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Introduction

Carleton College has historically been a progressive and forward-thinking institution. Looking back at Carleton’s past, President Cowling’s purchase of the arboretum, initially decried as lunacy, has continually provided repose for Carleton and the greater Northfield community, serving as an invaluable educational resource and providing habitat for a myriad of natural life. It is time for Carleton to make a similarly far-sighted investment once again. By becoming carbon neutral, the College can do its part to prevent global warming, while serving as an example not only for other colleges, but also for its graduates, who will emerge with acute sensitivity and awareness of this impending catastrophe. Finding solutions to global warming is one of the greatest dilemmas facing humankind today, and a commitment to carbon-neutrality would allow Carleton to contribute to this solution in a way that reverberates far beyond the physical boundaries of the campus. 

The ethical implications of global warming are the most compelling justification for swift action. Those who have contributed least to the accumulation of greenhouse gases in the atmosphere live in developing countries, which are the most vulnerable to the specter of global warming. Carleton has a responsibility to consider the ethical implications of its operations, which currently contribute to global warming. Furthermore, as an educational institution, the college is uniquely positioned to imbue its students with the knowledge to address the climate catastrophe by providing them with an example of a sustainable, carbon-neutral institution.

A commitment to carbon-neutrality would differ from “Cowling’s folly” in one important respect; it would not simply be a monetary outlay on the part of the College to gain long-term, non-monetary benefits. Rather, many of the proposals we will outline will earn significant financial returns, enhancing the monetary, social and environmental bottom lines concurrently. 

Carbon-neutrality will require far-sighted investments and a new institutional ethos, but it will cement Carleton’s reputation as an environmentally and socially conscious innovator while providing an educational setting that fosters sustainable habits of mind.

Electricity 

Purchased electricity currently accounts for about 55% of the College’s greenhouse gas emissions
. Paring down these emissions will require a two-pronged attack, electricity must be conserved, and the remaining electricity Carleton uses must be obtained from renewable sources. Carleton is fortunate to be well-endowed to face both challenges; the region is windy, and students, faculty and staff have proven their ability and desire to conserve electricity the past two Februaries for Dorm Wars. 

The College has already laudably acted on its commitment to renewable power from wind when Carleton became the first college to install and own an industrial-scale wind turbine. Indeed, the turbine has inspired a spate of imitators both regionally and nationally. Building on this momentum, we propose that the College construct three more turbines whose power, instead of being sold into the grid, would be used directly by the campus. When production exceeds on-campus demand, the additional electricity could then be sold into the grid. In this way, the College will avoid paying high rates for electricity from the grid, making it a lucrative investment even without grants or production incentives. Three new turbines would eliminate 90% of GHGs from purchased electricity, and about 50% of overall emissions. That half of GHGs can be eliminated by an investment with solid returns makes the turbines both an urgent priority and a fortuitous opportunity.

Though returns to the turbine are strong regardless of how they are funded, the manner in which avoided costs are accounted for can have large impacts on the rates of return. We propose that the endowment fund the turbines, and then at the end of each year, the endowment be repaid by the amount of avoided electricity costs. These payments would be easy to calculate; simply find the amount of electricity that the turbines provided to the school in a year multiplied by the average rate we would have paid Xcel for the same electricity in that year. Some maintenance and insurance would need to be paid as well, but economies of scale can be realized on these costs with three as opposed to one turbine. The initial investment is large, about $7.2 million, but the internal rate of return over 22 years (turbine’s are expected to last between 20 and 25 years) is between 9.1 and 11.83%, depending on how much of the peak demand surcharges for grid electricity are eliminated due to the turbines
. 
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The aforementioned rates of return hinge on a net metering contract that aggregates use and production on a monthly basis. If this type of contract proves impossible, and the College negotiates a contract similar to St. Olaf’s (continually aggregated, resulting in approximately 1.6% of production exported to the grid), then at least one turbine would still be a sound investment, garnering an expected IRR of between 9 and 11.8 % over 22 years. Whether or not more turbines make sense financially would depend on the ability of the campus to consume the extra electricity at any given time, which is determined by how closely electricity production and use on campus co-vary. 

Risk is a critical consideration in deciding which investment decision to make. As a general rule, less risky investments should be pursued even if they have a lower return. With recent history as a guide, investments in the stock market are often risky and should be treated as such. Between June of 2000 and May of 2003, the endowment shrunk by a third due to the stock market slide. This type of exogenous shock would not affect financial returns to wind turbines. Investments in electricity generation through wind power are considered very low risk, and would provide the endowment with steady, significant returns.

