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[0] Abstract

Global climate change has been proven to have anthropogenic causes.  The cost of mitigation of this climate change, while significant, is far less than the cost of the potential damages.  As one of the world’s foremost institutions of research and higher education, it is Princeton University’s responsibility to be a leader in campus sustainability, modeling here on campus what we anticipate will be the best course of action for both the United States and the international community.  To that end, we recommend that Princeton commit to ambitious reduction goals, including the following.  First, we recommend that President Tilghman sign the Presidents Climate Commitment and using legitimate offsets, Princeton should go carbon neutral within the next several years or immediately.  Second, we recommend that Princeton commit to the goals outlined by Governor Corzine’s Executive Order No. 54 for reductions in emissions on campus.  The “best practices” policies from other sustainability-focused institutions can serve as the low-hanging fruit in Princeton’s efforts to foster a sustainable spirit on campus.  We recommend (1) the establishment of an emissions inventory addressing all scopes of emissions, (2) the implementation of a “Shut the Sash” campaign (behavior modification in use of laboratory fume hoods), (3) the exploration of the potential for a solar energy third-party partnership, (4) the development of a revolving loan fund to fund energy efficiency-increased projects, and (5) a campaign for an environmental student fee to fund renewable energy on campus.

[1] Climate Change at Princeton
To date, Princeton’s programs for climate change research are among the most advanced and well funded in the world. The Carbon Mitigation Initiative, the result of a $20 million grant from British Petroleum and Ford Motor Company, continues its work on carbon capture and storage and the development of a Carbon Observing System for estimating potential carbon sinks and sources.
  The Cooperative Institute for Climate Science/Princeton Carbon Center, which cultivates collaboration between Princeton’s researchers and the Geophysical Fluid Dynamics Laboratory, works in four research themes: earth systems/climate research, biogeochemistry, coastal processes, and paleoclimate.
  Work done by CICS in 2006 found a statistically significant relationship between multidecadal oscillations in rainfall in Sahel and hurricane activity.
  These programs fall under the auspices of the Princeton Environmental Institute, directed by Steve Pacala, which also awards graduate and undergraduate certificates in Environmental Studies.

However advanced our research facilities and committed our administration to addressing the problem at a global scale, Princeton University itself has no carbon policy.  The efforts of student groups to implement individual measures without a comprehensive policy, including the “Pull the Plug” campaign sponsored by Students United for a Responsible Global Environment (SURGE) and Greening Princeton, have had minimal success.  Without a university-sanctioned policy, a comprehensive address is impossible.  To that end, it is not the responsibility of Princeton to reinvent the wheel.  Many other reputable colleges and universities both in the United States and abroad have made ambitious commitments to reducing, and in some cases eliminating, carbon emissions.  They have sought their goal by adopting special programs and policies that either directly reduce emissions or do so indirectly by fostering a sustainable spirit on campus.  Short of massive retrofits and enormous offset or Renewable Energy Certificate (REC) purchases, many universities have reduced—or made substantive plans to reduce—their emissions using resourceful and creative policies.  

These “best practices” represent a significant asset as Princeton makes efforts to develop an effective carbon policy with real potential for student, faculty, and staff involvement and support.  It is the purpose of this paper to set out the requirements of several organizing principles and their relative success, to examine a set of these best practices as they’ve been applied at other universities, and to make recommendations as to their applicability here on the Princeton campus.

[2] Establishing an Organizing Principle

While the student-initiated seminar, ENV-ST01, produced a set of valuable retrofit and building policy recommendations for the Princeton campus (i.e. new fume hoods, new lighting), Princeton’s approach to carbon emissions reductions should be framed by an organizing principle, or overall emissions reduction goal.  The implementation plan for this overall goal, which should ultimately be decided upon based on the input of student groups as well as informed faculty and related staff, can be comprised of (1) retrofits, purchases, and building standards like those recommended by ENV-ST01 and (2) the policy plan to reduce emissions to a target level.  This organizing principle establishes the degree of commitment that the University is willing to make to reduce its climate impact and the existing options have to be considered ethically before the University can legitimately subscribe to one over another.  Moreover, some organizing principles have been highly successful at other universities and these case studies can aid in instituting Princeton’s goal.  Sections 2.1 and 2.2 describe our two goals as separate entities, Section 2.3 describes these goals in comparison with other organizing principles, and Section 2.4 outlines the two-part organizing principle that we believe will serve Princeton the best in designing and implementing a carbon plan.

