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Abstract 
 
This study provides a framework upon which to base management for ecological 
sustainability in the University of Michigan’s Housing Division (Housing).  The study 
presents mechanisms for organizational alignment with sustainability by assessing 
leading edge sustainable practices and their applicability, describing Housing’s current 
environmental status, suggesting sustainability visions, recommending initiatives to move 
Housing toward sustainability, and proposing indicators to measure progress. 
 
The study describes three reasons for organizational alignment with sustainability: 
morality and intergenerational equity, survival, and organizational benefits and risks.  
The study recommends modifying Housing’s current mission and goals statements to 
support sustainability as well as creating a free-standing sustainability mission statement.  
The most comprehensive part of the study assesses five operational areas (energy and 
water, purchasing/design and material usage, waste, dining, and pest and grounds 
management) and six decision-making areas (auditing and goal-setting, staffing, training, 
finances, communication and integration) in Housing in terms of environmental impact 
(specific audit data is presented) and prospects for sustainable management.  The report 
advocates long-term decision-making based on integrating sustainability into decision-
making processes and setting sustainability goals and objectives. 
 
The report concludes that sustainability management must be holistic, systemic and 
integrative.  Major recommendations include appointing a sustainability coordinating 
body, annually auditing for sustainability, training staff on sustainability, using full-cost 
accounting and life-cycle assessment as decision-making tools, creating an 
environmentally preferable procurement program, forming a sustainable dining services 
team, involving outside entities in sustainability efforts, developing partnerships for 
material reuse, and managing energy and water sustainably.  Overall, the implementation 
of management for sustainability in Housing will require time, effort and commitment. 
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Section 1: Introduction 
 
The goal of this report is to provide a framework upon which to base management for 
ecological sustainability in the University of Michigan’s Housing Division.  The focus of 
the report is on the Housing Facilities Department since this department’s responsibilities 
encompass operations with significant environmental impact.  However, all departments 
within Housing must be involved in successful management for sustainability, 
particularly Dining Services, the Office of the Director, Family Housing and Residence 
Education.  Therefore, this analysis is not limited to Facilities.  This report represents 
Housing’s Phase I efforts (Summer 1998-Summer 1999) and is designed to provide 
direction for Phase II efforts and beyond. 
 
Management for sustainability implies moving beyond the pollution control mantra that 
has dominated organizational action on environmental issues.  While many initiatives that 
arise from management for sustainability look similar to pollution prevention tactics on 
the surface, there are major differences in the end goals.  A sustainability management 
system focuses on integrating the organizational atmosphere with the natural world with 
the end goal of eliminating negative environmental consequences and, possibly, restoring 
the environment.  While sustainability is difficult to define and assess, this report argues 
that the concept has potential as a guiding principle for Housing.  
 
Aligning management systems with the principles of sustainability requires new 
approaches to operational and staff management that are systemic and holistic.  While 
this report focuses on the environmental aspects of sustainability management, it also 
recognizes social and economic issues as important in decision-making.  Although 
sustainability is difficult to define and assess, this report argues that the concept has 
potential as a guiding principle for Housing. 
 
This report provides mechanisms for alignment with sustainability through examples of 
“leading edge sustainable practices” and their applicability, a description of Housing’s 
current environmental status, recommendations for organizational movement toward 
sustainability, and proposed indicators to measure progress toward sustainable 
management.  However, this report does not presuppose that aligning an organization 
with sustainability is an easy process.  In fact, many of the goals and recommendations 
proposed in this report represent significant changes in ways of thinking and acting that 
would take much time and effort to implement.  Moreover, many of the decisions that 
must be made in attempting to manage for sustainability are fraught with ambiguities and 
difficult tradeoffs. 
 
The level of analysis in each section of this report is relatively broad for two reasons.  
First, Housing is a complex organization and, although the report focuses in part on 
Housing’s Facilities Department, in-depth study of any specific area is beyond the scope 
of the document.  Second, this report is an outline for Housing staff and other 
stakeholders as opposed to a definitive and final document.  Therefore, although the 
report provides many prescriptions, it leaves room for flexibility, interpretation and 
creativity in creating and achieving goals for sustainability management.
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This report is organized as follows: 
• Section 2, which functions as the first literature review, introduces the concept of 

sustainability, its application in organizations and higher educational institutions, 
and The Natural Step, a framework for understanding and assessing management 
for sustainability.   

• Section 3 provides a brief overview of Housing in terms of organizational size 
and structure as well as environmental philosophy, impact and initiatives.   

• Section 4, which functions as the second literature review, presents case studies of 
entities undertaking sustainability initiatives applicable to Housing.   

• Section 5 proposes methods of aligning organizational philosophy with 
sustainability through changes in mission and goals statements as well as a 
freestanding sustainability policy.   

• Section 6 assesses sustainable operations through presenting status reports, 
providing recommendations for improvement, and suggesting indicators to 
measure progress toward sustainability.   

• Section 7 assesses sustainable decision-making by providing recommendations 
for organizational and staff incentives and programs for alignment with 
sustainability (including recommending indicators where appropriate).   

• Section 8 concludes this report by revisiting important points and discussing 
applicability beyond Housing. 
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Section 2: Foundations for Sustainability 
 

“The future belongs to those who understand that doing more with less is 
compassionate, prosperous, and enduring, and thus more intelligent, even 
competitive.” 
-- Paul Hawken, “The Ecology of Commerce” 

 
This section begins by providing an overview of environmental sustainability with a 
focus on its application to organizational management, and continues by discussing 
sustainability in higher education.  Then, The Natural Step as an organization and a set of 
principles is introduced and examined in terms of its potential relationship to University 
of Michigan Housing and Housing Facilities. 
 
2.1  What is Sustainability? 
 
Due to the complex nature of sustainability, there is no consensus definition of the 
concept.  The most widely cited definition of sustainability comes from The World 
Commission on Environment and Development (The Brundtland Commission 1987).  It 
reads  “…to meet the needs of the present without compromising the ability of future 
generations to meet their own needs.”  The same definition has been adopted and 
elaborated upon by the President’s Council on Sustainable Development (1996).  They 
state (as part of their vision statement), “A sustainable United States will have a growing 
economy that provides equitable opportunities for satisfying livelihoods and a safe, 
healthy, high quality of life for current and future generations.”  Paul Hawken, founder of 
The Natural Step-U.S. and author of “The Ecology of Commerce: A Declaration of 
Sustainability” (1994) wrote perhaps the most pertinent definition of sustainability for 
this report.  It reads, “Sustainability is an economic state where the demands placed upon 
the environment by people and commerce can be met without reducing the capacity of 
the environment to provide for future generations.”  Hawken calls the economic state 
reached by a sustainable society a “restorative economy.”  Regardless of the definition, 
all notions of sustainability imply that future generations maintain a right to the same 
opportunities as the present generation.  An important component of strong definitions of 
sustainability is the maintenance of the integrity of the natural world over time.  Table 2.1 
shows additional definitions of sustainability.  
 
Strategies to move toward a sustainable society are often conceived on three dimensions: 
social, economic and environmental.  “To take full account of these (sustainability) 
principles, a determination of any development activity must, therefore, reflect social 
(including ethical) and economic, as well as ecological, factors,” wrote David Munro 
(1995).  Although this report mainly focuses on environmental dimensions of 
sustainability, implicit (and sometimes explicit) notions of the social and economic 
dimensions of sustainability are prevalent.   
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Table 2.1: Definitions of Sustainability 
(Reproduced from Florida Internet Center for Understanding Sustainability Website: 
http://www.ficus.usf.edu/exhibit/sustain_exhibit/definition.htm) 

Individuals 
 
"Then I say the earth belongs to each . . . generation during its course, fully and in its own right, no 
generation can contract debts greater than may be paid during the course of its own existence." 
--- Thomas Jefferson, September 6, 1789 
 
"Sustainability is the [emerging] doctrine that economic growth and development must take place, and be 
maintained over time, within the limits set by ecology in the broadest sense - by the interrelations of human 
beings and their works, the biosphere and the physical and chemical laws that govern it . . . It follows that 
environmental protection and economic development are complementary rather than antagonistic 
processes." 
--- William D. Ruckelshaus, "Toward a Sustainable World," Scientific American, September 1989. 
 
"A sustainable community is one whose energy economy does not use more energy in a given time than 
falls on its hinterlands as sunlight in that time, and in which the material economy is circular rather than 
linear." 
--- Richard Risemberg, "A Paradigm for Sustainability", Geocities Web Site 

Organizations 
 
“Sustainability is our long-term cultural, economic, and environmental health and vitality.” 
--- Sustainable Seattle 
 
"Sustainability is the optimal balance of natural, economic, and social systems over time" 
--- The Florida Center for Community Design & Research 
 
“A sustainable society is one which satisfies its needs without diminishing the prospects of future 
generations.” 
--- Lester Brown, Founder and President, Worldwatch Institute 
 
"For the business enterprise, sustainable development means adopting business strategies and activities that 
meet the needs of the enterprise and its stakeholders today while protecting, sustaining, and enhancing the 
human and natural resources that will be needed in the future." 
--- International Institute for Sustainable Development, in conjunction with Deloitte & Touche 
 
 
A sustainable strategy takes a systemic, “upstream” approach to problem solving and 
organizational advancement (Figure 2.1).1  Sustainable strategies are partly formed by 
considering the interlocking needs, desires and constraints placed upon a community or 
organization in the context of the relevant issue.  Moreover, social, environmental and 
economic implications of the strategy must be accounted for by decision-makers when 
forming a sustainable strategy.  The interaction of the sustainability dimensions 
(environmental, economic and social) and organizational or community factors (needs, 
desire and constraints) can be used to effectively design sustainable strategies. 
 

                                                           
1 The meaning of “upstream” in this context is a line of thinking that anticipates and avoids potential 
problems using a holistic approach to environmental issues.  
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In terms of societal perceptions of sustainability, the concept of constraints on human 
growth is not yet fully understood.  “The vast majority of the population act as if there 
were no immutable limits to carrying capacity,” wrote David Munro (1995).  In other 
words, society is still clinging to the pre-Industrial Revolution assumption that the 
bounties of the Earth are infinite.  However, the concepts of constraints and boundaries of 
the natural world are slowly creeping into human thinking as symptoms of stresses on the 
global ecosystem, such as global climate change, become increasingly prominent.  As 
Herman Daly (1996) wrote, “Today’s newly emerging paradigm (steady state, sustainable 
development), however, begins with physical parameters (a finite world, complex 
ecological interrelations, the laws of thermodynamics) and inquires how the nonphysical 
variables of technology, preference, distribution, and lifestyles can be brought into 
feasible and just equilibrium with the complex biophysical system of which we are a 
part.”  This new paradigm will make sustainable strategies more easily understood and 
accepted. 
 
2.2  Why Should Organizations Care about Sustainability? 
 
The elusive concept of social, economic and environmental sustainability often frustrates 
even the most conscious organizations.  To function within the bounds of the 
organization and Earth’s natural systems requires fundamental alteration of operations 
and modes of thinking which can cause significant organizational.  Moreover, while 
rewards for alignment with the principles of sustainability are less tangible and more 
long-term, present costs of programs are often high and easily quantifiable.  Therefore, 
the first relevant question to raise is: Why should an organization pursue sustainability? 
 
The answer to this question varies not by organizational type, but rather by managerial 
interest and focus.  The following points, compiled from Robert et al. (1997), Callenback 
et al. (1993), International Hotels Environmental Initiative (1996) and personal 
experience summarize three important reasons to begin the journey toward sustainability: 
 
1) Morality and Intergenerational Equity: To live only on what is available 

without borrowing from future generations of people or biota is morally attractive 
because it removes the problem of harming “innocent bystanders.”  It enforces the 
strong moral obligation that the current generation feels toward future 
generations.  Therefore, sustainability is widely viewed as “the right thing to do.”   

 
Large organizations and institutions control modern society.  “Every major social 
task, whether economic performance or health care, education or the protection of 
the environment, is today being entrusted to big organizations,” wrote Peter 
Drucker (1986).  These organizations are in existence “to serve people and 
society” and to help people achieve ends which would not be achievable 
individually (Keeley 1988).  Organizations are the caretakers of society itself.  
These entities thereby hold a special responsibility to be leaders in sustainability 
since they possess the resources for effective actions and since society is 
dependent upon them.  Organizations can be thought of as duty-bound toward 
“moral symmetry” (i.e., striving to balance the legitimate needs and rights of all 
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those affected by their actions, including future generations) (O’Toole 1985). 
 

Finally, the human spirit can be thought of as dependent upon living an ethical 
and principled life in relation to the Earth.  Viewed from this framework, 
sustainability is an integral component of the human spirit.  The Apollo view of 
Earth from outer space (Figure 2.2) is often cited as the first moment that the 
public viewed the Earth as a fragile and impermanent object.  This has had a 
profound effect on the human spirit and its relation to sustainability. 
__________________________________________________________________ 

 
__________________________________________________________________ 

 
2) Survival: The stresses that we are currently placing on essential ecosystems are 

too large for the continued well being of any organism (Hawken 1993).  
Therefore, in the long run, environmental sustainability is a pre-condition to 
survive and prosper on this planet. 