Though using wind power to supply our electricity represents a solid investment on its own, straight financial projections fail to capture the full benefits of new wind turbines. Wind power and other renewable sources provide a hedge against the risk associated with purchasing electricity from volatile markets that depend upon the unpredictable fluctuations of fossil fuel input prices
. Producing electricity from College owned wind turbines would provide a reliable supply of electricity over the 20-25 years the turbines are expected to last. This would insulate the College from price spikes in a market that looks increasingly vulnerable, in a world of potential carbon taxes, geopolitical instability, and rising enmity towards the United States from oil-exporting countries. 

Furthermore, additional turbines would cement the College’s reputation as an environmentally conscious innovator. The current turbine has been in the news constantly, both locally and nationally. It was featured in no fewer than 6 national and 4 regional news publications including the New York Times, Science magazine, Audobon magazine and the Boston Globe. The turbine also was highlighted by three regional and one national TV news segments, including video and discussion on CNN, since its construction two and a half years ago. President Clinton mentioned the turbine in his closing remarks at the annual meeting of the Clinton Global Initiative as an example of how colleges and universities are leading the country towards a sustainable future.  The turbine has also appeared in the Voice six times, and provides alumni assurance that their donations are going toward a sustainable institution. 

The time is ripe for purchasing wind turbines. Price per delivered kilowatt-hour from wind has dropped dramatically in the past two decades, but has leveled out in the past 7 years, indicating that the cost is approaching its lower bound. Demand is the primary driver in the price of turbines today. In the two and a half years since the first turbine was installed at Carleton, the estimated price for the same machine has increased by 33% due to heightened demand. With national legislation to regulate CO2 emissions on the horizon, and state-by-state mandates that a certain percentage of a utility’s portfolio is renewable, utilities will be scrambling to purchase more turbines, which will drive the price even higher. Beating this rush would substantially reduce the cost of decoupling Carleton’s electricity use with CO2, something the college must address under the terms of the President’s Climate Commitment. 

Heating

Heating accounts for approximately 36% of Carleton’s GHGs, thus making it the second largest source of emissions.
  Carleton’s central steam plant uses three boilers that primarily burn natural gas, but can use Diesel #2 heating oil to heat space and hot water for the major academic and residential buildings on campus. In 2006, the steam plant burned 245,183 thousand cubic feet (MCF) of natural gas and 13,559 gallons of #2 heating oil.  In addition to this energy use, many of the campuses’ smaller buildings, such as the townhouses, have their own natural gas burning furnaces. To achieve carbon neutrality, Carleton will have to implement a number of measures to heat buildings more efficiently and to transition to a source of heating that releases fewer GHGs.

With the expected addition of several new buildings on campus, heating loads are projected to increase.  The steam plant’s heating capacity is considered insufficient to meet these new loads, and therefore the college is considering adding an additional boiler.  But the resulting addition of GHGs is counterproductive to Carleton’s established commitment to carbon neutrality. Boilers are considerable infrastructural investments that have long lifetimes,
 so if we install an additional fossil fuel boiler, it will emit GHGs far into the future.  An additional boiler would also require expanding the steam plant itself, and considerable excavation to lay additional steam pipes, all at a substantial expense.  Given this we should be able to implement alternative heating sources.  The two most viable options are geothermal and biomass, both of which will likely be necessary to reduce Carleton’s GHGs. 

Geothermal

Geothermal is a promising alternative source of heat.  Geothermal heat pumps, also known as geoexchange or ground source heating, use the stable temperature of the earth to both heat and cool areas.  Piping is run through the ground, either horizontally or vertically, and a liquid pumped through the tubes either picks up heat, or deposits heat depending on the season.  According to the EPA, geoexhange systems are the most energy-efficient, environmentally clean and cost-effective space conditioning systems available.
  On average, they are 48% more efficient than the best gas furnaces on a source fuel basis, and over 75% more efficient that oil furnaces.
  About 120 miles north of Carleton, the Onamia School District heats and cools three buildings with geothermal heat pumps, and not only have they founded it be a great financial investment, but it has also improved issues with humidity and mold.

A preliminary discussion with Jeffrey Zabel, an engineer with Constructing Engineering Services, who has designed multiple ground source heating systems, he noted that ground source heating systems always have favorable paybacks, generally between 4-8 years.

Biomass

Biomass combustion, or gasification is also an option for Carleton.  When considering biomass, it is important to remember that all biomass is not created equal.  The extent to they are carbon neutral, as well are their environmental impact and cost-effectiveness varies substantially. That being said, individuals and institutions across the country, people are turning to biofuels as a low-cost, environmentally friendly alternative.

Research published in Science in December 2006 by Professor David Tilman of the University of Minnesota, indicates that we may have one of the best sources of biomass growing in our own backyard: perennial prairie grass.  Experiments have shown that Low-Input High-Diversity Grassland Biomass may be the most productive source of biofuels; on average these high diversity prairies produce 200% more biomass than a monoculture. These plants can be grown on degraded soil without fossil fuel inputs from fertilizers, pesticides or tilling. Additionally, these biofuels are carbon-negative: the production and use of them removes carbon dioxide from the atmosphere and stores it in the root structure.
 Pursuing heating with perennial prairie grass would not only help us attain carbon neutrality, it would also reaffirm our commitment to land stewardship and restoring native habitats.