[2.1] Governor Corzine’s Executive Order No. 54

On 13 February 2007, Governor John Corzine of New Jersey signed an executive order committing the state of New Jersey to an ambitious set of emissions reduction goals: by 2020, the state of New Jersey is to be emitting greenhouse gases (GHGs) at 1990 levels (approximately a 20 percent reduction from current levels) and by 2050, the state is to be emitting 80 percent less GHGs than in 2006.
  As one of the first states in the nation to subscribe to such stringent goals, New Jersey is setting a trend that eco-friendly policymakers hope will soon be made a national mandate.  While implementation of the reduction goals is not strictly dictated by the executive order, some guidelines are supplied for development of an implementation plan.  Over the first six months that the order is in place, potential policies and measures for achieving the goals will be evaluated; inventory of 1990 emissions will be taken and a program for continuing emissions inventories will be established; every other year progress will be evaluated and recommendations will be made to the Governor and the Legislature with the purpose of restructuring policy to achieve the goals.

[2.2] Presidents Climate Commitment

After identifying the potential of universities to play a leadership role in reducing emissions and in increasing demand for under-demanded renewable energy, the Association for the Advancement of Sustainability in Higher Education (AASHE) established the American College & University Presidents Climate Commitment (PCC).  The PCC expresses the commitment of the signatory president’s college or university to eventual climate neutrality and institutes a series of phases, the deadlines for which will aid the signatory institution in developing a comprehensive plan for netting zero emissions.  To date, 202 colleges and universities are signatories, including such prestigious institutions as the University of California and the University of Pennsylvania.
  This number is growing rapidly.

Unlike Governor Corzine’s goals, the PCC has a set of binding guidelines for the development of a policy plan.  Within two months of signing the commitment, the signatory school must create the necessary institutional structures for the actualization of carbon neutrality; within one year and every year following, the school must take an emissions inventory; within two years, the school must create a plan for becoming carbon neutral including (1) a target date, (2) intermediate target goals and dates, (3) integration of sustainability in the educational experience of all students, (4) efforts to augment research efforts, and (5) an institutionalized method for tracking effectiveness of programs.
  While this overarching plan is being created, the commitment requires that the signatory school implement at least two of a list of six other policies: these include establishing LEED Silver or equivalent as the baseline for new construction on campus or pledging to offset emissions from university-related air travel.  The PCC also carries a transparency requirement: signatory school must make evidence of their progress relative to their plan available to AASHE, who will review and make them public.

[2.3] Princeton’s Emission Reduction Goal Comparison

[image: image1.png]Organizing Principle Comparison

250,000 o Busiess 55 BT

s Immediate carbon

P S neutraiity with offsets

§ 200000 . NEG/ECP CaP
- Gov Coraine's Exec Order
No. 54

per

gusooe o,
H

om0

i \

£ somo

O PO DD PO 6D DO DN DD P
i e e

Year



Figure 1 comapres the real value projections for emissions under each of a variety of potential organizing principles.  The base case values are the weighted emissions growth based on projections of increasing peak electric demand, chilled and heated water demand, and steam demand (see Business as usual).
  The Kyoto Protocol has been included to provide global context for our campus approach and is based upon a 7 percent reduction below 1990 levels by 2012 (see Kyoto Protocol).  The Northeastern Governors/Eastern Canadian Premiers Climate Action Plan (see NEG/ECP CAP) dictates two goals: (1) reduce greenhouse gas levels to 1990 levels by 2010, (2) reduce greenhouse gas emissions to 10 percent below 1990 levels by 2020. Both Yale and Harvard have signed on to goals identical or similar to the CAP goals.  Yale has committed to a 15-year strategic plan that, given similarities in size and organization between the institutions, could be used as a template for a similar document for Princeton’s campus.
    However, achieving on-campus emissions reductions of the scale of those required by the CAP or Kyoto Protocol targets will take swift and significant action by the Princeton administration.  Under the CAP target, we would have to emit almost 62 percent less in 2010 than we would without taking any action (see Business as usual).  Conversely, this figure highlights the long-term nature of both Governor Corzine’s Executive Order No. 54 and immediate carbon neutrality using offsets.  By committing to one of these organizing principles, Princeton has the opportunity to devise a long-term plan for reducing emissions on campus and using legitimate offsets to either significantly reduce or eliminate our carbon footprint while we make the financially desirable efficiency increases to reduce our emissions on campus.

