy, [and] improve efficiencies of existing fuels and conservation of fuels, such as oil and natural gas, that may soon be in danger of reaching short supply.” (Lutz, A3) The university will have a number of partners in the venture, such as Brookhaven National Laboratory, Estee Lauder, KeySpan, LIPA, and Northrop Grumman; and other schools, such as Adelphi, Hofstra, Polytechnic University, SUNY Farmingdale, SUNY Maritime, and Suffolk and Nassau Community Colleges, would be involved as well. (Lutz, A3)

Stony Brook Southampton 


The university’s newest venture in sustainability, Stony Brook Southampton, is also its most ambitious. After the sale of the former Long Island University Southampton campus to Stony Brook last year, it was decided that Southampton’s primary focus would be sustainability, based on its highly regarded marine sciences program (although old LIU programs in creative writing, the arts, and teaching will be retained). This endeavor will encompass an almost entire redesign of the physical campus and of the teaching and learning paradigm.

New campus buildings and landscapes will be designed according to sustainable principles, such as developing a green master plan and requiring new buildings to be “high performance,” according to the campus’s interim dean, Martin Schoonen. “It is much cheaper to build green than to renovate a building and make it green…The most progress will be made in using better building materials and changing behaviors of inhabitants.” (Schoonen, 1-2)

Southampton already has a greenhouse, to which organic gardens will probably be added. Solar power is being explored, and a small wind turbine for student learning is on the grounds. In addition, the dean is working with the Physical Plant department to design a position for a sustainability officer for Southampton. (Schoonen, 2)


Teaching at Southampton will be interdisciplinary and team-focused. “This is a problem-centered curriculum, not a discipline-centered curriculum. We will deliver instruction in different modes than most are used to. Much of it will be in workshops and team-based student projects. I also see many courses team-taught. Instructors will learn just as much as students.” (Schoonen, 3) An existing major, Environmental Studies, B.A., will be offered initially, and three others are being developed: Sustainability Studies, B.A.; Public Policy and Planning, B.A.; and Biodiversity, Ecological Studies, and Human Impact, B.A. (Schoonen, 1)


Although President Kenny and the Southampton community are very supportive, Dean Schoonen reports that he must familiarize the Stony Brook faculty, department chairs, and fellow deans with this type of learning. “Developing the curriculum and getting it in place and approved will be a challenge because we are trying a different approach. I am aware that the leading edge is often the bleeding edge. In other words, it will not be easy.” (Schoonen, 3)

Conclusion


As Dean Schoonen and other educators have warned, envisioning and manifesting a sustainable future will not be easy. Change never is. But higher education, and society itself, is at a tipping point, a crucial juncture where, if we allow ourselves to see clearly what is happening, we have all the knowledge necessary to change.

Christopher Uhl of Penn State writes of sustainability indicators that “institutions measure only what is important to them. And there is nothing more important for humanity’s future than moving forthrightly from practices that harm the earth to practices that are sustainable. This means it is time to measure sustainability not just in universities, but in all realms of society—government, business, education, religious institutions. Sustainability is a whole new way of seeing and relating to the world, and the act of measuring it legitimizes it.” (38)


In spite of the many challenges facing the higher education community in modeling and teaching sustainability, hundreds of pioneering universities have shown that legitimization through measurement is working. Projects may be small at first, begun modestly with a small group of dedicated staff or students, or they may be sweeping directives from the president, but each one begun is a vote of confidence that higher education can and should “be the change” to a sustainable learning and living paradigm. Universities, through self-analysis and transformation, must make of themselves a hotbed of change, a breeding ground for people with the wisdom and the will to save the Earth.

Works Cited

About Recycling and Resource Management. Central Services, Stony Brook University. 23 Jan. 2007 <http://www.stonybrook.edu/centralservices/recycling/about.shtml>

Allen-Gil, Susan, Liz Walker, Garry Thomas, Tom Shevory, and Shapiro Elan. “Forming a Community Partnership to Enhance Education in Sustainability.” International Journal of Sustainability in Higher Education. 6:4 (2005). 1-10 pp. 22 Jan. 2007 <http://www.emeraldinsight.com/10.1108/14676370510623874>
Bosari, Bruno, Timothy Elder, and Thomas Reynolds. “Assessing the Educational Opportunities from a Solar Powered Cultivator at Slippery Rock University of Pennsylvania.” International Journal of Sustainability in Higher Education. 5:2 (June 2004). 1-9 pp. 22 Jan. 2007 <http://www.emeraldinsight.com/10.1108/14676370410526260>
Brown, Dennis. “Organic Agriculture Major Approved by State Board.” WSU Today Online. 26 May, 2006. Washington State University. pp. 1-2. 22 Jan. 2007 <http://www.wsutoday.wsu.edu/completestory.asp?StoryID=2988>