Biomass heating facilities are emerging on campuses across the country.  The University of Minnesota, Morris is replacing natural gas boilers with a biomass gasification system that will heat 80% of their campus using corn stover and other agricultural residue.  Middlebury College in Vermont will eliminate half of its heating fuel oil requirements by installing an $11 million biomass boiler that will run on locally-sourced sustainable wood chips.  Here in Minnestoa, the Legislature is considering “The Next Generation Biofuels Legislation” which would provide incentives for farmers to grow perennial native energy crops and promote the use of them in energy facilities.

The Utility Master Plan recently conducted by Sebesta-Blomberg projects that within two-years, two of Carleton’s three boilers will be replaced.  These boilers need to be replaced with choices that reflect our institutional commitment to climate change.  Expanding the steam plant’s heating load capacity should be avoided through rigorous conservation efforts and the use of ground source heating.

Efficiency 

Monitoring

Right now, Carleton does not have an effective way of monitoring its electricity use. In many ways, it is impossible to determine where Carleton is inefficiently using its energy. Better monitoring would all us to better understand campus energy use. More monitors are necessary in campus dormitories, houses, and academic buildings. Monitoring will allow us to accurately pinpoint sites that may be using more energy than we are currently aware of. However, even without the most accurate measurement technologies, we have a strong understanding about where most of Carleton’s energy is being used and can make the most obvious recommendations.

Water Use

Warming water is a very GHG-emissions -intensive process, which makes water conservation incredibly water.  Showers, kitchen sinks, dishwashers, and laundry machines are significant contributors to overall emissions, but can be drastically reduced with new, efficient technologies. Carleton has taken the initial steps, and we encourage that the College continue to pursue projects that will further reduce hot water usage. 


In showers, Carleton has been ahead of most because most showerheads are already low flow at 2.7 gallons per minute. However, there are residential properties where low flow showerheads can be purchased and the savings will be dramatic with a payback period of under a year due to combined utility savings for water-heating and water use. In order to reduce costs emissions further, we recommend that Carleton pursue solar water-heating technologies (7 year pay back) that can be used for “domestic” use in showers and kitchen sinks. 


Carleton recently purchased new washing machines that save a substantial amount of water, but kitchen appliances in the dining halls, specifically in Burton, are still very inefficient. Dish washing uses tremendous quantities of hot water, and earth tubs used for composting will cut down the water usage.  In addition to water saving technology, we encourage that other ENERGY STAR kitchen appliances (refrigerators, fryers, steam cookers, etc.) be purchased when Carleton renovates Burton Dining Hall

Electricity 


According to the Electric Power Institute’s estimations for U.S. colleges and universities, 47% of electricity is used for lighting (including exterior lighting). Carleton is not much different than other institutions in this regard. The institution has invested in more efficient lighting technologies in many parts of campus and banned halogen light bulbs, but there are many places where lighting can improve. For example, the library has over 1.75 kilometers of fluorescent light bulbs that cannot be turned off, costing the school $25,000 to light the building when people are not there. 


After lighting, refrigerators are very energy intensive.  In kitchens, refrigerators need to be ENERGY STAR. Furthermore, mini-refrigerators require more kWh’s than any other dormitory device and to counteract the energy they require, we recommend that campus auxiliary services and residential life pressure refrigerator rental-companies to only supply ENERGY STAR for the dorm rooms. Soda vending machines also require a lot of energy as refrigerators, and we encourage the use of vending-misers, a proven, accepted technology that keeps the machine cool but reduces energy use. Carleton has begun a pilot study on vending-misers, and if they run without many problems, we recommend that the school purchase more, especially for vending machines in areas which are infrequently used. 


Finally, changes in Informational Technology Services (ITS) can be made primarily with software. Updating to  the Microsoft Vista operating system is expected to reduce energy consumption on PC’s, setting time that computers go to sleep, and turning them off at night will all significantly cut energy consumption by Carleton’s computing. 

Retrofitting Older Buildings


At an institution like Carleton, we are proud of tradition and the old buildings are an invaluable connection to the school’s history. Buildings like Willis and Scoville should be kept forever, and this report does not encourage their replacement. In addition to building new LEED-certified buildings, the College can also attain LEED certification for renovated buildings. 

LEED provides guidelines for retrofitting older buildings so that a building can be made more efficient without having to be replaced. In our old buildings, it is necessary to invest in new windows, though the payback can be long (about 21 years).  (insert Clare’s points about LEED retrofitting)


We are not recommending that buildings be retrofitted immediately, but only when buildings are being renovating, these LEED retrofitting guidelines should be employed. In 2002 and 2003, when Nourse and Severance were remodeled, some energy-saving measures were taken, but Carleton could have achieved far greater savings, if these LEED guidelines were followed. 