[2.4] Two-Part Approach: Recommendation for Princeton’s Organizing Principle

The above highlighted organizing goals share many benefits and drawbacks in common and it would be reasonable for Princeton to select any of them as long as the accompanying policies addressed Princeton’s emissions in an effective way.  However, we feel that a special hybrid may best serve the interests of a research institution like Princeton and will provide the best impetus for the development of a comprehensive plan.  Having considered the relative requirements of the various organizing principles, this Task Force recommends the following:

· President Tilghman signs the Presidents Climate Commitment as soon as possible, committing Princeton to carbon neutrality immediately through offset purchases.

· Simultaneously, Princeton commits to Governor Corzine’s Executive Order No. 54 through on-campus emissions reductions.

At face value, signing the PCC makes Princeton a leader in campus sustainability and is the most ambitious objective, as it will eliminate the University’s carbon footprint.  It is highly visible, easy to publicize, and politically reputable.  The PCC sets a clear timeline for policy development, demands reporting transparency, and ensures that comprehensive emissions inventories are taken soon and continuously.  But some of the most important benefits of signing the PCC are more broad-based and provide ample support for the decision to sign.  By signing the PCC, Princeton will establish itself as a member of the rapidly growing consortium of American universities and colleges committed to campus sustainability.  While this may appear to be a symbolic gesture, the opportunity to sit at the round table that the PCC provides can be an enormous resource.  First, the PCC facilitates a dialogue between elite universities and many small and community colleges that have implemented highly effective policies.  Sustainability issues are not solely an Ivy League concern and best practices sharing between all institutions of higher learning, regardless of rank, can inform policy and projects here at Princeton.  Napa Valley College, a community college in Napa, California, has installed a solar array that will fulfill 40 percent of the campus’s electricity needs
: by signing the PCC, Princeton’s sustainability director can more ably share information and garner advice from her counterpart at Napa Valley College because she will be a legitimate member of the same commitment.
  Second, the forum created by the PCC may soon possess the political clout to effect national policy development and change.  By signing the commitment, Princeton’s representatives will have the status necessary to participate in those processes, whereas committing to climate neutrality without signing the commitment will not.

Because Princeton is a research institution, carbon neutrality cannot be achieved on campus entirely (i.e. Princeton cannot increase efficiency and augment green energy enough to cover all campus emissions).  Therefore, signing the PCC will necessitate an ethical subscription to the use of off-campus emissions reducers like Renewable Energy Certificates (RECs) or offsets (funding for off-site renewable energy projects).  Purchasing RECs, while supporting the infant market for renewables, may not be additional green energy to that which is already on the grid and thus will fail to decrease overall climate impact. 
 By going carbon neutral immediately using offsets, Princeton will eliminate its carbon footprint and establish a pledge to maintain carbon neutrality: the purchase of enough offsets to cover Princeton’s emissions from both the cogeneration plant and electricity purchases off the grid ranges from $764,000 to almost $1.4 million, depending upon the offsets we purchase and based on estimated emissions.

This yearly purchase of offsets will function like a “self-imposed carbon tax”: either Princeton can continue to pay for both the electricity itself and the offsets or reduce emissions and pay for neither.
  This incentive for reductions in energy use on campus will increase as the price of offsets rises, as demand will likely increase more rapidly than will supply.  The University of Pennsylvania, for example, has already demonstrated an early dependence on RECs purchasing.  Penn signed the PCC on 6 February 2007 and has committed to development of a comprehensive sustainability plan by 2009.  In 2003, Penn purchased enough wind power to cover 10 percent of the university’s energy needs and, as of 2006, the university garners one-third of its energy from wind energy.
  Penn funded the purchase of these RECs with savings from campus programs promoting energy conservation that reduced peak electric demand by 18 percent.
  Penn’s early dependence on RECs purchases suggests that achieving immediate carbon neutrality using offsets may foster a dependence on offset purchases that the “self-imposed carbon tax” will not be sufficient to dissuade.  Moreover, reducing real emissions on campus is inherently valuable, not only for the monetary benefits but for the institution of a sustainable ethic both on campus and in graduating Princetonians as they impact the world.  This is why we recommend using Corzine’s goals to guide policy development for reductions on campus.