 
3) Organizational Benefits and Risks: By embracing the concept of sustainability, 

an organization strategically positions itself in numerous ways as a “first-mover.”  
For example, an organization on the leading edge of environmental initiatives will 
be in the best position to take advantage of growing ecological market 
opportunities (although there are significant limitations to these opportunities) 
(Ottman 1993).  Although most sustainability initiatives lead to short-term cost 
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increases, cost savings from resource usage efficiency measures are likely to be 
achieved within two years by organizations focused on environmental 
improvements (Hart 1996).  Moreover, stakeholders will view an organization 
committed to sustainability in a more positive manner, which can lead to 
increased productivity, effectiveness and profitability (International Hotel 
Environment Initiative 1996).  Relations with the community are likely to 
improve with increased environmental action.  Finally, if organizations view 
sustainability as an opportunity as opposed to a restriction or threat, it can serve as 
a stimulus for positive organizational change.  However, there are hazards 
associated with being near the leading edge of a concept including the use of 
undeveloped markets and tactics as well as increased uncertainty in general.  
Organizations must weigh these risks against the potential advantages. 

 
There are also risks associated with inactivity by organizations.  By not 
embracing the concept of sustainability, organizations can face severe 
consequences in terms of increased liability (International Hotel Environment 
Initiative 1996).  For example, there is an increased risk of receiving fines for 
non-compliance or of being unprepared for price increases due to environmental 
effects.  Moreover, lower staff morale and fewer safety measures can lead to 
higher staff turnover.   

 
2.3 Why Should University Housing Pursue the Goal of Sustainability Management? 
 
David Orr, Director of Oberlin College’s Environmental Studies Program, wrote, “A 
revolution is underway.  Its leaders are a most unlikely sort: student activists, grounds 
managers, recycling directors, institutional purchasing agents, food service managers, and 
energy efficiency coordinators” (Keniry 1995).  The revolution to which Orr is referring 
consists of the institutional and operational changes that are taking place on campuses 
across the country in order to reduce environmental impacts.   
 
This revolution is driven, according to Orr, by “the fact that ecologically smart 
management can reduce institutional costs, improve the quality of services ranging from 
food served in dining halls to lighting, reduce waste and ecological impacts and help to 
rejuvenate local economies.  The fact that it is also the right thing to do is either an added 
bonus or the heart of the matter depending on your point of view (Eagan and Keniry 
1998).”   
 
Educational institutions are an integral part of society, not, as some may envision, a 
separate “ivory tower.”  With over 3700 colleges and universities in the U.S. that spend 
over $187 billion annually, educational institutions have significant economic, social and 
ecological impacts on local communities and on the Earth as a whole (Chidsey 1999).  
For example, even in a city with as many large organizations as Los Angeles, in 1989 
UCLA was the third largest consumer of electricity (Strauss 1996).  “Your campus is 
more than just a place to learn, teach, and work.  It is also a microcosm of environmental 
problems facing the larger society, and linked to it ecologically in a myriad of ways,” 
wrote April A. Smith, author of “Ecodemia: Campus Environmental Stewardship at the 
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Turn of the 21st Century” (1993).  By undertaking sustainability initiatives, campuses, 
from an operational standpoint, can become truly “learning organizations.” 
 
Campuses are in a unique position to undertake sustainability initiatives.  Environmental 
problems, which were largely isolated issues in the early part of this century, have now 
been identified as systemic.  The realization of this fact necessitates a paradigm shift in 
approach to environmental issues at a societal level.  Universities represent the cutting 
edge of knowledge and ought to be forward thinking institutions.  Moreover, universities 
are less susceptible to economic pressures than many other important organizations.  
Therefore, there is no better place to start addressing systemic environmental concerns.  
“What is desperately needed are ... institutions capable of embodying ideas wholly and 
completely in all of their operations,” wrote David Orr (1994) in relation to sustainability 
in higher education.   
 
Many universities are struggling with what it means to be a “sustainable university,” 
which is part of the difficulty in sustainable management.  Universities are taking 
different approaches to defining operating in a sustainable manner.  However, many of 
the core principles embedded in sustainability have been espoused in university 
initiatives across the country.  One good example is the two-part definition of a 
“sustainable university” that comes from Pennsylvania State University’s Indicators 
Report (1998): 
1) A university whose long term prospect for continuing to exist is good;  

specifically, such a university behaves in ways that sustain the integrity and 
biodiversity of the local and planetary ecosystems upon which all life depends 

2) A university whose core value include: respect for the biota and natural processes, 
mindfulness of place, living with planetary processes, accounting for full costs, 
and civic responsibility. 

 
With access to environmental resources, and a need to improve both image and 
efficiency, campuses hold a special responsibility and can receive special benefits from 
“campus ecology” projects.  Benjamin Straus, in his “Class of 2000 Report” (1996), 
identified three major areas in which campuses can and should be leaders in 
environmental reform: mitigating physical impacts, setting examples for other 
institutions, and teaching students by example and experience.  Moreover, there is no 
better way for students, staff and faculty to learn than through direct involvement with 
environmental issues.  For example, Oberlin College is constructing a new 
Environmental Studies building which was designed collaboratively by students, faculty, 
staff, community members and consultants, to be one the most environmentally friendly 
buildings in the world (Orr 1999).  Operations managers (as well as student affairs 
personnel and faculty) worldwide can create similar opportunities.  Indeed, operational 
units within an educational institution (such as Housing) have a special opportunity and 
obligation to be leaders of sustainability. 
 
At the University of Michigan, resources, knowledge and access to environmental 
information are at extremely high levels.  For example, at least two major projects this 
decade have helped develop a broad framework for environmental management on 
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campus.  In 1993, a group of nine graduate students in the School of Natural Resources 
and Environment completed a project entitled “Pollution Prevention Strategies for 
College Campuses: A Case Study at the University of Michigan (Bloch et al. 1993).”  
This two-stage study began by auditing 12 areas of campus environmental management 
and concluded by developing and conducting projects on chemical tracking and 
“increasing the environmental responsibility” of the Business School.  The second 
project, entitled “Environmental Leadership at the University of Michigan (1996),” was 
conducted by an ad hoc group of staff, faculty and students interested in highlighting the 
importance of “environmental stewardship” at Michigan.  The report generated by the 
group consisted of two parts: a brief review of ongoing environmental activities at 
Michigan and a set of recommended proactive steps that Michigan can take “to improve 
its environmental leadership position”.  The latter part, which was the focus of the report, 
included recommendations for operations and infrastructure, teaching and research, 
student activities and cross-campus activities.   
 
In University Housing, a commitment to and an interest in environmental issues has been 
shown since the mid-1970’s through activities such as Housing’s participation in the 
University-wide Winter 1998 “Environmental Theme Semester.”   Housing Facilities 
oversees a vast budget and area, and was on the cutting edge of recycling,2 Green Lights 
and other environmental initiatives.  Unfortunately, many efforts have ended with initial, 
piecemeal solutions to environmental problems such as recycling.  However, University 
Housing is poised to move to the next level of environmental stewardship.  In fact, as an 
integral operational unit of a powerful learning organization, Housing holds an obligation 
and ability to pursue the goal of environmental sustainability.   
 
2.4  A Possible Shared Mental Model for Sustainability: The Natural Step 
 
For an organization such as University Housing to move toward the difficult goal of 
sustainability, a framework that multiple stakeholders can understand, internalize, and act 
upon is required.  Stakeholders in Housing include diverse entities such as residents, 
administrators, staff, the Ann Arbor community, the University of Michigan Board of 
Regents, non-resident students, parents/legal guardians of residents and all people and 
biota affected by decisions made within Housing.  Progress toward sustainability requires 
systemic coordination between stakeholders at all levels of the organization.  To reach 
sustainability goals, an organization needs to begin with education on the concept.  Next, 
an organization must agree upon the need for localized action.  (These steps are currently 
being addressed in Housing through training sessions as well as other endeavors.  See 
Appendix A for the invitation and agenda from the training session conducted on March 
18, 1999).  Once an organization has reached consensus upon the problem and desire for 
action, a shared mental model is required to move effectively toward sustainability.   
 
Many organizations and communities are currently seeking models for sustainability 
through innovative ideas such as life-cycle design and eco-innovation.  In Housing 
Facilities, The Natural Step (TNS) is being analyzed as the potential provider of the 
requisite shared mental model for sustainability to all stakeholders.  TNS has sparked 
                                                           
2 Housing’s recycling program was one of the first in the country when it began in 1989. 
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debate and action on sustainability within Housing simply through its existence.  An 
article about TNS led Housing’s Director of Facilities to consider sustainability as an 
organizing principle for facilities management.  In fact, TNS acted as the catalyst for this 
report, and any subsequent systemic efforts toward sustainability by starting the 
philosophical and intellectual transformation necessary for organizational change. 
 
Founded in 1989 by Swedish oncologist Karl Henrik-Robert, TNS promotes a systemic 
view of sustainability based on “incontrovertible” science.  The purpose is “to develop 
and share a common framework comprised of easily understood, scientifically-based 
principles that can serve as a compass to guide society toward a just and sustainable 
future.”  As Robert (1997) wrote: 
 

Up to now, much of the debate over the environment has had the character 
of monkey chatter amongst the withering leaves of a dying tree… In the 
midst of all this chatter about the ‘leaves’ very few of us have been paying 
attention to the environment’s trunk and branches.  They are deteriorating 
as a result of processes about which there is little or no controversy; and 
the thousands of individual problems that are subject of so much debate 
are, in fact, manifestations of systemic errors that are undermining the 
foundations of human society. 

 
Robert sought to find the “tree,” or the general problems, by consulting the scientific 
community about key environmental principles.  After 21 peer-reviewed drafts, Robert 
had a document of environmental principles upon which Swedish scientists could agree.  
That document, and the subsequent “system conditions,” have provided TNS with the 
tools to fundamentally alter the thinking of organizations and communities in Sweden 
and the rest of Scandinavia as well as a few non-Scandinavian entities.  
 
2.5  The Science behind TNS: The Cyclic Principle and The Funnel 
 
To understand the rationale behind the four systems conditions of TNS, a review of some 
basic scientific principles is necessary.  These agreed upon laws form the basis of a 
sustainable society when applied to the principles of TNS (Robert et al. 1997): 
1) Matter and energy cannot be created or destroyed: This is the first law of 

thermodynamics.  It applies to all changes in matter and energy except nuclear 
reactions (which are “relatively unusual” on the Earth’s surface). 

2) Matter and energy tend to disperse: This is the second law of thermodynamics 
(or the principle of entropy) and means that all matter introduced into society will 
eventually be released into natural systems. 

3) The concentration and structure of matter can characterize material quality: 
This means that humans consume and value both structure and purity.  Pollution 
is simply a non-useful or harmful form of matter. 

4) Sun-driven processes produce net increase in material quality on Earth: This 
means that photosynthesis is the only large-scale process that improves usefulness 
in the structure of matter.  Since disorder increases in all closed systems 
(according to the second law of thermodynamics), the inflow of energy from the 
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sun is the only process that can buildup material quality on the Earth’s surface 
(since it represents the only significant input from outside Earth). 

 
Robert derives the “cyclic principle” from these laws.  The principle, as shown in Figure 
2.3, describes the flow of matter and energy from a systemic perspective.  Energy comes 
in from the sun and is processed using photosynthesis by Plant Cell A.   Some of this 
matter and energy is siphoned into society or emitted into space while the rest is 
processed by Animal Cell B.  The flow continues with an exchange with the lithosphere3 
and the injection of societal by-products until it returns to Plant Cell A.  In this role, an 
ideal society becomes part of the flow by extracting resources from the lithosphere and 
the ecosphere4 only at a rate equivalent to the assimilation or recharging rate.  Therefore, 
society is a non-destructive part of the loop. 
________________________________________________________________________ 

 
 

                                                           
3 The lithosphere is defined as the area of the Earth at or below the crust.  This is region from which fossil 
fuels and mined elements come from (Robert et al. 1997).  
4  The ecosphere is defined as the region above the Earth’s crust which forms the basis of biologically 
productive activity.  For example, the atmosphere and particular ecosystems are viewed as subsets of the 
ecosphere (Robert et al. 1997). 
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However, current processes have put society in a different and linear role.  Humans have 
used matter and energy at a rate that exceeds or circumvents the natural recharge 
processes of the cycle.  Non-natural compounds, substances from the lithosphere, and 
over-uses of ecosphere matter and energy are leading to the accumulation of substances.  
Moreover, as a second prong to this attack, mankind is systematically destroying the 
assimilative capacity of the ecosphere.  In other words, the ability of ecosystems to deal 
with substances is being degraded through activities such as habitat destruction and 
alteration.  Therefore, the cyclic principle is being violated and the material quality of the 
Earth is being degraded.  This is the essence of the current “unsustainable” society. 
 