Calder, Wynn, and Richard M. Clugston. “Progress Toward Sustainability in Higher Education.” Environmental Law Reporter 33 ELR 10003 (Jan. 2003). 1-14 pp. 26 Jan. 2007 <http://web.lexis-nexis.com/envuniv/printdoc>

Calhoun, Terry. “LEED Certification and Campus Sustainability.” Facilities Manager. 21:1 (Jan./Feb. 2005). 1-4 pp. Jan. 25, 2007 <www.appa.org/FacilitiesManager/article.cfm?ItemNumber=2257&parentid=2248>

Caviglia-Harris, Jill L. and James Hatley. “Interdisciplinary Teaching: Analyzing Consensus and Conflict in Environmental Studies.” International Journal of Sustainability in Higher Education. 5:4 (2004). 1-9 pp. 22 Jan. 2007 <http://www.emeraldinsight.com/10.1108/14676370410561090>

“Changes in Facilities and Services.” Happenings 24 Jan. 2007: 2.

Clugston, Richard M. and Wynn Calder. “Critical Dimensions of Sustainability in Higher Education.” Sustainability and University Life. Ed. Filho, Walter Leal. Frankfurt/M., Berlin, Bern, Bruxelles, New York, Oxford, Wien: Peter Lang, 1999. 1-15.

Dautremont-Smith, Julian. “Strategies for Institutional Kyoto Compliance: A Case Study for the Lewis & Clark Experience.” International Journal of Sustainability in Higher Education. 4:3 (Sept. 2003). 1-5 pp. 22 Jan. 2007 <http://www.emeraldinsight.com/10.1108/14676370310485456>

David, Laurie. “StopGlobalWarming.org: Students CAN Make the Difference.” E-mail to the author. 6 Sept. 2006.

Davis, S.A., J.H. Edmister, K. Sullivan, C.K. West. “Educating Sustainable Societies for the Twenty-first Century.” International Journal of Sustainability in Higher Education. 4:2 (Jun. 2003). 1-10 pp. 22 Jan. 2007 <http://www.emeraldinsight.com/10.1108/14676370310467177>

Domask, Joseph J. “Achieving Goals in Higher Education: An Experiential Approach to Sustainability Studies.” International Journal of Sustainability in Higher Education. 8:1 (2007). 1-13 pp. 22 Jan. 2007 <http://www.emeraldinsight.com/10.1108/14676370710717599>

Fogg, Piper. “Saving the Planet, by Degrees: Programs in Sustainability Draw from Many Disciplines.” Chronicle of Higher Education. 53:9 (20 Oct. 2006). 1-6 pp. 23 Jan. 2007 <http://chronicle.com/free/v53/i09/o9a02301.htm>

Fournier, R. Marc. “Recycle This! A Look at Recent Campus Programs.” Facilities Manager. 21:1 (Jan./Feb. 2005). 1-6 pp. Jan. 25, 2007 <http://www.appa.org/FacilitiesManager/article.cfm?ItemNumber=2261&parentid=2248>

Hamin, Elisabeth M. “Teaching Sustainability: The Case of the Incredible Shrinking Professor.” Inside and Out: Universities and Education for Sustainable Development. Eds. Robert Forrant and Linda Silka. Amityville, New York: Baywood Publishing Co., Inc., 2006. 79-86.

Horovitz, Bruce. “More University Students Call for Organic, ‘Sustainable’ Food.” USA Today 27 Sept. 2006, 1B.

Jenks-Jay, Nan. “Cultivating a Shared Environmental Vision at Middlebury College.” Sustainability on Campus: Stories and Strategies for Change. Eds. Bartlett, Peggy F. and Geoffrey W. Chase. Cambridge, Mass.: The MIT Press, 2004. 293-310.
Kahler, Shelley. “The Ripple Effect: How One Dorm Room Can Affect a University’s Energy Use.” International Journal of Sustainability in Higher Education. 4:3 (Sept. 2003) 1-9 pp. 22 Jan. 2007 <http://www.emeraldinsight.com/10.1108/14676370310485429>

Kenny, Shirley Strum. “RecycleMania 2007.” E-mail to the author. 8 Feb. 2007.