Corzine’s goals are appealing for their political legitimacy and long-term nature.  While the value of Yale and Harvard’s experience and existing policy examples is high, the goals that they have set according to the CAP and the goals that other institutions have set according to the Kyoto Protocol, for example, demand large emissions reductions too quickly (i.e. within five years or less).  And although they did not find enough straight efficiency increasing measures to accomplish the 2020 goal under Corzine’s order, ENV-ST01 found that the university could, at zero cost, reduce emissions by 62 percent by 2016.
  This could be accomplished by a number of energy efficiency increasing projects the savings from which can be used in the purchase of offsets.  If the valuable information gathered by ENV-ST01 is used to spur real projects and more innovation in finding potential for emissions reductions on campus, we can reduce our dependence on offsets and possibly exceed Corzine’s goals for reductions.  By imbedding Corzine’s goals for on-campus emissions reductions in the PCC’s requirements for carbon neutrality, Princeton can pointedly work to develop an ambitious, achievable, long-term strategy for campus sustainability.  The other recommendations of this task force can serve as the first outline for a comprehensive policy plan and the incentive for action under these goals will be high.  Shana Weber endorses this hybrid organizing principle

This theory—namely the use of offsets upfront with eventual intention to reduce real emissions on campus—is not without critics.  Michael Bates, the Facilities and Energy Manager at California State University, Chico heartily opposes the use of offsets as a first step toward climate neutrality: “By purchasing offsets early on, the students, the faculty, and the staff stop worrying about increasing efficiency.  Consider what could be accomplished in reducing on-campus emissions if the money that would have been used on offsets was used on efficiency-increasing projects instead.”
  In response to this argument, we assert that ingenuity on the part of Princeton administrators and facilities managers will be higher under this hybrid organizing principle than they would be under a strictly on-campus reductions timeline because it will be profitable to reduce emissions rather than pay for the energy and the offsets.  We recommend that the next stage in development of Princeton’s carbon policy take a look at this tradeoff, but we do not find it a principled objection to our organizing principle.

[3] “Best Practices” Policy Analyses

As Princeton takes its first steps in the development of a carbon plan, a “best practices” approach to policy may ease the transition.  Best practices are policies that have been successfully implemented at other universities or organizations and that have potential application at Princeton.  The low-hanging fruits of policy, these best practices are cost-neutral or -negative, bureaucratically easy to implement, and foster a sustainable spirit by involving students and faculty and promoting behavior change.  Perhaps most importantly, in their application at other universities, these policies have proven themselves effective in the university situation.  Sections 3.1, 3.2, 3.3, 3.4, and 3.5 outline five of these best practices.

[3.1] Emissions Inventory Process

An emissions inventory is a comprehensive sum of all University-related emissions in a given year.  In order to readily respond to the first goal of Corzine’s Executive Order, we must have a complete sum of the emissions in 1990.  Princeton has conducted audits since 2000 reviewing the environmental impact of the university’s operations, and particularly the energy use of individual buildings that are monitored, but it has not undertaken a complete emissions inventory as a guideline for a carbon policy.

Clean Air-Cool Planet, an organization that works to initiate programs and policies for the mitigation of climate change, has put together a Campus Climate Action Toolkit, which, in addition to helping formulate policies for reduced emissions, has a built-in Inventory Calculator that has been used, by over 150 universities in ascertaining baseline emissions.
  The calculator establishes the following categories of emissions:

· Scope 1: All stationary energy production on campus (cogeneration steam, cogeneration electric, non-cogeneration), fleet vehicles, agriculture, refrigerants and other chemicals

· Scope 2: Electricity purchased from the grid, purchased steam and chilled water

· Scope 3: All off-campus transportation (student commuters, faculty/staff commuters, air travel), solid waste

These three scopes present represent a decision point as Princeton moves toward achieving emissions reductions or carbon neutrality because we have to choose what to include in the inventory and what, of those emissions we include in the inventory, we should be prepared to tackle with our new carbon policy.  While the inclusion of Scope 1 and 2 emissions is relatively unchallenged, different universities have taken different stances on the inclusion of Scope 3 emissions.  If we augment our monitoring capabilities, a inventory disaggregated by building would allow us to tackle particular problem spots for energy efficiency.  Princeton could outfit the major buildings on campus with comprehensive monitoring systems for less than $2 million.
  The funding for such a project is a one-time outflow and could possibly be paid for by individual alumni or the money created by a student fee.  In turn, the real-time data of campus energy use could be displayed in a central location on campus, raising student awareness and performing as sexy technology with a purpose.  And campus policymakers, engineers, and facilities managers would also possess new data, including disaggregated electricity, chilled water, and steam use by building.