TNS uses the funnel as an analogy for violating the cyclic principle and degrading the 
potential for health and prosperity (Figure 2.4) (Hawken et al. 1996).  One wall of the 
funnel is increasing waste, decreasing resources and ecosystem functioning.  The other 
wall is increasing demands on ecosystems, which is based on increasing population and 
affluence.  We are currently entering deeper and deeper into the funnel by accumulating 
waste in a linear fashion.  The goal of a sustainable society or organization should be to 
recognize the closing in of the walls and to shoot for the middle (i.e., return to a more 
cyclical process) to ensure long-run stability and prosperity.  Once the funnel straightens 
out (or even expands in a “restorative economy”), a sustainable society, which is the 
inevitable end of the process, will be achieved.  However, the “room to maneuver” or 
distance between the walls will depend on current and future actions. 
________________________________________________________________________ 
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2.6  The Four System Conditions of TNS 
 
To guide humans through this funnel, TNS has developed four system conditions for a 
sustainable society, organization or individual.  These conditions, which are based on 
“incontrovertible science”, describe the need for society to return to a cyclical pattern.  
They are designed as mechanisms to implement sustainability based on socio-ecological 
conditions in nature and by focusing on the root causes of environmental problems.  They 
represent an upstream approach to environmental initiatives that establish goals for 
organizations in terms of flows of materials and energy. 
 
PRINCIPLE 1: SUBSTANCES EXTRACTED FROM THE LITHOSPHERE MUST 
NOT SYSTEMATICALLY ACCUMULATE IN THE ECOSPHERE  
This principle means that fossil fuel extraction and mining of precious minerals must not 
proceed at a faster rate than the re-deposition and integration rates (Robert et al. 1998).  
This principle uses the cyclic principle’s notion that every extracted substance from the 
lithosphere has a re-deposition or sedimentation rate.  Every substance has a limit above 
which it has deleterious effects on the ecosphere.  For example, very low levels of 
mercury (which is a persistent bioaccumulative toxic substance) can have devastating 
effects on a water body and the surrounding ecosystem.  Principle 1 cautions us against 
testing these limits, since they are largely unknown, by avoiding systemic increases.  In 
practical terms, this principle means that non-renewable resources should be managed 
largely within a closed-loop system that prevents them from leaking out of the economy.  
These non-renewable resources should not be used faster than the rate at which 
renewable resource substitutes can be developed (Daly 1996).  
 
PRINCIPLE 2: SOCIETY-PRODUCED SUBSTANCES MUST NOT 
SYSTEMICALLY ACCUMULATE IN THE ECOSPHERE 
This principle means that human-made materials must not be produced at a faster rate 
than the integration rates. However, ecospheric tolerance levels are often very low for 
these non-natural substances.  The simple reason for the difference is that these 
substances were previously unknown in the cyclical system and, therefore, defenses, 
tolerance and mechanisms for degradation are often lacking.  For example, natural 
systems cannot handle even limited quantities of DDT.  Principle 2 advocates the 
elimination of such substances since they will accumulate even if present originally in 
small amounts.  In long-term, this principle means vast decreases in production of many 
synthetic chemicals as well as avoiding the use of bioaccumulative or toxic man-made 
substances.  If these substances must be used, the environment should be highly 
controlled to eliminate exposure to natural systems. 
 
PRINCIPLE 3: THE PHYSICAL CONDITIONS FOR PRODUCTION AND 
DIVERSITY WITHIN THE ECOSPHERE MUST NOT BE SYSTEMATICALLY 
DETERIORATED 
This principle means that ecosystems must be protected from further harm.  This 
principle tries to prevent the second prong of our attack on natural systems, that of 
reducing the carry capacity of our environment.  Society and all organisms are dependent 
on the ecosphere and threats such as deforestation reduce our capacity for long-term 
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survival.  In practical terms, Principle 3 implies sweeping changes in management of then 
natural and built environment to maintain ecosystem integrity and functioning.  This 
principle does not imply that we should not use the ecosphere, only that we should leave 
it, as a whole, intact for all organisms. 
 
PRINCIPLE 4: THE USE OF RESOURCES MUST BE EFFICIENT AND JUST WITH 
RESPECT TO MEETING HUMAN NEEDS 
The principle means that consumption by the rich must be decreased to ensure that basic 
needs for everyone can be met with minimal environmental impact.  While principles 1, 2 
and 3 refer to societal relationships with external processes, principle 4 focuses on 
distribution within society.  To attain a truly sustainable society, needs must be met with 
the minimal expenditure of resources.  In other words, resources should flow to where 
they are needed most.  In practice terms, this principle requires vast increases in 
efficiency in both technological and distributional terms, population control, and large 
decreases in luxury consumption.  
 
The four principles, schematically represented in Figure 2.5, are designed to serve as a 
descriptive framework for any entity seeking to operate in a sustainable manner 
(Holmberg and Robert 1997).  These broad principles form a philosophical umbrella 
under which more specific goals can be framed and tools can be used.  By interpreting 
and expanding upon these principles, an entity can envision a sustainable future where 
society functions without damaging future generations’ opportunities.   
________________________________________________________________________ 
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2.7  TNS as a Compass in Housing: Strengths, Weaknesses, Opportunities and Threats 
 
Table 2.2 outlines the Strengths, Weaknesses, Opportunities and Threats (SWOT) 
analysis conducted in this section.5 

________________________________________________________________________ 
Table 2.2: SWOT Analysis of Using The Natural Step (TNS) in Housing 
Strengths · Non-presciptive, but directional;

· Broad and flexible;
· Examples of organizations following TNS exist;

Weaknesses · Does not account for economic and social implications of sustainability (within 
an organizational context);
· Provides little guidance on operationilizing the principles;
· Does not guarantee any real action;

Opportunities · Chance to realign organizational priorities and make a concerted sustainability 
effort;
· Chance to coordinate piecemeal solutions to environmental problems;
· Chance to put Housing in an advantageous position relative to other campus 
service units;

Threats · Not neccesarily the "right" or only approach to sustainability although it is often 
portrayed in this manner;
· Principles are ambiguous and somewhat difficult to interpret;
· Negative connotation of association with a "fad" or "cult";
· Low acceptance in the United States could lead to negative consequences

 

In terms of strengths, TNS defines itself as a compass.  It is based on scientific laws and 
can point an organization in a specific direction.  If an organization is lost along the 
journey to sustainability, a compass can point out a particular way.  However, a compass 
does not offer advice nor pass judgments.  In the consideration of a framework for 
environmental initiatives and sustainability in University Housing, this point cannot be 
overemphasized.  The Wingspread Journal wrote (Robert 1997): 

 
“What The Natural Step does not provide is a detailed program on how to 
get there.  Instead it trusts individuals to solve environmental problems in 
ways that fit their fields of expertise.  Unlike many of the ‘Principles of 
Sustainability’ that have been developed recently, The Natural Step is not 
prescriptive.  And that may be its greatest strength.” 

 
The power of TNS is that it provides organizations with a solid base for goal-setting to 
achieve environmental sustainability after a consensus has been reached that 
sustainability is worthwhile (although it can also be used to help advocate setting 
                                                           
5 The framework for this section comes roughly from the brief guidelines provided in Philip Kotler’s 
textbook entitled “Marketing Management” (1997). 
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sustainability as a goal).  TNS is flexible and broad enough to include Housing as well as 
any organization interested in sustainability once the principles have been adapted and 
implemented.  Moreover, examples exist of organizations with various levels of success 
with TNS, including educational institutions.  In addition, evaluative and assessment 
materials about TNS are available.  These examples and information could be very 
beneficial to Housing. 
 
In terms of weaknesses, TNS can be viewed as not comprehensive enough.  While it 
adequately describes environmental values, it leaves out the other two dimensions of 
sustainability: economy and society.  Principle 4 attempts to address this issue with 
notions of efficiency and justice, but falls short in recognizing the importance of the non-
environmental context of sustainability.  In the case of University Housing and Housing 
Facilities, no action toward sustainability will occur unless it falls under the broader 
context of the organizational mission statement.  Alternatively, TNS can be viewed as too 
broad since there is little guidance on operationalizing the principles.  An additional 
related critique is that there is no guarantee that TNS will lead to any real action.  It could 
be viewed as an interesting and eloquent philosophical framework, but one that leads to 
little if any activity.  There are no true operational objectives in TNS and the principles 
require interpretation. 
 
In terms of opportunities, TNS can be viewed as an engaging and possibly advantageous 
way to realign organizational priorities in Housing.  As a guiding force for goal-setting 
and other exercises, TNS can be effectively used to overcome previous constraints and 
move in a coordinated, concerted manner toward sustainability.  TNS can help bring 
current environmental initiatives into a common framework if used effectively.  
Moreover, a sustainability effort lead by TNS could place Housing in an advantageous 
position relative to other service units on campus.   
 
In terms of threats, TNS can be viewed as constraining and rigid in terms of a 
philosophical framework.  Since no organization is sure about how to approach 
sustainability, locking into a framework such as TNS might exclude other valid and 
engaging perspectives.  However, the principles themselves are somewhat ambiguous, 
often leading to organizational uncertainly about how to act.  Moreover, TNS has been 
described as a fad or cult and might lead to negative connotations for Housing.  Finally, 
TNS has not really caught on outside Scandinavia and, therefore, is not a well-known 
quantity in the U.S.  If the framework fades on the national or international scene, 
Housing’s potential alignment with the principles could be seen as disingenuous. 
 
As Paul Hawken wrote, “The future belongs to those who understand that doing more 
with less is compassionate, prosperous, and enduring, and thus more intelligent, even 
competitive.”  University Housing should strive to be a strong organization in the future 
by embracing environmental sustainability at a systemic level.  TNS might be able to 
provide some of the long-term objectives of sustainability while stakeholders can begin to 
work on the details.  This remainder of this report focuses more specifically on issues of 
sustainability in Housing in terms of the current situations and opportunities to move 
toward a sustainable future. 
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Section 3: University Housing 
 

“Balancing the legitimate needs of those affected by our actions.” 
-- Excerpt from University Housing’s Mission Statement 

 
As graphically displayed in Figure 2.1, efforts toward sustainability must be undertaken 
within the context of the organization.  In order to establish this context within University 
of Michigan’s Housing Department, the first two subsections of this section briefly 
identify the main mission, goals and processes in University Housing and Housing 
Facilities.  The second subsection provides an overview of current environmentally 
related projects in Housing. 
 
3.1 Overview of University Housing 
 
University Housing’s Mission Statement reflects the fact that the residential services 
provided by University Housing are an integral part of the University of Michigan 
(Figure 3.1).6  These services extend beyond providing a place of inhabitancy into 
providing a community replete with “services, programs and facilities.”  Moreover, the 
goals of providing this community experience are accomplished through partnering in a 
“caring, responsible and cost effective manner.”  The Mission Statement reflects the 
major functions of University Housing and provides a base upon which all actions within 
the organization are conducted.  While in practice, this Mission Statement may not 
always be closely followed (as in almost every organization), it is important to keep these 
general goals in mind when framing a sustainability program since the mission statement 
provides the concrete and tangible framework for the organization.  As the official and 
widely distributed operating goals for Housing, the symbolic and practical importance of 
the Mission Statement cannot be ignored. 
 
In terms of values, a direct commitment to sustainability is spelled out under 
“Stewardship.”  The values of “practicing intergenerational equity” and “responsibly and 
creatively using social resources” are comparable with the end goal of sustainability.  
Moreover, “balancing the legitimate needs of those affected by our actions,” “working in 
good faith” and “being unselfish” provide an important philosophical link with the 
current sustainability effort.  In essence, the Phase I effort encapsulated in this report (as 
well as possible subsequent phases) can be framed by all stakeholders listed in Chapter 1 
as a manifestation of the formal values of University Housing.  Sustainability is a major 
implicit notion underlying this value system and although it has not been receiving much 
formal attention until the present time much of the philosophical groundwork for the 
approach can be seen simply by looking at Housing’s values statement.  While 
stakeholders should not overstate the importance of a formal statement, it is important to 
realize that issues relating to sustainability have been highlighted as important values by 
current and past Housing decision-makers.  
 

                                                           
6 Unless otherwise noted, all information in Section 3.1 comes from the “University Housing Fact Kit.” 



 

    

19

 



 

    

20

As the sixth largest campus housing system in the United States, Housing manages 4.2 
million square feet of floor space, a $66 million budget, 760 full-time employees,  
approximately 3,000 part-time employees, and a resident population of approximately 
14,000 (including Family Housing apartments).  The needs of the 15 residence halls, 
1,520 Family Housing units and multiple office spaces are varied (Figure 3.2 provides 
additional facts and statistics about the organization).  To this end, University Housing 
operates, in a fiscal and managerial sense, largely as an autonomous entity despite its 
location in the Division of Student Affairs.  Student fees are the largest direct component 
of the budget and dictate funds for expenditures.  Therefore, Housing considers residents 
(and the payers of resident fees) the customer and the party to which the organization is 
largely responsible. 
________________________________________________________________________ 
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In terms of organizational structure (Figure 3.3), University Housing follows a relatively 
standard and hierarchical model with the Director acting as the chief administrator.   The 
current trend in management is toward empowerment of individuals through initiatives 
such as the “P-Card” (which allows staff to make purchases, below a maximum dollar 
amount, without approval from a supervisor).  
 
Since Housing Facilities manages the day-to-day and long-term operations of all 
buildings, this functional unit is responsible for a significant component of Housing’s 
environmental impact and has taken on more environmental initiatives than any other 
unit.  Subsequently, while this report covers all departments within Housing, it tends to 
concentrate on Facilities.7  The Facilities Department has its own Mission Statement, 
Commitment, Goals and Values and Belief Statements (Figure 3.4).  The goal “to use 
resources more efficiently (doing the most with the least) and effectively (doing the right 
thing)” and the value/belief “that we balance the legitimate needs of all those affected by 
our actions” can be directly related to environmental sustainability.  In other words, 
Housing Facilities, like Housing, already has an official and documented philosophical 
framework that could be used to shape sustainability efforts.  In terms of organizational 
structure, Facilities’ 251 staff members participate or are represented by a governing 
council which operates in a “roundtable” format using consensus decision-making and an 
“integrated network of overlapping teams” (Facilities Council Handbook 1998). 
 