Personal Conservation measures:


In many ways, this is Carleton’s most important and cost-effective change. The problems in the process are quantification of the amount saved through education and conservation. Having seen the reductions in energy use the past two February’s, it is unquestionable that students can conserve energy. In 2005, Carleton students in the dorms saved 16.3 %  and in 2006, they saved 20.7% (a total of 48,800  kwh). Currently we are conducting surveys to try to get an understanding of how students use their energy and also how much their conservation habits carry over after Campus Dorm Wars. If students could continually reduce energy like they have in the previous two Februaries, savings would be tremendous.


Carleton’s dormitories use about 25% of all campus electricity so it is easily feasible that students could reduce electricity use on the whole campus by up to 10%. This would be very ambitious, but we believe it is possible for Carleton students to reduce electricity use by 40%
.  


Enacting these changes is not easy. Current student organizations have a role to play, but they are not enough on their own. Ideally, a sustainability coordinator would work with student representatives to mange conservation efforts. Right now, the best solution at Carleton may be for the ENTS fifth-year intern to manage four students with four-hour a week campus jobs that will work with Residential Life hall directors and residential assistants.

Purchasing:

As Carleton continues to purchase new products, it will benefit greatly with a revised purchasing policy. Recognizing life cycle costs is always important at a long-term institution, and by committing to purchasing products with lower life cycle costs will often be the most sustainable and energy efficient while also the most cost effective.

Currently, purchasing policies encourage that products be both recycled (when economical) and sweatshop-free, but lack any recommendation to reduce energy consumption. We believe moving forward that Carleton should add these recommendations to the purchasing policy:

· For all areas that ENERGY STAR ratings exist for, Carleton will  purchase ENERGY STAR certified products or meet the requirements for ENERGY STAR certification. In the case of areas for which guidelines are unavailable, Carleton will seek energy efficient products.
Transportation

Transportation is an important source to examine in any consideration of Carleton’s contribution to climate change.  According to Jason Lord’s 2005 study of Carleton’s greenhouse gas emissions, transportation accounts for 9% of emissions.
  Additionally, transportation is a highly visible indicator of Carleton’s commitment to reducing its GHGs.

In discussing the College’s greenhouse gas emissions associated with the transportation, there are several important distinctions to make.  First, we must determine the scope of transportation with which we are dealing.  It could be argued that the college is responsible for all student, faculty, and staff-related travel to and from the college, as well as student personal travel.  This report primarily defines College-responsible transportation emissions as any transportation for which any College department pays.  It is important, then, to note that this does not include faculty and staff commuting, individual student travel, and student travel between campus and home.  However, the College should still recognize and address these significant sources of GHGs.  After considering the logistic and economic feasibility of a number of options, the following recommendations were developed to boost the sustainability of transportation at Carleton. 

To separate data and appropriately develop categories of policy options that strive to reduce GHG emissions, sectors within transportation were developed.  These sub-sectors include the College’s transportation fleet, College maintenance and service vehicles, off-campus study transportation, other academic and college group travel, and personal travel.


In the realm of transportation GHGs, Lord estimates that air travel and personal travel by far the largest sources of emissions at Carleton.  These sources account for 46% and 45% of transportation GHGs, respectively. Unfortunately, there are limited policy options to completely eliminate GHGs associated with air travel, which tends to be an extremely time-efficient, although emission-intensive mode of transportation.  For staff and faculty air travel, one notable option is the investment in and promotion of video conferencing technology.  The College could also place more of the financial burden for academic or administrative travel on individual departments and organizations, thus discouraging unnecessary travel. Combined, these policies could preclude unnecessary air travel, a major contributor to transportation GHG emissions at Carleton.  The other major policy recommendation is to purchase carbon offsets for remaining air travel.  Offsets will be discussed later in this document.


Again, personal travel GHGs are not included in this proposal under the direct responsibility of the College, but the fact that they make up nearly half of College transportation emissions should serve as motivation to look into options such as the continued support of public transit options, as well as the creation of a College-sanctioned carpooling program.  A web-based ‘Carlpool’ system could offer modest incentives for faculty and staff members who agree to carpool to work, rather than drive alone.  Such a program would require little effort on the part of the College, but would ease on-campus parking demand, while supporting personal behavioral change.


Although the other transportation sectors account for fewer annual GHGs, there are economically feasible options that would visibly and significantly reduce Carleton’s contribution to climate change.  First, in thinking about Carleton-owned vehicles, several basic options arose as possibilities.  Reducing the number or use of vehicles, purchasing more efficient vehicles, and researching biofuels were all considered.  The first two options became a larger focus for the purposes of this proposal, given the questions surrounding the real environmental benefits of fuels like ethanol.