Clean Air-Cool Planet says that “GHG emissions from air travel are a very significant source for all institutions, although it may not be an area of emissions easily influenced by greenhouse gas reduction efforts.”
  Tufts University’s emissions inventory includes commuter vehicles
 but their carbon policy does not address air travel because they claim that it is difficult to calculate emissions from air travel.
  Conversely, University of Colorado, Boulder’s emission inventory does not include emissions from commuter vehicles (they do, however, include the minimal carbon equivalent of pipeline leakage of natural gas).
  While collecting data on university-related travel outside the use of fleet vehicles on campus may be difficult, it is a significant contributor to overall campus emissions.  In their “Method for Conducting a Greenhouse Gas Emissions Inventory for Colleges and Universities,” the Tufts Climate Initiative concedes that the data most difficult to obtain, including transportation, materials purchasing, and facilities renovation, can account for more than 35 percent of a university’s carbon footprint.
  Moreover, Shana Weber finds that by excluding commuter vehicles from an emissions inventory and policy response, Princeton would “be missing a huge opportunity for educating the campus population.”
  

ENV-ST01 found that a “high stakes” comprehensive policy address of all transportation-related emissions (including subsidies for high-efficiency vehicles, biodiesel conversion for campus fleet vehicles, and video-conferencing) could reduce campus emissions by almost 1800 metric tonnes of carbon dioxide.
  While data collection may be difficult, we believe that policy for the reduction of transportation-related emissions may not be equally as complicated: with the advent of technologies like video conferencing, faculty and staff air travel has potential for reduction. Steve Pacala, one of Princeton’s most outspoken and influential professors on the topic of climate change policy, reported to the University Trustees in March 2007 that he believes augmentation of state-of-the-art videoconferencing facilities could cause a voluntary 50 percent decrease in faculty travel.
  Whether we are able to establish an accurate inventory of this travel may be unimportant: if we are aware of ways to decrease travel-related emissions, we should do so as a part of our carbon policy, inventory or not.  A plethora of policy measures for transportation-related emissions reductions will be outlined in another paper in the report of this task force.  The diverse and international nature of Princeton’s student body is one of the University’s greatest assets: to achieve this end, Princeton can concede that the University’s carbon footprint extends around the world as its diversity does.  We recommend that Princeton include all Scope 3 emissions in its emissions inventory.
[3.2] “Shut the Sash” Campaign for Fume Hood Use Behavior Change

The findings of ENV-ST01 showed that the carbon footprint of laboratories on campus is substantial.  Of the significant contribution that laboratories make to campus emissions, fume hoods represent a large portion: ENV-ST01 found that “use of fume hoods at Princeton costs on the order of $990,000 and likely leads to 5,700 metric tonnes of carbon dioxide emissions annually from energy use.”
  Tom Nyquist estimated the energy cost of fume hoods even higher at $2 million per year.
  While the role that fume hoods play is important to the research of the University, a portion of their energy use is wasted: when researchers fail to close the sash on a Variable Air Volume hood, the hood has to pump more air than when the sash is closed.  In Princeton labs, 486 fume hoods are already in place and another 423 will be added when construction of the new chemistry building is completed in 2010.
  Replacement of current fume hoods with new technology that draws a constant amount of air regardless of the position of the hood is an expensive proposition, costing upwards of $2,700 per hood, depending upon type.
  Behavior of researchers working in labs with fume hoods is a low-hanging fruit for carbon policy at Princeton.  

Having estimated that keeping the sash on a fume hood fully open wastes $1,500 per hood per year in energy costs, Harvard’s Green Campus Initiative ran a “Shut the Sash” campaign in five laboratory buildings on the Longwood campus in 2006.
  Magnets reminding researchers to “shut the sash” were applied to all fume hoods and a campaign of emails, flyers, and posters followed.  Participation was ensured and ascertained by a series of regular audits.  The results were astounding: the average opening of unused fume hoods fell from 12 inches to two inches over the course of the campaign, saving Harvard more than $100,000 in energy costs and 544 metric tonnes of carbon dioxide emissions per year.
  As a simple incentive for participation, the Green Campus Initiative threw a party for the lab that decreased its average fume hood opening the most.