In fiscal year 1997-98, Housing completed over 180 projects at a cost of over $11 million 
(Figure 3.5).   The vast majority (in terms of cost) of these projects were “building repair, 
renewal & capital improvement.”   Examples include furnishing residence halls with new 
furnishings, lighting, and mattresses.  In terms of infrastructure, major projects including 
renovating elevators, computer labs, roofs, hot water systems and window caulking.  The 
environmental impacts range widely from project to project, but in total constitute a 
significant sum, as discussed in more detail in Section 6 of this report.  

                                                           
7 Unless otherwise noted, all information in this paragraph and the one following it come from The 
University of Michigan Housing Facilities Department Annual Report 1997-98 and is based on fiscal year 
1997-98. 
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3.2 Current Environmental Initiatives in Housing 
 
As mentioned in Chapter 1, University Housing has attempted to play a leadership role in 
terms of environmental issues across all functional units.  For example, Dining Services,  
in conjunction with University of Michigan Grounds and Waste Management Services 
and the City of Ann Arbor, conducted a pilot program on “food waste collection and 
composting” during the 1997-98 school year in three residence halls (Recycling Matters, 
Fall 1998).  The pilot program tested methods of diverting food waste from landfills to 
composting heaps.  In total, 31 tons of food waste was diverted.  The program is 
continuing with funding from University of Michigan Grounds and Waste Management 
Services during the 1998-99 academic year and expansion “is being considered.”  In 
residence education, an effort was put forth during the Winter 1998 University-wide 
Environmental Theme Semester to incorporate environmental issues into educational 
programming.  Housing Information produced a newsletter about environmental issues to 
coincide with the Environmental Theme Semester in April 1998.  Other non-facilities 
based environmental efforts have occurred sporadically throughout the Housing 
organization, but there has never been an effort to consolidate environmental activities 
under one philosophical framework. 
 
The largest current environmental initiative in terms of funding in Housing Facilities is 
the EPA Green Lights Programs (Housing.  Housing Facilities, in partnership with the 
EPA, is in the process of retrofitting lighting to more energy efficient units if the payback 
period is fewer than five years.  The program is now completing the third (out of four) 
phase.  Additional energy and utility efficiency efforts to date have included: (1) 
implementing a better energy tracking system; (2) adding higher efficiency roof 
insulation and window systems; (3) installing higher efficiency steam traps, boilers, 
furnaces and heating controls; and (4) installing low-flow showerheads and faucet 
aerators.  Facilities estimates that it saved $1,062,000 during 1997-98 through the 
reductions in energy consumption from these initiatives (including Green Lights) (The 
University of Michigan Housing Facilities Department 1998). 
 
In 1989-90, recycling of corrugated cardboard and newsprint began in the residence halls.  
Since then, the standard recyclable materials have been added to collection capabilities.  
During 1997-98, 12,120 bulk cubic yards of recycled material was collected in the 
residence halls (The University of Michigan Housing Facilities Department 1998).  
However, according to data from a Spring 1998 Waste Sort (Waste Management Services 
1998), the current waste stream from residence halls still contains 39.6% (by volume) of 
recyclable material.  The major impediment to recycling, according to Facilities, is 
education of the relatively transient population of residents.  Facilities conducts a fall 
move-in and spring move-out program to capture and divert (i.e., donate or recycle) extra 
cardboard, clothing, household items, food goods and loft wood.  Over 63 tons of 
material was collected during 1997-98.  In terms of pollution prevention of solid waste, 
the major recent activity has been to standardize recycled-content xerographic paper, 
letterhead, stationary, newsletters and informational booklets. 
 
In terms of environmental compliance, environmental health and occupational safety, 
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Housing has (The University of Michigan Housing Facilities Department 1998): 
• Expended over $1,908,000 to date on asbestos removal and remediation 
• Planned to expend $50,000 to $75,000 annually to manage the remaining in-place 

asbestos   
• Managed retrofits, recovery systems and staff training and certification to comply 

with the Clean Air Act in terms of chlorofluorocrabons (total cost: $125,000)   
• Begun surveying and testing as well as passive remediation of radon gas for 

buildings with below-ground living space (approximately $20,000 spent to date)   
• Initiated a lead-based paint removal program to comply with federal standards for 

food preparation and serving areas in all residence halls as well as all areas in 
Family Housing (approximately $190,000 spent to date)    

• Redirected old PCB-containing light ballasts from the trash to incinerators since 
they are toxic waste   

• Begun to capture and redirect flourescent bulbs containing mercury for capture, 
recycling and re-use 

• Started to perform testing on drinking fountains for lead contamination. 
 
Overall, environmental efforts in Facilities have been fairly extensive, but have been 
pursued mainly through the framework of pollution prevention.  While pollution 
prevention is important and is directly related to using less resources, a pollution 
prevention framework fails to address ecosystem carrying capacity, the planet’s life 
support system, equitable distribution of resources and ultimate limits to growth.  The 
broad concept of sustainability offers a chance to incorporate these issues and concepts in 
a more proactive and coordinated framework encompassing all functions of Housing.  
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Section 4: Leading Edge Sustainable Practices 
 

“We know one thing-what we are doing is better than what we were doing 
before-we are not experts.  We are not waiting for perfect solutions-just 
learning as we go.”   
-- Ola Ivarrson, Scandic Hotels (Change the Way 1996) 

 
The goal of this section is to identify leading organizational practices relevant and 
comparable to sustainability efforts in University of Michigan’s Housing Department.  
Many entities, including educational institutions, private firms and municipalities, are 
farther along in the quest for a sustainable organization than University Housing.  
However, even leading edge organizations are far from achieving sustainability goals 
such as utilization of 100% renewable energy.  Regardless, these entities can help 
Housing work through the difficulties and ambiguities of management for sustainability 
by providing concrete examples of success.  Housing can learn from these organizations 
in terms of management practices and specific measures to improve environmental 
performance.  Some of the examples cited represent directly applicable practices while 
others represent a framework or approach to sustainability. 
 
The broad category of efficiency characterizes many of the examples that this section 
presents.  As Ernst von Weiszsacker, Amory Lovins and L. Hunter Lovins (Factor Four 
1997) wrote, “Doing more with less is not the same as doing less, doing worse or doing 
without.  Efficiency does not mean curtailment, discomfort or privation.”  Rather, striving 
for efficiency involves a never-ending mission to eliminate waste.  Often, enhanced 
productivity and profitability, along with other benefits to environmental management as 
discussed in section 1, are achieved on the path to sustainability.  In an analysis of 23 
campus conservation projects, cumulative annual revenue and savings were calculated to 
be almost $17 million (Figure 4.1) (Eagan and Keniry 1998).  However, practices leading 
to sustainability cannot end with pollution prevention activities which save money.  
Organizations must be willing to commit additional fiscal resources to move beyond 
efficiency into management for sustainability.  This section presents many examples of 
organizations moving toward this goal of operating in a restorative capacity. 
 
This section is organized in two ways.  The first two subsections present leading edge 
general sustainability management practices for organizations following TNS (4.1) and 
educational institutions (4.2).  The next subsections present leading practices in the issue 
areas of procurement (4.3), energy and water (4.4), dining services (4.5) and green 
renovation (4.6).  To assess the applicability of the presented practices, Housing designed 
and utilized a matrix assessing each practice for cost and time requirements for 
implementation in Housing.  Tables 4.1-4.5 present the results of this assessment.  
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Table 4.1: Leading Edge Staff Management and Organizational Positioning Practices 

Practice Cost
Tier*

Time 
Tier+ Practioner(s)

Establish general sustainability policy 1 1 Scandic Hotels
Tulane University

Appoint a sustainability task group 1 1 Michigan State 
University

Measure baseline environmental impacts 1 1 Scandic Hotels

Simplify/Adapt TNS for specific organizational use 1 1 Interface
Scandic Hotels

Train all staff in sustainability (through TNS) 1 1 Interface
UT-Houston

Align employee compensation/rewards with sustainability goals/results 1 2 Interface

Display successful sustainability results to all stakeholders 1 2 Scandic Hotels
UT-Houston

Educate the community about sustainability and TNS 1 2 UT-Houston
Establish organizational sustainability measures 1 2 Scandic Hotels

Hire sustainability coordinator or champion 2 1 

Brown University
Scandic Hotels

Tulane University
UT-Houston

Use social costs, as opposed to economic costs, in all decisionmaking 3 3 Interface  
*Tiering system for cost is based on a qualitative assessment on a scale from 1 (lowest) to 3 (highest) 
+ Tiering system for time is based on the following scale: 
 1 = 1 year or less 
 2 = 1-3 years 
 3 = 3 years or more 
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Table 4.2: Leading Edge Procurement and Contracting Practices 

Practice Cost
Tier*

Time 
Tier+ Practioner(s)

Establish environmental procurement policies, including defining "environmentally preferable", 
assigning staff roles, identifying priority products and specifications, and setting goals and 
rewards

1 1 
Executive Order 13101 

RutgersUniversity
SUNY-Buffalo

Require contractors to pay their own energy costs 1 1 UM-Dana Building
Send Requests for Information to all vendors inquiring about environmental activities 1 1 Rutgers University
Establish/Implement environmental bidding criteria for custodial products 1 2 City of Santa Monica
Establish  student environmental procurement internship program 1 2 Rutgers University
Include operation costs in selecting mechanical equipment 1 2 UM-Dana

Work with suppliers to reduce waste and green operations through education and contracts 1 2 
Rutgers University

UT-Houston
UM-Dana Building

Provide information about successful environmental purchasing initiatives 1 3 City of Santa Monica

Cradle-to-Cradle" Purchasing 2 2 Interface (vendor)
UT-Houston

Establish "responsible bid" criteria 2 2 City of Santa Monica
Hire environmental contract manager+ 2 2 Rutgers University
Purchase multiple recycled products 2 2 City of Santa Monica
Reduce pesticide usage in  pest management 2 2 UT-Houston
Screen products for environmental and health performance as a first criteria 2 2 City of Santa Monica

Implement life-cycle based assessment of environmental impacts 3 2 Brown University
UM-Dana Building  

*Tiering system for cost is based on a qualitative assessment on a scale from 1 (lowest) to 3 (highest) 
+ Tiering system for time is based on the following scale: 
 1 = 1 year or less 
 2 = 1-3 years 
 3 = 3 years or more 
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Table 4.3: Leading Edge Energy and Water Management as well as Waste Reduction Practices 

Practice Cost
Tier*

Time 
Tier+ Practioner(s)

Conduct comprehensive survey to identify waste 1 1 Interface

Plant trees to offset carbon dioxide emissions 1 1 Interface
UT-Houston

Create accountability for resource usage on an individual and/or departmental basis, including 
rewarding resource-efficient behavior 1 2 Brown University

Institute comprehensive energy education campaign 1 2 SUNY-Buffalo
Recommend all resource reducation measures with rate of return greater than current interest 
rates

1 2 Brown University

Use waste reduction savings to fund sustainability initiatives 1 2 Interface
Carleton/St.Olaf Colleges

Conduct comprehensive water audit with assessment/implemention of retrofitting showers, 
installing lower flow toilets, distributing educational materials, tracking water waste, and 
developing new construction/renovation guidelines to save water

2 2 
CSU-Northridge
Brown University

UM-Dana Building

Install lighting ballast retrofits, occupancy sensors and efficient emergency lights 2 2 UT-Houston
UM-Dana Building

Switch to standardized, concentrated, environmentally friendly cleaning chemicals 2 2 Scandic Hotels
Team with energy service company to cut energy usage 2 2 SUNY-Buffalo
Use Renewable Energy 3 3 Olympic Green Hotel
Acquire alternative fuel/electric vehicles 3 3 UT-Houston  
*Tiering system for cost is based on a qualitative assessment on a scale from 1 (lowest) to 3 (highest) 
+ Tiering system for time is based on the following scale: 
 1 = 1 year or less 
 2 = 1-3 years 
 3 = 3 years or more 
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Table 4.4: Leading Edge Dining Services Practices 

Practice Cost
Tier*

Time 
Tier+ Practioner(s)

Implement mug campaign through dining services to reduce waste 1 1 UW-Madison

Donate excess food to shelters/charities 1 2 Bates College
Brown University

Institute food/environment education campaign 1 2 UNH

Reuse food waste by offering it to local farmers 1 2 Bates College
Brown University

Work with dining service suppliers to reduce packaging waste 1 2 Bates College
Brown University

Install dosage system for dishwashing chemicals 2 2 Scandic Hotels

Identify and serve locally grown, organic, seaonal  and/or "sustainable"  foods 2 2 

Bates College
UNH

Hedrix College
Carleton/St.Olaf College  

*Tiering system for cost is based on a qualitative assessment on a scale from 1 (lowest) to 3 (highest) 
+ Tiering system for time is based on the following scale: 
 1 = 1 year or less 
 2 = 1-3 years 
 3 = 3 years or more 
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Table 4.5: Leading Edge Green Renovation Practices 