The best option for the College is to phase out its transportation fleet and replace it with a car sharing program, administered by an external company, such as the Twin 
Cities-based HourCar.  After entering into a deal with HourCar, the College would pay an hour-based and mileage-based rate for vehicle use.  This change in policy would present the College with a number of benefits. A car sharing program would have the benefits of allowing the College to avoid costs associated with fleet insurance, cleaning, maintenance, inventory depreciation, staff time, and driver training.  It would also ease on-campus parking stress.  Opening such a program to Carleton students would also allow the College to limit student parking permits.  Environmentally, the hybrid vehicles provided by the HourCar fleet are far more efficient than Carleton’s current fleet, which carries an average fuel efficiency of 21 miles per gallon.
  Since the College would not have to incur costs for inventory, Carleton could use even more efficient vehicles, as they become part of the company’s fleet.

The Transportation Fleet Business Plan, prepared by Wayne Eisenhuth, Marilyn Hollinger, and Beverlee DeCoux in November 2005 found that from 2001-2005, Carleton’s fleet vehicles traveled an average of 274,470 miles annually.
  This figure corresponds with annual carbon dioxide emissions of over 120 tons.  For the purposes of this report, the Twin Cities-based HourCar car sharing program will be used as a basis for comparison.  With this car sharing service’s current average fuel efficiency, this sector of Carleton’s GHG emissions could be reduced by more than 69 tons every year, a reduction of about 58%.  At the same time, a rough cost comparison indicates that the car-sharing program would save the College at least $4,300 annually.
  This report recommends that the College immediately begin gathering more information about fleet use in order to more accurately study the feasibility of replacing the fleet with a car sharing program.


As for the College-owned maintenance and fleet vehicles, the Facilities Management Department currently operates 33 vehicles, many of which are used solely for trips around campus, hauling various machines or supplies.  Given their relatively short range and efficiency, electric vehicles present an economically viable and environmentally friendly replacement for the comparatively inefficient cargo vans and trucks currently employed by the Facilities Department.  Electric vehicles designed with utility purposes in mind are already on the market.  In fact, e-ride Industries is a company based in Princeton, Minnesota that makes such a vehicle, the EXV2.  In a ten-hour charge, the EXV2 can operate for about 50 miles before needing recharging.  For every hundred miles driven in an EXV2 instead of the average maintenance vehicle, the College would save about $12.25.  Additionally, these vehicles are priced competitively at about $17,500 (including a rear cab enclosure), a similar (or even cheaper) price than new cargo vehicles of similar capacity.
  Like the car-sharing program, this change could be phased in gradually.  Alternatively, a pilot program could be enacted to gauge the effectiveness of the vehicles for the College’s needs.  As the College sources more of its electricity needs from renewable technologies, these vehicles would further reduce their environmental impact.

Carleton’s choices for transportation present a highly visible symbol of the College’s commitment to sustainability.  By taking these steps toward reducing transportation-related GHGs, Carleton can significantly move toward its stated goal of carbon neutrality and it can do so in a manner that is economically efficient.

Green Buildings

Proposal:   Carleton College should adopt higher green standards for new construction and existing building performance by requiring all new construction on campus to be LEED-Gold certified and any renovations of existing buildings to satisfy LEED-Silver certification.

The building sector (including residential, commercial and industrial buildings) is responsible for over 40% of US CO2 emissions – more than any other entire economy in the world except China.


Conventional buildings constitute a significant source of the increasing atmospheric carbon dioxide.  In contrast, green buildings have few to no carbon emissions.  In building, a common synonym of “green” is “high-performance” because green buildings are so much more efficient than conventional structures.  Increased overall efficiency results in substantial decreases in water use, waste disposal, and perhaps most importantly energy use.  Due to the importance of building design and function in carbon emissions it will be imperative that Carleton College adopt standards to increase the performance of new and existing buildings in order to reach carbon neutrality. 

LEED: Standardizing Green

The United States Green Building Council (USGBC) developed the nationally recognized Leadership in Energy and Environmental Design (LEED) certification system that standardizes measures of efficiency in green building.  LEED uses a holistic approach to sustainability by addressing the efficiency and performance in six key building sectors: sustainable site development, water efficiency, energy efficiency, materials selection, and indoor environmental quality, innovation and design process.
  Points are allocated based on building performance in each of these categories, as determined by a detailed set of requirements.  Certification levels are assigned to buildings based on total points: the more points a building earns the higher certification level it receives.  There are 69 possible points and four certification levels:

1. Basic LEED® Certification requires 26 to 32 points
2. LEED® Certified Silver Level requires 33 to 38 points
3. LEED® Certified Gold Level requires 39 to 51 points
4. LEED® Certified Platinum Level requires 52 to 69 points
Although six categories are considered when allocating points, these categories are not equally weighted.  Notably, the Energy and Atmosphere category is the most important with the highest possible points (Table 1).  