Leadership in Energy and Environmental Design. 2007. U.S. Green Building Council. 5 Feb. 2007 <http://www.usgbc.org/>

Lutz, Lee. “SBU Alternative Energy Center: Latest Addition to High-Technology Research Park.”  The Village Times Herald 17 Aug. 2006: A3. 

MacDonald, G. Jeffrey. “Universities Graded on Environmental Practices.” USA Today Jan. 24, 2007, 7D.

Miller, G. Tyler, Jr. Living in the Environment. Pacific Grove, California: Brooks/Cole-Thompson Learning, 2004.

Monastersky, Richard. “A New Science Breaks Down Boundaries: Mixing Social and Environmental Research, Sustainability Studies Gain Academic Respectability.” Chronicle of Higher Education. 53:9 (20 Oct. 2006). 1-6 pp. 23 Jan. 2007 <http://chronicle.com/free/v53/i09/o9a02001.htm>

The O’Mama Report. 2007. Organic Trade Association. 21 Feb. 2007 <http://www.theorganicreport.com/pages/354_latest_organic_news.cfm>

Orlowski, Mark, ed. Building a Clean Energy Future: The Role of Students and University Endowments. Proceedings of March 2006 conference. Sustainable Endowments Institute, United Nations Foundation, and Ceres, Washington, D.C., 2006.

Pearce, Joshua M. “Catalyzing Mass Production of Solar Photovoltaic Cells Using University Driven Green Purchasing.” International Journal of Sustainability in Higher Education. 7:4 (2006) 1-10 pp. 22 Jan. 2007 <http://www.emeraldinsight.com/10.1108/14676370610702226>

Potier, Beth. “Organic Dairy Farm Ships First Milk Supply to be used in Organic Valley Milk and Stonyfield Yogurt.” Campus Journal. University of New Hampshire. (17 Jan. 2007) 1-3 pp. 2 Jan. 2007 <http://unh.edu/news/campusjournal/2007/Jan/17milk.cfm
Recycling Figures for Stony Brook University. Central Services, Stony Brook University. 23 Jan. 2007 http://www.stonybrook.edu/centralservices/recycling/figures.shtml>
Schoonen, Martin. E-mail Interview. 10 Feb. 2007.

Simpson, Walter. “News on Green Design and Energy Conservation from the University at Buffalo.” Facilities Manager. Jan./Feb. 2005. 1-4 pp. Jan. 25, 2007 <http://www.appa.org/FacilitiesManager/article.cfm?ItemNumber=2262&parentid=2248>
“Stony Brook Reveals Energy-Saving Plan.” Happenings 8 Sept. 2006: 2.

Thompson, Robert and William Green. “When Sustainability is Not a Priority: An Analysis of Trends and Strategies.” International Journal of Sustainability in Higher Education. (March 2005). 1-8 pp. Jan. 22, 2007. <http://www.emeraldinsight.com/10.1108/14676370510573104>

Uhl, Christopher. “Process and Practice: Creating the Sustainable University.” Sustainability on Campus: Stories and Strategies for Change. Eds. Bartlett, Peggy F. and Geoffrey W. Chase. Cambridge, Mass.: The MIT Press, 2004. 29-47.

UNH Office of Sustainability FAS Projects.2006. Office of Sustainability, University of New Hampshire. 16 Feb. 2007 <http://www.sustainableunh.edu/fas/projects.html>

University Milk in Our Yogurts and Smoothies. 2007. Stonyfield Farm. 7 Feb. 2007 <http://www.stonyfield.com/moosletters/articles>

Venetoulis, Jason. “Assessing the Ecological Impact of a University: The Ecological Footprint for the University of Redlands.” International Journal of Sustainability in Higher Education (2001). 1-16 pp. Jan. 9, 2007. <http://www.emeraldinsight.com>

Young, Dennis and D. Gregory Brown, AIA. “Planning a Green Campus: New St. Louis Community College Campus Planning Process Offers Lessons in Sustainability.” Environmental Design and Construction Jan./Feb. 2005: 82-84. 

1
1