This kind of a campaign could be highly effective at Princeton.  The project would cost virtually nothing and, if Harvard’s results are any indication, the campaign could reduce Princeton’s campus emissions by more than 4 percent.
  This is a good project for the first timeline (the years between now and 2020, when on-campus emissions will be stabilized at 1990 levels).  With a long-term view, ENV-ST01 found that “over the next 30 years Princeton University will be able to reduce its carbon dioxide emissions by 24,180 metric tonnes and save $895,000 in net present value” by replacing and retrofitting the installed fume hoods with those that have automatic closing sashes.
  This process is financially viable, appropriate for our emissions reduction goal timeline, and represents a low-hanging fruit of the various policy options available to Princeton.  This is not to say that the almost 500 fume hoods to be installed between now and 2010 should not be those with automatic closing sashes, and ENV-ST01 has recommended the best model for those new installations, but this is an interim measure that could be highly profitable.
[3.3] Solar Energy Partnership

While new technology is a highly visible and exciting response to the need for renewable energy sources, it remains cost ineffective and the return on investment in on-campus renewables is longer than investment in efficiency increases.  To bridge the gap between emissions-free energy and cost-effectiveness, Baltimore-based SunEdison funds the installation of solar panels on commercial and governmental property and sells the energy produced by the panels back to the institution “at prices equal to or below current retail energy rates”
 with yearly escalation for 20 years.  In this way, institutions with space available for installations are able to go green, purchasing entirely clean and dependably priced energy at little or no additional cost.  In return for this service, SunEdison “receives federal ‘Green Tag’ tax credits for installing solar power equipment that generates renewable energy”
 and they sell the RECs that result from their ownership of the grid, usually to a fourth party.
  Several universities in California have partnered with SunEdison in the last year to great success.

California State University, Chico commissioned SunEdison to install two solar arrays on two newly re-roofed buildings in September and October of 2006.  Except for the costs of new roofs on both Yolo Hall and Acker Gym, which projected savings from the project will repay within three years, the $2.8 million project, consisting of 1,212 3-by-4 solar panels were installed at no cost to the university.
  The installation will produce 346 kW,
 “[providing] enough power for approximately 70 homes, and [reducing] carbon dioxide emissions equivalent to what is produced by approximately 430 commuter vehicles.”

The cost of the electricity produced by the solar installation is currently being sold back to CSU, Chico at $0.14 per kWh, one cent more than the electricity they can buy off the grid from Pacific Gas & Electric.  This rate increases at 1.25 percent inflation over the 20-year lifetime of the project; at the end of 20 years, CSU, Chico has the option to the buy the panels at their depreciated value or to have SunEdison remove them at no cost to the university.
  Over the duration of the project, the average energy cost will be between $0.17 and $0.18 per kWh, which will amount to at least $260,000 but possibly as much as $400,000 in savings when compared to the likely increase in cost of electricity from PG&E (prices rose by 4 percent in 2006).
  Michael Bates, the Facilities and Energy Manager at CSU, Chico, highly recommends the project to Princeton.  Dennis Elliot, the Manager of Engineering and Utilities at Cal Poly San Luis Obispo, where a 230 kW solar array was installed in December 2006,
 recommends a partnership with SunEdison.

ENV-ST01 identified more than 300,000 square feet of roof space conducive to solar installation but concluded that third-party partnerships, like one with SunEdison, wouldn’t reduce Princeton’s carbon emissions if RECs were being sold by the third-party who owns the solar panels.
  We recommend that this option be investigated regardless of those objections, however, because we consider a partnership like this one to be sexy technology at a sexy price.  Because of the high cost of visible and high-tech renewable energy on campus, it is unlikely that the administration will be interested in installing solar at all.  By partnering with an outfit like SunEdison, we can increase the public attention paid to renewable energy, buttress the infant market, and raise awareness of sustainability among students.  In order to ensure that our solar installment achieved real reductions in emissions from energy use on campus, we could purchase from SunEdison or the utility the RECs produced by our installment.  Although this appears to represent two payments—one in the form of energy consumption paid to SunEdison and one in the form of a RECs purchase—the overall increase in cost will be small.  If we can achieve the kind of cost savings that CSU, Chico has experienced, we could simply pay for the RECs with the savings and remain cost-negative.  Moreover, by purchasing the installation at the end of the agreement, Princeton could subsume ownership of the solar panels and the resulting RECs.  Shana Weber endorses this partnership and accompanying RECs purchase approach because it can “make the additionality issue very transparent and we need to make sure that it is obvious to everyone.”
  While it is not a flawless best practice, we find that it is one of the few cost-effective ways of bringing sexy technology to Princeton’s campus without an enormous outflow of funds and encourage the investigation into a third-party solar partnership at Princeton.