Table 1. Possible points for each performance category in LEED.

	Performance Category
	Possible Points

	Sustainable Sites
	14

	Water Efficiency
	5

	Energy and Atmosphere
	17

	Materials and Resources
	13

	Indoor Environmental Quality
	15

	Innovation and Design Process
	5


Financial Costs of “Going Green”


The financial costs of building with green standards should be considered in a life cycle assessment.  LEED buildings both employ technologies that provide significant energy savings and have lower operating and maintenance costs than conventional buildings (Figure 1).  It is therefore important to compare these investments over longer periods of time to accurately assess the costs of going green. 
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Figure 1. Long-term differences in costs for conventional and green building.  From “Massachusetts’ High-Performance Green School Buildings” developed by Massachusetts Technology Collaborative Renewable Energy Trust.
 

Green buildings typically have higher upfront costs than conventional buildings.  The more efficient and better-designed operating systems employed in LEED certified buildings are often more expensive than conventional options.  In general, the exact cost of adding a point or raising a certification level is difficult to discern.  Many points could be earned through site selection and architectural decisions that and therefore the relative cost of specific technologies or the number of needed additional technologies will be specific to the building and site.  Therefore, premiums are typically used instead of specific costs.  The premium cost upfront varies by the level of certification ranging from 0.7% to 6% and up (Table 2)
.  

Table 2. Premium costs for the four LEED certification levels4.  * = numbers from talking to Rob Lamppa.  

	LEED Certification Level
	Premium Cost

	Basic Certified
	0.66% (0-1%)*

	Silver
	2.11% (1-2%)*

	Gold
	1.82% (2-4%)*

	Platinum
	6.5% (5% and up)*


In addition to employing more expensive technologies, there is a LEED certification fee.  The fee ranges in cost from $50,000 to $100,000 based on the level of certification.  This fee is often seen as a deterrent to formal LEED certification.  Although one could employ efficient and high-performance technologies and simply not pay to be formally certified, there are several important benefits to LEED.  First, LEED encourages a more rigorous design and construction process because it establishes a strict goal and holds architects and contractors accountable.  Second, because LEED establishes specific guidelines for the whole process, it forces contractors to be more careful with waste and disposal of materials.  Third, the LEED stamp of approval is nationally recognized as the standard in green design and therefore would be more meaningful for college relations and promotions than simply claiming to employ green practices.  Finally, the certification fee would be minimal compared to overall building costs for any of Carleton College’s new construction.  For example, for a new dorm that might cost $10 million to build, a formal LEED certification fee would add a 0.01% premium to the total.  The benefits of the formal stamp of approval more than justify a 0.01% premium.

Buildings with green, high-performance design and technology have marginally higher upfront costs, however over time these investments payback significantly.  In a study of 30 green schools, the average premium cost of 2% per building resulted in financial benefits 20 times larger than the upfront investment1.

Financial and Academic Benefits of “Going Green”

There are many benefits to LEED certification.  This section will address the financial or “hard” benefits, and the “softer” benefits that are harder to quantify. 

Financial Benefits


The more efficient technologies typically employed with LEED certification result in significant savings due to decreased waste.  The average green building costs an extra $3 per square foot, but the benefits are about $71/square foot.
  Savings accrue mostly from increased energy and water efficiency, and decreased waste disposal.  Energy savings vary by certification type ranging from 25% to more than 60% (Table 3).  Savings in energy also correspond with higher dependence on renewable energy. 

Table 3. Basic benefits with the four LEED certification levels.  Payback includes only annual utility energy savings.  Adapted from a table from Enermodal Engineering.
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“Soft” Benefits


Green building can create more positive living, working, and learning environments.  More and more research is beginning to connect certain positive building characteristics with health and productivity.  The three main “soft” benefits from LEED certification are increased productivity, increased student and staff health, and a positive image for Carleton.  


Increased productivity can result from both enhanced building functioning and higher enjoyment of green spaces.  Some of the more specific characteristics shown to positively affect productivity are good ventilation and air flow, natural lighting, and quietness.
  Furthermore, green buildings tend to be more enjoyable spaces and thus likely positively affect productivity.  The benefits of green buildings may also decrease worker sick days and increase worker retention which would positively affect productivity.
  

Student and staff health also can also be improved by high-performance spaces.  Dryness, good air quality, quietness, well-maintained systems and cleanliness are some of the characteristics that if present in green buildings will positively affect inhabitants’ health.