Practice Cost
Tier*

Time 
Tier+ Practioner(s)

Develop green renovation guidelines and principles, using materials from 
environmental resource guides and environmental rating groups 1 1 

Hanover Principles
Coles (1997)
Green Seal

"Environmental Resources Guide"
Use water-based paint and paint stripper 1 1 UM-Dana Building

Install recycled content ceiling tiles 2 2 UT-Houston
UM-Dana Building

Install traction-operated elevators (to save electricity) 2 2 UM-Dana Bulding
Reuse  deconstruct and salvage such as wire, aluminium, drywall, bricks, concrete 
scrap 2 2 UT-Houston

UM-Dana Building

Use  reclaimed wood flooring instead of virgin timber 2 2 UT-Houston
UM-Dana Building

Focus on natural ventillation and tie air conditioning to window usage 2 2 Olympic Green Hotel

Use passive solar heating and other increased daylight applications 2 2 Rocky Mountain Institute
UM-Dana Building

Use sustainably harvested wood for renovation and construction 2 2 Scandic Hotels
Allocate  funds to offset increased costs of environmentally friendly renovation 3 1 UT-Houston
Install solar collectors on roof to heat water 3 2 Olympic Green Hotel
Install photovoltaics on rooftops 3 3 UT-Houston
Use "superwindows" 3 3 Rocky Mountain Institute  
*Tiering system for cost is based on a qualitative assessment on a scale from 1 (lowest) to 3 (highest) 
+ Tiering system for time is based on the following scale: 
 1 = 1 year or less 
 2 = 1-3 years 
 3 = 3 years or more 
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4.1 Environmental Management within Firms: Examples from The Natural Step 
 
The following examples represent large-scale applications of the TNS sustainability 
vision.  Interface and Scandic Hotels moved their organizations toward significant 
environmental improvement by using TNS as a compass and adapting it to their business.  
Both firms offer applicable lessons in building a sustainable organization.  Table 4.1 
assesses the implementation cost and time for Housing for many of these lessons. 
 
4.1.1 Interface, Inc. 
 
Interface Inc., a $1.2 billion multi-national manufacturer of carpet tiles with over 6,000 
employees, is being guided toward sustainability by its founder and CEO Ray Anderson 
(Ward 1997).  Anderson considers himself a regular businessman who was suddenly 
struck with the notion that he was leaving a terrible legacy behind for future generations 
through the normal functioning of his business.  After much reading and reflection, 
Anderson committed to making Interface “the first name in industrial ecology” and a 
company that is not only sustainable, but restorative (i.e., giving more back to Earth than 
it is taking) (Merkowitz 1998).  The first objective in achieving his vision was 
“pollinating” the company by arguing for sustainability on an emotional level.  TNS 
training was an important component of this objective because it provided the 
philosophical basis for action.  Interestingly, competitive and financial advantages of 
sustainability were not recognized at this early stage of company transformation (Off the 
Record 1996).8 
 
The first task was an attack on waste within the company through a program called 
QUEST (Quality Utilizing Employee Suggestions and Teamwork).  This program 
ultimately enjoyed the fiscal advantages of moving toward sustainability.  $70 million of 
waste was identified in 1994 and was reduced by 32% (a net savings of $43 million) by 
late 1997 (Merkowitz 1998).  This additional revenue provided funding for non cost-
saving environmental initiatives under the broad label of EcoSense.  A main component 
of EcoSense is the Evergreen Lease Program.  Under this program, Interface clients lease 
carpet rather than buy it, and Interface provides “cradle-to-cradle” services including 
upkeep, removal, recycling and reincarnation services (Greening of a CEO, 1997).  In 
other words, Interface provides a well-maintained floor covering as opposed to making a 
one-time carpet sale.  However, these leases have been relatively slow to catch on 
because clients must sign a 21-year lease. 
 
Another important component of EcoSense has been “tying compensation to progress 
toward its (sustainability) achievement” (Merkowitz 1998).  In other words, evaluations 
and rewards are based in part on movement toward management for sustainability.  This 
concept helps to internalize and value sustainability as a core concept in every 
employee’s position.  EcoSense has also provided continuation and expansion of 
sustainability philosophy training, using TNS as a main framework provider, to all 
employees within Interface (Ward 1997).  EcoSense has had a strong influence on 
                                                           
8 According to Anderson, the “pollination” process lasted approximately one full year (The Inner Edge 
1998) 
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suppliers to Interface by increasing their environmental awareness and by capitalizing on 
their interests in serving Interface.   
 
A main difficulty for Interface has been in measuring progress toward sustainability (Off 
the Record 1996).  Many of the initiatives are not valued in market calculations of price 
and are not easily identified in any one particular aspect of the corporation.  Therefore, 
while Anderson and Interface are convinced that they are making progress, they are 
unsure of how to display and disseminate this information to their stakeholders, including 
shareholders, employees and the communities in which they operate.  Anderson has often 
thought of this problem in terms of true efficiency, as opposed to market-induced prices.  
For example, eliminating usage of a barrel of oil priced at $17 in the market has a greater 
societal value than $17 if all societal costs are factored into the decision.9  Viewed from 
this social pricing perspective, Interface’s fossil fuel usage reduction initiatives are truly 
efficient, even if not reflected in market value. 
 
4.1.2 Scandic Hotels 
 
Scandic Hotels, a chain of 100 hotels in eight northern European countries, was losing 
money in 1992 when Roland Nilsson became CEO (Ivarsson 1997).10  Nilsson quickly 
reconstructed the organization and established environmental improvement as one of the 
core values.  In 1994, Nilsson set the sustainability vision for the organization by creating 
a corporate level environmental position and by pronouncing, “Our objective is to 
become the most environmentally friendly company in the hotel industry and operate in 
accordance with the conditions of Nature (Change the Way 1996).”  To meet this 
objective, TNS was adopted as the philosophical framework for environment 
improvement (Rosenblum 1998). 
 
The first phase of the action plan to achieve this objective, which began in 1994, was to 
“establish knowledge”  (Change the Way 1996).  The plan was initiated by training staff 
in sustainability and TNS.   Specifically, Scandic simplified and adapted TNS and then 
communicated the results to all employees.  In addition, an environmental policy was 
established and disseminated.  Each hotel appointed an environmental coordinator to 
stimulate environmental thinking and to promote communication between hotels 
(Rosenblum 1998).  Moreover, an assessment of environmental impacts (based on two 
hotels) was conducted by TNS network “engineers for the environment” so that progress 
measurement and opportunities for improvement could be easily conveyed (Figure 4.2) 
(Change the Way 1996).  
 
The second phase of the action plan, which began in 1995 and is continuing today, has 
been focused on concrete changes in practices along with continued training (Ivarsson 
1997; Change the Way 1996).  For example, Scandic switched to fewer and more 
concentrated cleaning chemicals to reduce packaging and waste (an annual savings of 
more than 25% of the cleaning chemicals budget has resulted).  Scandic installed a 
dosage system for dish washing chemicals that reduces usage by 14%.  Vegetable-based 
                                                           
9 According to Anderson, oil truly costs between $100 and $200 per barrel (Off the Record 1996). 
10 1993 losses were estimated to exceed $14 million (Ivarsson 1997) 
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soap and shampoo, accessed from dispenser bottles (as opposed to individually wrapped 
bars), has reduced waste and increased biodegradability.  Water conservation at Scandic 
has reduced water usage by 20%.  A “recyclable hotel room” has been designed that 
reduces consumption of non-renewable resources by using sustainably harvested wood, 
among other products.  The rooms consist of 97% recyclable material.  Although these 
initiatives focus mainly on waste reduction, they represent first steps in a coordinated 
effort toward sustainable operation.   
 
Scandic recognized that measuring success and establishing feedback mechanisms are 
key to implementation success.  Three indicators measure progress (Rosenblum 1998).  
First, an Environmental Barometer, which “records accomplishments against objectives,” 
is submitted quarterly by each hotel.  Second, Scandic has produced a quarterly 
Environmental Index that measures performance of nine areas and six activities, on a 
scale of 1 to 12 (Ivarsson 1998).  The resultant values are used to compare environmental 
performance among hotels.  Finally, Scandic has developed an internal benchmarking 
system that measures eighteen important ratios including financial indicators, customer 
satisfaction and employee satisfaction.  The results of this benchmarking are posted 
publicly to encourage information sharing and “self-education throughout the company: 
(Rosenblum 1998). 
 
Fiscally, Scandic has made an turn-around since 1993, in part due to improved public 
relations associated with an “environmental image.”11  Ivarsson (1997) wrote, “Scandic’s 
environmental initiatives, because they have been among the first, have helped our hotels 
become focal points in their communities.  This, along with the sorts of joint activities 
that I have described, has led to increased business volume from local communities and 
organizations.”   Environmentally, Scandic has made tremendous strides becoming not 
only a leader in the industry, but also a catalyst for changes in suppliers.  The success of 
this program, according to Ivarsson (1997), has been based on the “strong support and 
commitment from management.”  Initial, visible activities demonstrating tangible 
benefits along with overwhelming approval by stakeholders, including employees, were 
also major contributors to success (Change the Way 1996).  Moreover, a process of 
continual improvement, as illustrated by the current Resource Hunt effort (the goal is to 
be “the world’s most efficient hotel company”), has been integral to the long-term 
success of the program (Rosenblum 1998).   

                                                           
11 “In 1996, the company had revenues of nearly $450 million and profits of $12 million” (Ivarsson 1997). 
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4.2 Campus Environmental Management 
 
Campuses across the country have begun to implement environmental initiatives.  The 
spark for these initiatives has often been students or faculty with the support of the 
administration.  Usually an environmental audit generates recommendations, and then 
changes are integrated into the management of the campus.  This subsection presents four 
examples of campus environmental management initiatives.  The focus is on the relevant 
operational or philosophical changes.  The cost and time for implementation in Housing 
of many of these environmental management initiatives are assessed in Table 4.1 
 
4.2.1 Assessing Michigan State University’s Environmental Footprint 
 
In September 1998, the Academic Council at Michigan State University (MSU) 
established the University Committee for a Sustainable Campus (UCSC) (Assessing our 
Environmental Footprint 1999).  UCSC is unique because it combines student, staff and 
faculty from various disciplines and interests (Johnson 1999).  For example, the leader of 
the committee is a librarian and representatives come from physical plant, dining 
services, the student body and staff.  UCSC created the following mission statement 
(Ecofoot Webpage 1999):  
 

In keeping with MSU’s role as a land grant university, the mission of the 
University Committee for a Sustainable Campus is to foster a collaborative 
learning culture that will lead the Michigan State University community to a 
heightened awareness of its environmental impact; to conserve natural resources 
for future generations; and to establish MSU as a working model for creating a 
sustainable community.  We envision a sustainable community as one that 
provides for the social and economic needs of all its members for many 
generations to come, without compromising the health of our biosphere. 

 
To accomplish this mission, UCSC set the following six goals (Assessing our 
Environmental Footprint 1999): 
1) Education: To heighten the environmental awareness of the campus community 
2) Support: To build commitment throughout the campus to meet the mission of 

UCSC 
3) Outreach: To transfer knowledge of sustainability gained from MSU experiences 

beyond campus 
4) Research: To increase research on our campus environmental impact and support 

environmentally focused research by the campus community 
5) Assessment: To coordinate an environmental assessment of the MSU campus 
6) Policy: To recommend adoption of policies which support the practice of 

environmental stewardship. 
Once these goals were established, UCSC generated specific recommendations to meet 
these goals, often with specific timelines.  For example, under “Education,” UCSC set a 
goal of participating in Freshman Orientation by fall 1999 (Ecofoot Website 1999).  
Within this goal-oriented framework, UCSC divided into sub-committees (based on 
expertise and interest) working on solid waste, energy and water issues (Johnson 1999). 
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The most significant early achievement of UCSC was the creation of a seminar series to 
answer the question: “How does a university of 40,000-plus individuals affect the 
environment (Ecofoot Website 1999)?”  This twelve week seminar (which took place in 
Spring 1999) combined nationally known speakers with campus experts and resulted in a 
concrete action plan for addressing environmental issues in energy, solid waste 
management and water.  The general structure was that the national expert would speak 
first, followed the next week by MSU staff, faculty or students (to provide campus status 
on the issue), and concluded with a collaborative effort by seminar participants to plan to 
measure impacts and improve environmental performance on campus.  Students were 
given extra credit in several courses to encourage participation in the seminar (Johnson 
1999).  While the results of this seminar are not yet clear, the effort was well received by 
most members of the MSU community.  However, this effort can be viewed as mainly 
pollution prevention as opposed to management for sustainability, despite the stated 
goals.  In any case, the UCSC is attempting to make this seminar an annual occurrence. 
 
Other early accomplishments of the UCSC include: development of materials to 
introduce environmental issues at Freshman Orientation, coordination of Earth Week 
events, development of a list of environmental and sustainability-related courses at MSU, 
and creation of a Website (www.ecofoot.msu.edu) (Ecofoot Website 1999).   The key to 
current and future success, according to UCSC committee member David Johnson 
(1999), is the involvement of multiple stakeholders in a collaborative and open setting. 
 