On 19 April 2007, Public Service Electric and Gas (PSE&G) announced a new initiative meant to spur interest in solar power in the northeastern United States.  Participation in the program would function in a way similar to a third-party partnership: PSE&G would loan 40 to 50 percent of the needed funds to a developer who would install the solar array and repay PSE&G in RECs.
  While Princeton would still have to purchase the RECs in order to achieve real emissions reductions, this option may be attractive because it does not demand a commitment to purchase the energy over a project lifetime, even if non-green electricity on the grid falls in price significantly.
  We recommend that this option be investigated.
[3.4] Revolving Loan Fund for Efficiency Projects

The primary hindrance to the development of an effective carbon policy is budgetary.  Without a sum of money intended specifically to fund projects that increase energy efficiency, the bureaucratic process necessary to receive funding may prevent many projects from being undertaken.  To side-step this bureaucratic issue, several universities have devised special revolving loan funds meant for these projects, using expected savings from efficiency increases to continue funding projects in the future.

The slightly more primitive version of the revolving loan model is exemplified by CU, Boulder’s University of Colorado Student Union’s Energy Efficiency Fund (EEF).  The fund was established in 2004 by legislation of the CU Student Government: funded by a marginal increase in student fees, the fund was to total $115,000 per year for four years with 35 percent of projected savings in the next year to go towards capital improvements for a minimum of five years.
  Efficiency-increasing projects funded by the EEF were to be undertaken in the three student-run buildings on campus, which total 9 percent of the campus energy demand.
  Projects are proposed by the building and facilities managers with the aid of a part-time Building Sciences graduate student: each project is modeled according to projected energy use, expected payback, and total savings.
  Projects have included solar installations, LEED certification, ceiling insulation, and window replacement.
  Having experienced great success with the program over the past three years, Robert Hall, the Energy Manager for CU, Boulder, is hoping the CU Student Government will turn it into a revolving fund, meaning that building and facilities managers can depend upon use of the money past the four-year trial without a decrease in their budget based on reduced energy demand.
  Amy Harris, the UCSU Environmental Director, said that turning the EEF into a revolving fund will also reduce student fees, since the fund will require one initial allocation and will then sustain itself using savings from efficiency projects.

Harvard’s Green Campus Loan Fund (GCLF) is a revolving fund that allocates money to projects with a payback period of five years or less, excluding solar installations.  Founded on the Resource Conservation Incentive Program that operated at Harvard from 1993 to 1998, saving the university almost 4,000 metric tonnes of carbon dioxide emissions annually and $880,000 in first-year returns on investment, the GCLF is currently at $12 million.  In its first two years of operation, the GCLF was overseen by a full-time staff person, but it was eventually embedded into the work of Harvard’s Green Campus Initiative.
  Since its inception in 2000, the fund has saved 24,870 metric tonnes of carbon dioxide, averaged a 44 percent return on investment, and is projected to save the university almost $4 million per year.
  The GCLF has fostered community involvement and cooperation and solidified the legitimacy of the sustainable cause; by involving facilities managers in the project approval process, the incentive for creativity is high.

At first glance, this policy option may appear to be ill suited for the Princeton campus.  Both CU, Boulder and Harvard are decentralized campuses, characterized by separate budgets for different departments or buildings groupings on campus, so the incentive for devising and implementing projects is high because savings are owned by the faculty or department that proposes and executes the project.  Princeton’s campus is centralized and facilities managers cannot claim the savings from their efficiency-increasing projects in their own departmental budgets and facilities managers may therefore not have the same incentive for creativity as they might at Harvard.  When asked about this divide, Michael Bates said that facilities managers on the CU campus, regardless of department, are the most apt to make suggestions for improvements and the administration at Princeton may be surprised at the proposals that they receive.
  Michael Crowley, in charge of Harvard’s GCLF, finds that involving facilities and building managers in the proposal selection process may be adequate incentive for action.  Moreover, ENV-ST01 laid much of the groundwork for initial projects that could be funded by a revolving loan.  By identifying where efficiency increases can be made most easily and cost-effectively, ENV-ST01 produced a list of proposals that could be well served by the money in a loan fund.  The recommended new lighting installations, low flow showerheads, faucet aerators, and Accuaire fume hood sashes are all outlined by the ENV-ST01 papers in detail adequate to be approved by a loan fund immediately.  Those four projects alone could save the university $720,700 per year.