LEED certification could also greatly improve Carleton College’s competitive advantage with other elite colleges and universities because it is a highly desirable attribute in higher education.
  Carleton College Admissions actively promotes Carleton as a “green” and “sustainable” campus in campus tours and recruiting literature.  The wind turbine and green roof project in Mudd attract considerable attention from both prospective students and their parents; however these are only two examples.  If Carleton College could boast several LEED certified buildings it would strongly enhance the image of Carleton as a green and environmentally conscious campus.

Carleton Lagging Behind: Green Building at Other Elite Colleges and Universities 


Compared to other elite colleges and universities, Carleton is notably behind in green building.
  More and more higher education institutions are developing green standards for building and several have established research centers for green building (for example, University of California—Berkeley).  Below are two of the most impressive projects to date:

· Stanford is building a LEED-platinum building that will include classrooms on the lowest floor and dorms above.
 

· Perhaps the most well-known collegiate building constructed in the past 20 years, the LEED-platinum Adam Joseph Lewis Cernter at Oberlin was designed by William McDonough & Partners.
 

Although Carleton has similar academic acclaim as Stanford and Oberlin, unless the college follows in their footsteps and creates similarly ambitious building standards, we may lose the image of being a “sustainable” campus.  The new Arts Center presents the perfect opportunity for Carleton to present an equally, if not more, impressive building as the LEED-platinum projects at Stanford and Oberlin.

The Proposal

New Construction


We suggest that Carleton College adopt a LEED Gold requirement for all new construction on campus.  Although the President’s Climate Commitment suggests a requirement of LEED Silver as a baseline,
 this certification level would be relatively unambitious, especially given the other proposals for renewable sources of electricity and heating in this document.  The point differential between Silver and Gold certification levels is relatively small (Table 1) and would be relatively easy to fulfill since three points in the LEED system are earned if 20% of the energy used by a building is from renewable sources.  

Existing Buildings

In addition to increasing efficiency measures in existing buildings on campus (see efficiency section in this document); it would behoove the college to adopt a LEED-Silver certification standard for existing buildings in addition to new construction.  The requirement is slightly less ambitious than for new construction because it will likely be relatively more expensive to fulfill LEED standards in older buildings on campus.  There is a separate point system for the LEED Existing Buildings program.  The following renovations are some of the changes that could earn a building points:

· Reuse building material

· Minimize waste in building/renovating process

· Use local materials

· Retrofit windows

· Change structure for more use of daylight

· Use better mechanical and electrical systems

· Renewable resources

· Solar thermal

· Photovoltaic panels

· CO2 sensors that activate ventilation systems only when people are in the building (started in Rec Center and West Gym)

Again, since LEED is the nationally recognized standard for green buildings it will be more useful in College relations and promotion materials to boast LEED standard construction requirements than simply building with green ideas.

Conclusion

It is therefore good to note that even though some of the performance categories considered by LEED do not directly reduce carbon emissions, developing a LEED certification requirement would provide significant financial, health, and academic benefits for the Carleton community. 
Carbon Offsets

After pursuing all operational methods of reducing GHGs, the college can develop a carbon offsets program to offset its unavoidable emissions and achieve full carbon neutrality. These offsets can be scaled back as other operational programs provide concrete reductions on the campus.  However, offsets will most likely form a part of the college’s carbon neutrality plan to cover unavoidable emissions.  The general idea behind such programs is that individuals, businesses, and institutions can reduce their GHGs by investing in projects that produce concrete emissions reductions elsewhere.  In doing so, offsets serve as an immediate strategy to effectively reduce the consumer’s greenhouse gas emissions.  The demand for offsets has led to the creation of a voluntary carbon market and a proliferation of carbon offset retailers.  Thus, Carleton has substantial flexibility in developing a carbon offset program best suited to its needs and interests.  We would suggest, however, that the college consider the following recommendations when purchasing offsets.

Offsets are distinguished from other types of renewable energy purchases by the concept of additionality.  In other words, by purchasing carbon offsets, the consumer is funding projects that would not have otherwise been financially feasible.  According to a guide developed by Clean Air, Cool Planet, this characteristic is one of the most important criteria when evaluating offset programs.
  Other evaluation criteria include the issue of ownership to avoid double-counting of offset projects, quality and permanence of the project, cost, verification and monitoring.  Unfortunately, there is no standard means of evaluating and comparing retail offset providers, yet the guide developed by Clean Air, Cool Planet serves as an important first step.  This organization conducted a survey of 30 retail offset providers, highlighting the top eight achievers.  Of these, only three providers were located in the United States: NativeEnergy located in Charlotte, Vermont; Sustainable Travel Initiatives in Boulder, Colorado; and the Climate Trust in Portland, Oregon.  Based on a preliminary analysis and our conversations with offset retailers, NativeEnergy appears to be the best provider of carbon offsets for Carleton College.  