4.2.2 Greening the Green Wave: Tulane University 
 
The idea of an environmental audit at Tulane University grew out of an Environmental 
Sociology class in the spring of 1997 (Green Scorecard for the Green Wave 1997).  The 
students and faculty members decided to pursue a unique methodology for auditing by 
grading every area of environmental importance within the university (on an A to F 
scale).  The information was received through interviews, documents, surveys and 
observations, according to the general principles outlined in Campus Ecology (Smith 
1993).  In this manner, a score for each area as well as a composite environmental 
G.P.A., was obtained.12  Using this system, scores could be compared and areas could be 
prioritized.  For example, “Lighting” received an A- due to energy conservation measures 
such as lighting retrofits and the installation of motion detectors.  Procurement of 
Cleaning Chemicals and Pesticides received an F because environmental safety was not 
considered in procurement decisions. 
 
Spurred by the results of the audit, Aaron Allen (1999) developed a blueprint for 
institutional environmental change.  The first and most emphatic recommendation is to 
establish an administrative position as Director of the Office of Environmental Affairs. 
This new office would oversee environmental operational and educational issues.  The 
second recommendation is to create and disseminate a Presidential statement regarding 
the university’s environmental policy.   A third recommendation is to link operational and 
educational missions within Tulane’s campus.  
 
                                                           
12 The composite G.P.A. turned out to be 1.9 on a 4.0 scale (approximately a C average). 
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4.2.3 Brown is Green13 
 
The Brown is Green initiative (at Brown University in Providence, Rhode Island) was 
started by the President of the University in January 1991.  The most important 
operations initiatives and principles include: 
• Investing “in any measure to conserve resources that has a rate of return on the 

investment that beats the current borrowing rate” 
• Using life-cycle cost as a criteria for building, renovation and purchasing 
• Favoring recyclable or non-disposable material in purchasing decisions 
• Creating accountability for resource usage on an individual and/or departmental 

basis, including rewarding resource-efficient behavior. 
These principles have been applied, often with guidance from the full-time 
“environmental coordinator,” through numerous student, staff and faculty projects.  The 
scope and number of Brown is Green projects are extraordinary (Brown-is-Green 
Website 1998).  Energy initiatives include lighting efficiency upgrades, motor 
replacements, increased metering and updates to the heating and cooling system.  Water 
conservation measures have included low-flow toilets and showerheads, process cooling 
and water audits.  Green purchasing initiatives have included increased use of recycled 
paper, sale of energy-efficient desk and stock lamps, and purchasing of Energy Star 
computers.  Overall, this program has shown how administrative-led initiatives, with 
adequate staff and interest levels, can have a significant effect on environmental 
parameters across the campus. 
 
4.2.4 Sustainability at the University of Texas-Houston Health Sciences Center14 
 
The University of Texas-Houston Health Sciences Center (UT-Houston) can serve as the 
sustainability model for the Michigan’s Housing Department.  At UT-Houston, 
sustainability initiatives evolved from a vision of the Vice President of Support Services, 
Brian Yeoman.  Yeoman is helping the university make impressive strides toward 
achieving a sustainably operating campus by using his leverage as head purchasing agent 
and by hiring a sustainability officer.  TNS was chosen as UT-Houston’s framework, and 
many of their staff members have been and are being trained on sustainability and TNS. 
 
UT-Houston began by recognizing that their organization is contributing to 
environmental problems.  “We are aware of the irony that human beings continue to 
destroy the natural environment which we depend on for our own existence,” wrote 
Sustainability Officer George Bandy II (1998).  Goals were then set to decrease 
environmental degradation.  “The University of Texas-Houston is trying to lead in the 
quest toward a more sustainable organization by creating a campus that is more prepared 
to meet the needs of future generations by educating, facilitating, partnering and 
promoting sustainable practices,” wrote Bandy (1998).  Specific goals include integrating 
sustainability into education, facilities management, customer service and contracting 
(Figure 4.3) (Sustainability 1998). 
                                                           
13 All information comes from Corless and Ward (1992) 
14 Unless otherwise noted, all information comes George Bandy II’s “Sustainability Booklet” (1998), as 
amended and expanded upon through personal communication with the author. 
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The progress that UT-Houston is making toward achieving a sustainable university is 
remarkable.  The following list represents only a sampling of current initiatives: 
• Education: UT-Houston is educating the school and the community about TNS 

and sustainability by providing training sessions.  In addition, they produced a 
“sustainability booklet” about their efforts.  

• Sustainability Million Dollar Challenge: UT-Houston’s Support Services 
allocated $1,000,000 for green remodeling projects initiated by departments.  
These funds are used to pay for additional costs (relative to standard procedures) 
of environmentally friendly projects or up to 50% of installation costs if the 
results are deemed by Support Services to be moving toward sustainability. 

• Photovoltaics: UT-Houston installed a 20kW photovoltaic system to provide 
daytime lighting to a parking garage.  It is the largest installation in the gulf coast 
area and received national media attention.15  A second renewable energy project 
is being planned. 

• Purchasing: UT-Houston is using reclaimed wood flooring instead of virgin 
timber for some floor applications.  UT-Houston no longer owns carpeting but 
instead contracts flooring needs from two vendors whom “will dispose of the 
carpet in a sustainable method.”  UT-Houston “discovered, installed and provided 
an alternative acoustic ceiling tile which is composed of all natural perlite with no 
man-made materials.”  This eliminated the use of potentially harmful glues and 
binding agents. 

• Contracting: Preference was given to a contractor that provides integrated pest 
management and uses little or no pesticides.  Another contractor utilized 
composting waste as fertilizer and native plants for landscaping.  “The university 
has committed itself to educating contractors and suppliers on the concepts of 
sustainability and, where necessary require improvements in their practices to 
make them consistent with the environmentally sound management of the 
university,” wrote the UT-Houston Sustainability Dream Team (Bandy II 1998). 

• Re-Use: UT-Houston Remodeling Services is joining in the sustainability effort 
by re-using deconstruct and salvage, including wire, aluminum and drywall. 

• Waste Minimization: By forming partnerships and analyzing all protocols 
according to hazardous waste generation potential, UT-Houston is reducing large 
volumes of hazardous waste.  They are currently conducting an audit of office 
waste to determine the best way to reduce the waste stream. 

• Energy Management: UT-Houston has implemented lighting ballast retrofits, 
occupancy sensors/controls, an emergency light replacement program (to 
maximize efficiency) and is a participant in the EPA “Green Lights” program.  
Electricity consumption decreased by approximately 25% from 1995-1997. 

• Trees Program: Tree plantings have been initiated on campus and in the 
community to improve outdoor air quality and absorb CO

2
 (Sustainability 1998). 

• Alternative fuel vehicles: “Most departments” at UT-Houston are now using 
alternative fuel vehicles (Sustainability 1998). 

 

                                                           
15 The total budget for the project was “nearly $250,000” (Bandy II 1998) 
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4.3 Procurement 
 
Since the material flow of any organization is dictated by procurement, universities and 
other entities often promote sustainability by altering procurement strategies.  Purchasing 
power, especially by large institutions, can be used for more innovative, meaningful and 
creative goals than simply getting a good price.  The following four examples illustrate 
successful environmental procurement strategies.  Common threads in the examples 
include the use of full-cost accounting16 and life-cycle assessment17 as procurement tools 
as well as the willingness to pay more for environmental qualities in products.  Table 4.2 
assesses these examples in terms of cost and time for implementation in Housing. 
 
4.3.1 Environmental Contract Management at Rutgers University18 
 
Rutgers University is on the cutting edge of environmental procurement.  They serve as 
the model for universities to follow to integrate environmental issues into procurement 
procedures (Profile about Rutgers University 1998).  Rutgers’ goal is to use procurement 
as a “value implementation tool.”  Their program, environmental contract management 
(ECM), was described as follows: 

Since 1990, it has been the intent of our ECM program to empower our 
purchasing professionals and the RU Community to become 
environmental leaders by utilizing an environmental management, life-
cycle analysis, full cost accounting, total cost of ownership, best-
value/best practice process of delivering environmental education through 
performance via the purchasing contract.  This approach has required each 
purchasing professional and RU Community member to become 
“environmental gatekeepers” for their community and they will, in-turn, 
serve as future environmental educator/models for the nation and the 
world (through hands-on training, and technology transfer mechanisms).   

So far, the ECM program has engaged all sectors of this community and 
empowered business leaders, government officials and educators who 
have not had the opportunity to organize and become leaders in the 
environmental preservation movement.  We also feel that the transfer of 
effective and positive, multi-disciplinary environmental education through 
the power of the purchasing contract, will be relevant, critical, and provide 
immediate results for all of our national and international partners.   

In 1992, Rutgers hired Kevin Lyons to coordinate its ECM program (Profile about 
                                                           
16 The term “full-cost accounting,” which will be used throughout this report, denotes the inclusion of all 
environmental costs into an accounting framework, including “hidden environmental costs” (such as 
atmospheric emissions) as well as the “elimination of inappropriate subsidies” (such as fixed, low water 
prices) (Tietenberg 1996). Full-costs are often far higher than prices paid for goods or services. 
17 The term “life-cycle assessment,” which will be used throughout this report, is defined as follows 
(Curran 1993): “a holistic approach that analyzes that entire system around a particular product.  It 
encompasses extracting and processing of raw materials; manufacturing; transportation and distribution; 
use, reuse and maintenance; and recycling and waste management.  It also factors in the upstream and 
downstream effects of product use.” 
18 All information for the section, unless otherwise noted, was received via detailed personal e-mails from 
Kevin Lyons (1998) to Mike Shriberg.  



 

    

45

Rutgers University 1998).  Lyons began by establishing environmental procurement 
policies and communicating with procurement staff about pertinent environmental issues.  
He established the following goals: 
• To demonstrate practical applications and innovative technologies that reflect the 

principle that appropriate technology should mimic natural processes 
• To serve as an example to identify strategies to reduce obstacles and strengthen 

enhancing factors for large-scale application of “real-life” programs and 
technology worldwide 

• To further the goal of environmental literacy by integrating organizational 
policies and practices with sustainable technology by linking the organization’s 
practices to established worldwide curriculum, research, operations and 
partnerships.  This will be done by on-site visitations, workshops, lectures, 
conferences, distant learning technology, and continuing education programs, etc. 

One key to accomplishing these ambitious goals was to involve all stakeholders including 
faculty, staff and students.  Lyons initiated the “Corporate Environmental Contract 
Management Mentor/Peer Matching Student Internships Program” which invites 
corporate leaders to sponsor a student in an environmental procurement project by 
providing funding, advising and “real-world” applications.  Lyons also offers ECM 
internships for students to help with projects while earning academic credit.  Moreover, 
the ECM program actively educates vendors and the community about environmental 
procurement (Recycling Information 1998).  Finally, Rutgers aggregates universities and 
other entities to increase market power, achieve environmental goals and lower prices. 
 
While these programs are significant, the real key to environmental procurement is 
vendor involvement.  Lyons sent out Requests for Information (RFI) to all vendors to 
Rutgers University (Figure 4.4 presents a sample RFI).  Important parameters in the RFI 
include requiring vendors to present an environmental commitment/mission statement 
and encouraging vendors to disclose environmental initiatives.  By incorporating the 
resultant information along with environmentally sensitive specifications into Request 
For Proposals, the ECM program has been able to improve environmental performance 
throughout the university (Recycling Information 1998).  “To me, an environmentally 
sensitive contract should place an obligation, through the competitive bidding process, 
for environmental preservation and sustainability with the contractor,” wrote Lyons 
(Profile about Rutgers University 1998).  For example, a public awareness clause for 
environmental sensitivity has been incorporated into all construction debris, garbage, 
recycling, sewage and hazardous waste contracts.  Figure 4.5 lists other major benefits of 
the ECM program.   
 
Rutgers’ ECM program is successful because of its pervasiveness and institutionalization 
as well as willingness to pay price premiums for environmental value.  Training and 
development made environmental considerations an integral part of every purchasing 
decision.  Life-cycle assessment and full-cost accounting provided the tools to assess 
product claims.  A combination of strong leadership and the desire to construct 
environmental superior contracts also appear integral to the success of the ECM program. 
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Figure 4.4: Example of Vendor Letter Regarding Environmental Contract Management 
(Lyons 1998) 
 
THE STATE UNIVERSITY OF NEW JERSEY RUTGERS UNIVERSITY 
PROCUREMENT AND CONTRACTING - 409 N. 4th Street - CAMDEN, NJ 08102 
Dear Valued Vendor, 
  
Rutgers-The State University of New Jersey has mandated and encouraged a high level of 
environmental awareness to all its Faculty, Students and Staff since 1987.  We would like 
the vendors who do business with the University to contribute to these standards also.  
You may already be contributing to these efforts; by way of environmental education, 
environmentally sensitive packaging, establishing return packaging programs, or utilizing 
recycled content materials or parts in your products or in the services you provide 
(including the re/de/manufactured process for various equipment and/or providing 
recycling services for multiple commodities).   To this end, we encourage and request all 
initiatives your firm has to share with Rutgers University in regards to environmental 
preservation and sustainability; i.e. something we could be doing in addition to our 
established environmental preservation programs.   
 