Given that we already have the projects in hand, the establishment of a revolving loan fund—using money either allocated from the university, created by student fees (which will be explored in Section 3.5), or given by an alumnus—would ensure the actualization of these projects and ensure funding for future projects without requiring a bureaucratic reallocation of money.  Shana Weber questions the need for an energy efficiency fund on the grounds that the administration will be willing to pay for projects that have a proven payback period of less than five years.
  However, we believe that the establishment of this kind of a fund will not only allow for the pursuit of energy efficiency projects but it will ensure that they are undertaken and remove the bureaucratic hurdles to budget allocation.  If the incentive for creativity exists, the development of a fund particularly for energy efficiency projects will streamline the process and assert Princeton’s commitment to reducing its climate footprint.  Shana Weber endorses this recommendation for another important reason: if a separate loan fund for energy efficiency projects is not created and proposals for projects go directly to the administration, the sustainability office loses its ability to track savings and project progress in the same way that it can with a fund.
  By creating one pool of resources for this specific purpose, we can prove the environmental effectiveness and monetary benefit of climate awareness, enlarging the fund as necessary to follow Harvard’s example.
[3.5] Student Fee Creation to Fund Environmental Projects

The overlap of student involvement and fundraising for energy efficiency projects, RECs/offset purchases, and behavior modification campaigns may be increasing or creating student fees to fund environmental projects.  By implementing marginal increases in either annual or semester fees, Princeton could establish a loan fund, purchase a windmill and the related green energy, or buy enough offsets to cover the emissions related to the operations of Frist Campus Center.  Fee increases have been highly effective in promoting the environmental cause at a number of campuses.

In 2005, a referendum proposed by the Green Energy Campaign at University of North Carolina, Chapel Hill which supported an increase in student fees by $4 per semester to fund on-campus renewable energy projects passed with 85 percent support.
  In the end of March 2007, almost 70 percent of the student body at the University of Kentucky supported an increase of between $6 and $8 increase in fees per semester to fund renewable energy projects on campus.
  Even the Ivy League has taken up this method: at the beginning of March 2007, more than 80 percent of the students who voted in Student Assembly elections at Cornell supported a student fee increase of $3, with a majority voting to make the fee increase optional instead of mandatory.
  The program of fee increases at University of Colorado, Boulder has been a fundamental part of the sustainability programs put in place at the university.  Student fees were increased in 2000, 2005, and again in 2007 to fund the purchase of RECs to cover 100 percent of the emissions from the three student-run buildings on campus.  Student fee increases were also used to establish the UCSU Energy Efficiency Fund.

While the population of these three universities is different than Princeton—the closest in undergraduate enrollment is Cornell, with 13,500 students—the theme is the same.  A fee increase of as little as $10 per semester for Princeton’s almost 5,000 undergraduates could create an almost $100,000 fund for energy efficiency project or could purchase 10,000 metric tonnes worth of offsets.  “Kids like the idea of being environmentally friendly, particularly if the cost of being environmentally friendly ends up on their parents’ bill,” said Robert Hall at CU, Boulder.
  By increasing student fees marginally, we could put funds in place meant specifically for environmental projects.  Under the current organization of the Princeton USG, one USG Senator could be put in charge of the environmental fund and the Senate could, with the help of the Sustainability Director, select projects from those proposed by building and facilities managers, students, and researchers.  Alternatively, the USG could outsource management of the fund to the Sustainability Office entirely.  Political momentum for an environmental student fee already exists on Princeton’s campus and the referenda will likely appear on the fall election ballot.  Robert Biederman, current President of the USG, has said that “[there] seems to be widespread support from both the student body and its elected officials for such a program. [He feels] confident that a school-wide referendum would indicate a majority of students support [an environmental student fee].”
 “A referenda of the student body regarding the use of student fees for environmental projects is a good indicator of the campus stance on sustainability and the campaign can actually be a great way to get kids involved, even if [Princeton’s] resulting fund isn’t as enormous as it is at schools like CU, Boulder.”

We concede that the funds raised by the creation of a student sustainability fee could be found elsewhere, perhaps in one fell swoop from a wealthy alumnus.  However, we feel that placing such an issue on the ballot would greatly raise campus sustainability awareness and serve as an educational tool.  Moreover, the commitment of the student body to environmental concerns could be returned in kind by the administration.  Bert Kerstetter, the alumnus who has funded Princeton’s Office of Sustainability for its first three years, recommends that the money garnered from student fees be matched or doubled by the administration.
  In this way, the fund would be sizeable and reflect the environmental synergy on campus and a sense of cooperation between students, faculty, staff, and Princeton’s highest administrators.
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