NativeEnergy offers competitive pricing. The company sells offsets on a sliding price scale, meaning that as volume of purchased offsets increases, price drops.  If Carleton were to purchase offsets to cover particular sectors, such as the transportation sector, rather than total emissions, then these price figures would likely increase.
  That being said, if we were to offset all of Carleton’s GHG emissions based on the 2004-2005 GHG inventory, which totaled 24,200 metric tons, we would have a choice of three offset programs.  The first, a methane capture system, is based at a family farm in Pennsylvania.  If Carleton were to offset all of its emissions through this project, the cost per ton would be $4, resulting in a total cost of $106,400.
  This is the cheapest of the offset programs that NativeEnergy offers, yet the other two types of projects – Minnesota-based farmer-owned distributed wind and the Owl Feather War Bonnet Wind Farm located in South Dakota – are perhaps more applicable to Carleton’s carbon neutrality efforts given our position in the Midwest.  The price for carbon offsets for farmer-owned distributed wind is $6.30/ton, totaling $167, 580 while the price for offsets for the Native American-owned wind farm is $6.70/ton, totaling $174, 200.  

By supporting either of these projects, the college provides a steady source of financial support to small or new owners of renewable energy projects, ensuring that these owners can sell their energy to utilities companies at a competitive price.  Such offset programs do not reduce actual consumption of overall energy, but rather shift the burden of energy demands away from “dirty,” coal-fired power plants on to more reliable, renewable, and local sources of energy.  Based on the fact that the farmer-owned distributed wind projects are located in Minnesota and thus, have the added benefit of stimulating the local job market through the installation and maintenance of new renewable energy facilities, we recommend that the college purchase offsets from this portfolio.  In addition, if Carleton purchases a large quantity of carbon offsets through NativeEnergy, the price per kWh is lower (approximately $.006/kwh) than that offered through Xcel Energy’s WindSource program (approximately $0.007/kwh at the commercial price).


While buying offsets to achieve full neutrality is certainly one option, it should be noted that it is only one among many.  As Carleton works to shift its operations to reduce greenhouse gas emissions, the institution could use carbon offsets to “green” particular sectors, as mentioned above, or events, such as Graduation and Reunion.  NativeEnergy has substantial experience with offsetting events and further discussions in this regard would likely prove fruitful.  In addition, one of the possible actions to be completed within the first two years of signing the President’s Climate Commitment is to offset all travel to and from campus.  While emissions from these trips is not included in the 2004-2005 inventory and therefore, would not count towards total emissions reductions, it would fulfill one of the college’s obligations under this document.  It would also set an impressive example for other institutions of higher education. 
Additional ideas:

Because GHGs emitted at Carleton have the same effect as a ton of GHGs emitted elsewhere, it is possible to fund emissions reduction projects in other regions of the world, including developing countries.  As an educational institution, Carleton has a unique opportunity to pursue partnerships with organizations and communities in developing countries to fund projects that reduce emissions in these locations.  Carleton could claim these reductions, if verified by a third party such as ERT (http://www.ert.net/), and count them towards the institution’s carbon neutrality efforts.  Existing off campus studies programs in developing countries, such as the Mali, Mexico, and China trips, could serve as exciting jumping-off points for these projects.  We recommend, however, that these projects shy away from land-based initiatives, the most familiar of which are reforestation programs involving tree planting.  While these offsets are certainly worth pursuing, it should be noted that the benefits are only temporary, as the CO2 captured in these terrestrial sinks are released back into the atmosphere when the trees are cut or used for fuel.  Carleton should pursue more long-term initiatives in this regard.

Conclusion

As in the 1920s, when President Cowling withstood criticism for doing the unthinkable, for acknowledging Carleton’s role as a steward of the earth by establishing an arboretum, so again does the College hold an opportunity for action and innovation.  By blazing the trail to carbon neutrality, Carleton can take a stand against global warming and emerge as a global leader in responding to social and ethical imperatives.  As an institution of higher education, Carleton also sits in a unique position to train the great minds of the next generation, those who will lead the future efforts against global warming.

In this report, it has been demonstrated that there are actions the College can take right now to move significantly toward the goal of carbon neutrality.  Additionally, these actions can be taken without economic peril to the College.  Some projects, in fact, will save the College significant sums of money, reducing Carleton’s contributions to global warming in the meantime.  The proposals in this document also serve to support a common theme: that Carleton College, as an institution, can achieve carbon neutrality within the decade and that significant reductions of GHGs are within our reach.  By 2017, Carleton College will be carbon neutral.  Reaching neutrality will not be easy, nor will it happen automatically.  However, the ethical imperative is too great to justify a casual approach.  In keeping with the College’s traditions of excellence and innovation, we owe it to ourselves to make an ambitious commitment.  Carleton must be courageous, creative, and most of all, share Cowling’s tireless dedication and belief in one’s actions amidst challenges.
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