Please write to me and let me know how your firm has or will benefit the University's 
policy and goal to reduce landfill waste/incineration, hazardous waste and/or increase 
recycling standards and technology (if you are a current contracted vendor) or how your 
firm could benefit or enhance the University's policies and goals (if you became a 
contracted vendor).  This information will be shared with the RU Faculty, Staff and 
Students and other colleagues.  In addition, we would like to maintain an Environmental 
Commitment/Mission Statement for your firm, in our Purchasing Files.  If you already 
have this type of document in your company file, please send me a copy, if you do not, 
we would like you to develop one for Rutgers.  Please contact me if you need assistance 
in the development of this document; I can provide sample environmental statements for 
your review and consideration.  Many of our contracted firms have great environmental 
documents on the web! 
 
Lastly, any firms who would like to participate in and receive more information on the 
University's "Corporate Environmental Mentor/Peer Matching Program" should contact 
Kevin Lyons, University Procurement and Contracting - Institutional Ecology Division at 
609-225-6140; 609-225-6109 fax or lyons@ascam.rutgers.edu. (this program is open to 
contracted and non-contracted vendors) 
 
We look forward to your participation in the University's Environmental Programs and 
your valuable information! 
 
You may forward your environmental information to: Rutgers University, Attn:  Kevin 
Lyons, Procurement and Contracting; Institutional Ecology Division, 409 N. 4th St.,  
Camden, NJ 08102, 609- 225-6140; 609-225-6109 fax.
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Figure 4.5: Benefits/Highlights of the Environmental Contract Management Program at 
Rutgers University (Lyons 1998). 
 
• Strict adherence to the state regulations and university policy and procedures. 
• Create and implement environmentally sensitive programs and competitive 

contracts which will be departmentally user-friendly and cost effective.  
• Seek and implement opportunities to exceed all existing national and international 

environmental and recycling goals.  
• Reduce the overall volume and cost of waste management and high quality 

recycled content products.  
• Stimulate and implement multi-disciplinary environmental research and 

technology using all Rutgers University faculty and students from all academic 
areas.  

• Implement local/state economic development programs as a result of 
environmentally sensitive technology transfer programs.  

• Utilize all of these programs (bullets 1-6, and 8) to reach the goal of “Rutgers 
Investing In Itself for a University-wide Environmentally Self-Sufficient and 
Sustainable System.” 

• Assist all local communities, school systems (K-12), universities/colleges,  
governmental agencies and political subdivisions in the development of their 
environmental and recycling programs. 
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4.3.2 State University of New York at Buffalo: Environmentally Sound Products 
Procurement Policy19 

 
“Endeavoring to correct a variety of University practices that currently have a negative 
impact of the environment,” the State University of New York at Buffalo appointed an 
environmental task force (in 1992) to provide recommendations to the president.  From 
this task force, a strong environmental procurement policy was enacted in 1993 (Figure 
4.6).  One strength of this policy comes from the statement that “primary consideration” 
is given to environmental concerns.  Other strengths include the recognition of issues 
relating to durability, toxicity, corporate record of accomplishment, shipping, geographic 
area of production, recyclability and recycled-content, and energy efficiency.  Although 
results are not available, the policy, which was enacted in 1993, provides a 
comprehensive framework upon which to base environmental procurement decisions. 
_______________________________________________________________________ 

 
                                                           
19 All information for this section comes from the “UB Green” Website page entitled “Environmental Task 
Force Policies” (1993). 
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4.3.3 The City of Santa Monica’s Environmental Purchasing Program20 
 
Santa Monica, California is at the forefront of green purchasing initiatives as part of a 
citywide “Sustainable City Program.”  Santa Monica focuses on three key areas of 
purchasing: cleaning/custodial products, fleet maintenance and recycled products. The 
environmental purchasing policy, which was implemented using existing procedures and 
thus not increasing purchasing staff workload, emphasizes environment and human 
health, performance, and cost using a hierarchical ranking criteria system.  Products must 
pass a screen in each of three categories to be considered for usage.  If a product passes 
all three screens, the product is chosen based on the “lowest and most responsible” bid as 
opposed to simply based on cost.  These criteria are available to all purchasers. 
 
Santa Monica has replaced cleaning products in 15 of its 17 categories to reflect emphasis 
on less toxic or nontoxic alternatives.  Evaluation criteria include toxicity (acute and 
chronic), biodegradability, flammability, VOC levels, skin irritation potential, and 
presence of petroleum, hydrocarbons, and artificial dyes or fragrances (City of Santa 
Monica 1998).  This program eliminates 3,200 pounds (annually) of hazardous materials, 
saves 5% (annually) on custodial products spending, and increases the “morale of 
custodians who recognize the city’s concern for their health and working conditions and 
who appreciate the opportunity to participate in making decisions about their work.”   
 
Santa Monica saves up to 35% on motor oil by using re-refined oil on its 585 vehicle 
fleet.  More than 300 vehicles are currently using retread tires and all vehicles use 
propylene-glycol antifreeze.  In addition, Santa Monica’s Fleet Maintenance Division 
purchases less toxic water-based brake cleaners and part washers for all its vehicles.  In 
terms of recycled products, Santa Monica has standardized the purchase of recycled 
office paper, refuse carts, paint, laser printer cartridges, trash can liners and aggregate for 
street resurfacing. 
 
According to Santa Monica officials, “These environmental products and services 
perform as well or better than their traditional counterparts and, in some cases, also save 
the city money.”  Santa Monica provides the following ten chief reasons for its success in 
environmental purchasing: 
1)   Having support from the top 
2)   Including the end-users in the decision-making process 
3)   Conducting up-front research 
4)   Adopting a customized approach to purchasing 
5)   Creating partnerships between environmental and purchasing staff 
6)   Implementing pilot programs 
7)   Providing hands-on training by experts 
8)   Holding face-to-face meetings with vendors 
9)   Maintaining flexibility 
10)   Evaluating the program and planning next steps. 
 
                                                           
20 Unless otherwise noted, all information for this section comes from United States Environmental 
Protection Agency’s “The City of Santa Monica’s Environmental Purchasing: A Case Study” (1998). 
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The final area that Santa Monica excels in is providing information about its 
environmental purchasing program.  Through the Environmental Protection Agency, the 
city of Santa Monica provides case studies and bid specifications to the public. 
 
4.3.4 Executive Order 13101: Greening the Government through Waste Prevention, 

Recycling and Federal Acquisition21 
 
In 1993, President Clinton signed Executive Order 12873 to codify the federal 
government’s environmental procurement initiative.  The President’s intention was to 
prime the market for environmental products, but the goals of the order proved difficult 
to carry out.  Therefore, President Clinton released Executive Order 13101 on September 
14, 1998 to revise and improve 12873.  This order specifies the federal government’s 
process for environmental procurement and identifies areas for improvement.  
 
The first thing that the order establishes is the hierarchy of pollution prevention first and 
environmentally safe disposal last.  The next significant proclamation is to define 
environmentally preferable as “products or services that have a lesser or reduced effect 
on human health and the environment when compared with competing products or 
services that serve the same purpose.  This comparison may consider raw materials 
acquisition, production, manufacturing, packaging, distribution, reuse, operation, 
maintenance, or disposal of the product or service.”  This sets up a life-cycle assessment 
as a measure of environmental performance and as a means to assess vendors.   
 
The institutional framework set up by 13101 consists of a Steering Committee chaired by 
the Council on Environmental Quality as well as a Federal “Environmental Executive” 
who coordinates the activities of agency environmental executives through a task force.22  
These executives and the task force are responsible for developing a strategic plan to 
outline environmental procurement initiatives, including designing programs, assessment, 
reporting, outreach and technology tracking.  In designing procurement decision-making 
criteria, the executives and task force are advised to consider the following factors:  
• Elimination of virgin material requirements 
• Use of biobased products  
• Use of recovered materials  
• Reuse of product  
• Life cycle cost  
• Recyclability 
• Use of environmentally preferable products  
• Waste prevention (including toxicity reduction or elimination)  
• Ultimate disposal. 
 
The order also discusses specifications for items containing recovered materials, 
environmentally preferable products (including biobased items), recycled-content of 
                                                           
21 Information for this section comes the EPA Website’s page entitled “Executive Order 12873: Federal 
Acquisition, Recycling, and Waste Prevention” (1993) and directly from Executive Order 13101, available 
at http://www.ofee.gov/eo3101/13101.htm (1998). 
22Every agency is required to appoint an environmental executive. 
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paper, paper brightness specifications, and oil and retread tires.  Moreover, the order 
requires agencies to set goals for affirmative environmental procurement for 2000, 2005 
and 2010.  Departments are allowed to retain any funds saved by recycling, waste 
prevention or recovery of materials.  Finally, Executive Order 13101 provides incentives 
for environmental procurement by establishing rewards for the “best, most innovative 
program implementing the objectives of this order” both between and within agencies.  
Overall, Executive Order 13101 attacks environmental procurement at a systemic level.   
 
4.4 Energy and Water Management 
 
Initiatives related to energy and water management are so numerous at campuses and 
other institutions that it would be impossible to recount fully the specific “best practices” 
in this report.  Moreover, the cost savings achieved with these programs have been well 
documented.  Therefore, this subsection highlights techniques, approaches, and specific 
measures that various entities have used that are applicable to Housing.  While the focus 
is on renovation practices, the first part of this section discusses the possibilities for green 
building design.  Implementing energy and water efficiency in the design stage of 
projects often leads to shorter payback periods and higher internal rates of return on 
investments.  However, in the long-term, efficiency measures are only part of energy and 
water management for sustainability since efficiency does not imply elimination of fossil 
fuel usage, toxic compounds and other environmentally destructive materials.  While 
efficiency measures often save money in the long-term, a transition to sustainable energy 
and water management is likely to be costly under current pricing systems.  Table 4.3 
summarizes the cost and time that it would take to implement the leading edge energy 
and water management (as well as waste reduction) strategies. 
 
4.4.1 The Rocky Mountain Institute’s Headquarters23 
 
Built in 1982, the Rocky Mountain Institute’s Headquarters in Western Colorado remains 
one of the most efficient buildings ever built.  99% of its heat is provided by passive solar 
energy, although it is in a region with low temperatures and variable cloudiness.24  In fact, 
the building supports a tropical garden although the electric bill (before the rebate from 
the utility for excess solar energy production) is approximately $5 per month. 
 
One key to this energy efficiency is the provision of efficient heating and cooling by 
“superwindows” which separate visible from infrared radiation.  These windows are 
individually designed for each building and are ideally suited to allow passive solar 
heating and cooling.  While these windows are cost-efficient for renovation only in 
certain scenarios, they are very effective for new construction.  At the Rocky Mountain 
Institute Headquarters, these windows combine with foam insulation to provide heat 
trapping for heating in the winter and heat reflection in the summer.  Eliminating the need 
for the furnace and ductwork paid for their cost.  Moreover, the on-going savings were 
used to save half the water usage and 90% of the electricity of a typical building with the 
                                                           
23 All information for this section, unless otherwise noted, comes from Ernst Von Weizsacker et al. 1997. 
24 The other 1% is provided by two small wood stoves which are used occasionally for “backup” or 
aesthetics.   
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same specifications.  Daylight provides 95% of the requisite light while super-efficient 
lights, combined with sensors that dim according to the presence of daylight, provide the 
remaining 5%.  Combined with other energy savings techniques, the additional cost per 
square foot of the building was $1.50.  However, the efficiency techniques paid for 
themselves in 10 months and paid for the entire building in 40 years.  Guided by the 
effectiveness of the Rocky Mountain Institute, new buildings have recently been designed 
to be energy and water efficient, including the Environmental Studies Center at Oberlin 
University currently under construction (“Ecological Building Design” 1998). 
 
4.4.2 Sydney’s Olympic Green Hotel25 
 
Scheduled to open in late 1999, Sydney’s Olympic Green Hotel is designed to highlight 
the latest in sustainable design for the 2000 summer Olympics.  The hotel will emit no 
carbon dioxide while relying on solar collectors for 60% of its hot water needs and using 
only commercial renewable energy suppliers for additional energy needs.  Other design 
initiatives include focusing on natural ventilation, installing windows that automatically 
shut down the air conditioning when opened, and using construction materials “with the 
lowest environmental impact.”  Once operational, the hotel expects to cut energy 
consumption by 40%, water consumption by 50% and waste generation by 50% (as 
compared to standard hotels) through strict monitoring and management.  On the social 
side, the hotel will donate one Australian dollar to the WorldWide Fund for Nature for 
every occupied room night to fund wetland conservation measures.  Moreover, the 
Olympic Green Hotel will be “one of the most egalitarian hotels...enabling people on 
vastly different budges to enjoy proximity to the Olympic site.” 
 
4.4.3 State University of New York at Buffalo: Energy Savings Program26 
 
Perhaps the ideal campus energy management plan in terms of efficiency is in place at 
the State University of New York at Buffalo.  The “Conserve UB” program implemented 
“more than 300 energy-related retrofit programs, including installing efficient lights and 
motors, weatherizing buildings and modifying heating, ventilating and air conditioning 
systems.  It also focused on modifying human behavior by communicating, in a variety of 
creative ways, the importance of energy efficiency to the campus community.”  For 
example, Buffalo found that it could reduce corridor lighting by 50% and “still provide 
sufficient illumination” (“University of Pennsylvania Environmental Audit”).   In 
addition, Buffalo partnered with CES/Way International, an energy service company, to 
use rebates and incentives27 during a comprehensive $17 million retrofit.  The measures 
reduced electricity bills by $3 million dollars per year (in addition to the $6 million of 
savings from the “Conserve UB” program).  Therefore, the total payback was only 3.76 
years.  Overall, the “Conserve UB” program has been very effective in making campus 
energy usage more efficient, but has not begun to transition away from dependence on 

                                                           
25All information for this section comes the feature article for the February 1999 update on 
www.sustainablebusiness.com (Sustainable Business 1999). 
26 All information provided by Eagan and Keniry (1998) unless otherwise noted. 
27 Utility rebates and incentives provided 25% of the funding (University of Pennsylvania Environmental 
Audit). 
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non-renewable and environmentally damaging energy sources. 
 
The key to this program is strong leadership in fulfilling moral and fiscal obligations 
through energy efficiency.  Students, faculty and staff are educated on the importance of 
and potential for efficiency.  Moreover, recognition has been given to Buffalo via the 
1997 Energy Project of the Year award from the Association of Energy Engineers.  
 
4.4.4 Water Efficiency at California State University-Northridge and Brown University 
 
Spurred initially by the drought of 1977, California State University-Northridge has 
achieved a 24% reduction in water usage since 1986 (Smith 1993).   Current measures 
include “retrofitting all showers, flush valves, and faucets on campus with water-saving 
devices, reducing and changing irrigation schedules, posting water-conservation stickers 
in all restrooms and kitchenettes, eliminating washing of university vehicles, and 
distributing educational materials (Smith 1993).”  In attempting to move from efficiency 
to sustainability, measures currently being evaluated include “using reclaimed water for 
landscaping efforts and replacing of obsolete and malfunctioning systems (University of 
Pennsylvania Environmental Audit).”   
 
At Brown University in 1991 and 1992, a retrofit of low-flow showerheads was 
completed in all dormitories.  The retrofit saved approximately 5.6 million gallons per 
year (University of Pennsylvania Environmental Audit).28  Moreover, 1.5 gallon per flush 
toilets and flush valves have been installed in all dormitories (University of Pennsylvania 
Environmental Audit).  The impetus behind these changes was a comprehensive water 
audit that assessed meter quantity, accuracy and location.  The audit revealed that Brown 
could save approximately 120 million gallons of water (an annual savings of $300,000 
per year) by expanding upon water management programs (Profile About Brown 
University).  Therefore, Brown developed new construction/renovation guidelines and 
suggestions for new facilities operations and management procedures to save water 
(Recommendations from CEPCO).  The suggestions included developing an awareness 
campaign about water use, pursuing the latest water conservation techniques, and 
implementing a reporting system for water waste. 
 
4.5 Dining Services 
 
Examples of practices that move campus dining services toward sustainability are 
difficult to find.  It is unclear whether this difficulty stems from the absence of publicity, 
lack of initiatives by dining facilities or impediments to defining the meaning of 
sustainable dining services.  In any case, in this subsection five examples of 
environmentally responsible dining initiatives and an example of a planning effort that is 
striving to set the course for future dining initiatives are described.  Table 4.4 assesses 
these initiatives in terms of implementation time and cost for Housing. 
 
Bates College, in Lewiston, Maine, runs one of the most comprehensive, successful and 
                                                           
28 The showerheads reduced flow from 3.5 gallons per minute to approximately 2 gallons per minute 
(Profile About Brown University). 
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well-publicized efforts at sustainable dining services management.  The program started 
with composting and diverting food scraps to local pig farmers and has expanded to 
include water reuse, local and organic food purchases and choosing “environmentally 
conscious suppliers (Pomerleau 1999).”  The dining halls use disposable dishes or 
silverware only when something goes wrong with equipment or labor.  Bulk purchasing 
is explicitly preferred to save packaging.  For example, Bates only buys yogurt from 
Stonyfield Farms because of Stonyfield’s use of recyclable bulk packaging.  Moreover, 
dining services donates extra food to a local soup kitchen (Renew America 1999).  In 
addition to communal and environmental benefits from the effort, dining services at 
Bates has cut waste by 95%, thus reducing landfill tipping fees by $2,500 to $3000 
annually.  Water usage was cut from 25,000 to 15,000 gallons per day through food 
collection systems (Pomerleau 1999).  Finally, Bates received an Environmental 
Leadership Award from the National Awards Council for Environmental Sustainability.  
This award provides Bates College with $2500 along with national prestige and 
recognition (Renew America 1999).  These efforts represent a successful combination of 
efficiency with movement toward social and environmental sustainability, although they 
might be hard to replicate at a large university. 
 
The University of Wisconsin-Madison was one of the first campuses to launch a mug 
campaign in an effort to reduce waste and save money.  To start this efficiency measure, 
72,000 twelve-ounce insulated plastic mugs were sold on campus from 1989-1997 for 
$2.00 each (Eagan and Keniry 1998).  Students are encouraged to use these mug on 
campus through educational initiatives and a discount for using the school mugs or any 
mugs of comparable size.  The school has saved money from reduced purchasing of 
disposable cups and reduced landfill and maintenance costs, as well as making a profit 
from each mug sold.29  The total annual savings is $11,400, although these savings do not 
continue indefinitely as, eventually, losses related to discounted sale of beverages begin 
to catch up with the savings (Eagan and Keniry 1998).    
 
Brown University, as part of the Brown is Green initiative described in section 4.2.3, 
reuses food waste from dining facilities by collecting it in 55 gallon drums and having 
local pig farmers haul it away daily (Profile About Brown University).  Grease and waste 
trimmings are also stored in these drums and are taken away to produce livestock feed 
and soap.  In this manner, waste can be almost completely eliminated.  Future goals for 
dining services include waste reduction by working with suppliers to evaluate packaging 
requirements and by participating in programs to feed the needy in the area 
(Recommendations from CEPCO). 
 
Students, faculty and staff at Hendrix College, in Conway, Arkansas, wanted to 
encourage sustainable agricultural practices through dining services (Smith 1993).  
Therefore, in 1986 a comprehensive review of campus food resources, called the “Local 
Foods Project,” was undertaken.  The results showed that nearly 95% of the food served 
on campus came from out-of-state.  For example, the vegetable and fruits served in 

                                                           
29 The actual savings is 2.4 cents per paper cup, 4.5 cents per foam cup.  The actual profit from mugs sales 
is $.95 per mug.  Data on landfill and maintenance savings is not available and was not calculated into 
annual savings (Eagan and Keniry 1998). 
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Hendix College dining halls came from California, over 2,000 miles away (Valen 1992).  
This stimulated an effort to increase the use of local and organic food since these sources 
reduced fossil fuel usage while boosting local economies.  By 1992, a 25% increase in 
the serving of Arkansas-produced food was achieved (ibid).  This effort was continuing 
as of 1993 (Smith 1993). 

Building off Hendrix College’s momentum, students, faculty and staff at two colleges in 
Southern Minnesota began “The Campus and the Biosphere Initiative at Carleton and 
Saint Olaf Colleges” in 1989 (Bakko and Woodwell 1992).  The first step, a 
comprehensive audit of campus buying practices at the two colleges, was difficult 
because food purchasers typically had no idea of the origin of the food.  However, the 
initiative determined that 81% of food purchased was from out-of-state, even though 
Minnesota has a large agricultural industry.  Next, the students led an effort to identify 
local farmers particularly those involved in “sustainable agriculture,”30 and obtain prices 
for their products.  In addition, the students conducted a life-cycle assessment of the 
environmental costs and benefits of importing fresh products year-round versus using 
Minnesota products, which had to be frozen, canned or refrigerated for use between 
November and May.  Once the local and sustainable buying plan was justified on a 
philosophical level and the costs were determined, the initiative found funding by 
assessing and implementing energy saving measures in two campus buildings.  The 
savings from reduced energy costs were used to begin purchasing local and “sustainably” 
produced food in 1991.  This entire effort was innovative in terms of not only its 
approach to campus food procurement, but also through the direct and integrated 
involvement of students, faculty and staff. 
 
In its “Sustainability Strategy: Phase I” (1997), the University of New Hampshire 
outlined a three-part vision for dining services and other campus food-service 
establishments:  
1) Generate smaller amounts of solid and organic waste  
2) Purchase and serve locally grown foods and choose organic alternatives when 

cost effective 
3) Educate customers about the environmental impact of food waste and other solid 

waste 
4) This vision was translated into one-year, two-year and three-year programs that 

include initiatives such as eliminating styrofoam cups, creating incentives and 
educational programs for using mugs, and decreasing the use of disposable 
diningware by 100% “under normal conditions.” 

 
4.6 Green Renovation 
 
One of the most cost-efficient ways to incorporate environmental parameters into 
decisions regarding operations is to consider the environmental implications of 
renovations.  Commonly referred to as “green renovation,” many campuses and other 

                                                           
30According to Bakko and Woodwell (1992), sustainable agriculture was defined for the purposes of this 
project as “agriculture that uses few or no chemicals and little nonrenewable energy, and that is part of a 
distribution system characterized by less intensive processing.” 



 

    

56

entities are using redesign as a stimulus and vehicle for environmental improvement.  
This subsection begins with a framework for green renovation by outlining the model for 
green redesign proposed by the “Greening of the Campus Initiative.”   Then, a case study 
of the University of Michigan’s School of Natural Resources and Environment’s “Green 
Dana” renovation project is presented.  Table 4.5 summarizes the cost and time 
requirements for implementing these leading edge green renovation practices in Housing. 
 
4.6.1 A Model for “Green Redesign”31 
 
The current boom in environmentally conscious products, goods, services and practices 
often leads to confusion or over-stimulation on the part of architects and interior 
designers attempting to manage projects in an environmentally sound manner.   To aid in 
setting environmental goals and objectives for campus renovation projects, the Hanover 
Principles (developed by architect William McDouough) (Wagner 1993) are summarized 
by Elizabeth A. Coles into the following nine points: 
1) Insist on the rights of humanity and nature to coexist in a healthy, supportive, 

diverse and sustainable condition 
2) Recognize interdependence of global resources and their utilization 
3) Respect relationships between spirit and nature 
4) Accept responsibility for the consequences of design decisions upon human well 

being, the viability of natural systems and their right to coexist 
5) Create safe objects of long term value 
6) Eliminate the concept of waste 
7) Rely on natural energy flows 
8) Understand the limitations of design 
9) Seek constant improvement by the sharing of knowledge. 
 
Coles (1997) proposes combining these nine general principles with five guidelines 
drawn from Ziehe (1994).  Although relatively vague, the following principles can help 
guide green renovation: 
1) Use wall, floor and ceiling materials that allow air diffusion 
2) Allow for natural regulation of indoor air humidity by the use of hygroscopic 

building materials 
3) Use building materials that emit little or no radioactivity 
4) Neither construction nor the production of building materials should contribute to 

environmental problems and high energy costs 
5) Building production materials should not contribute to the over-exploitation of 

limited raw materials. 
 
While the literature on green design is “somewhat limited,” a number of independent 
guides and publications can be used in conjunction with the above principles and 
guidelines to implement successful green renovation projects.  For example, the 
American Institute of Architects produces an annual “Environmental Resources Guide” 
while non-profit organizations such as Green Seal assess different products for 
                                                           
31 All information in this section, unless otherwise noted, came from Elizabeth A. Coles “Green Redesign: 
A Model for Utilization of Green Interior Products in Campus Facilities” (1997). 
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environmental consciousness.  In addition, industry advocacy groups, such as the Carpet 
and Rug Institute, have established green guidelines and standards.  With a green 
renovation framework, guidelines and product suggestions, project management for the 
environment becomes a simpler task. 
 
4.6.2 The University of Michigan: The Greening-of-Dana Renovation Project32 
 
The Samuel Task Dana building, which houses the University of Michigan’s School of 
Natural Resources and Environment, is becoming a model for green renovation.  One of 
the objectives of the “Greening-of-Dana” project, which coincides with a large-scale 
building renovation, is to produce a building where “principles of environmental 
responsibility are not only taught, but upheld and demonstrated to the community.”   To 
accomplish this goal, the Dana renovation has attempted to: 
• Increase energy conservation and efficiency 
• Increase daylight use 
• Use renewable energies (photovoltaics, solar hot water) 
• Include operation costs in selecting mechanical equipment 
• Increase material efficiency and recycled-content/recyclability of building 

materials 
• Use life-cycle-based evaluation of environmental impacts 
• Increase water conservation 
• Maximize reuse and recycling of components and materials from demolished 

building parts 
• Recycle inorganic and organic recyclables 
• Improve indoor air quality. 
 
In terms of implementation, the “Greening-of-Dana” project solicited input from 
students, faculty, staff and contractors to generate 56 strategies for environmental 
improvement.  These suggestions were evaluated and discussed with the relevant entities 
to determine feasibility.  The results are not yet clear since this project is currently 
ongoing.  Nevertheless, significant accomplishments have occurred to date, including: 
• Wood beams and rafters from the old roof have been salvaged and all new wood 

will come from “certified” suppliers. 
• Multiple worm composting (vermiculture) bins. 
• Concrete and metal scrap has been recycled and paving bricks have been 

salvaged. 
• Ceiling tiles with 69% recycled-content have been specified for the new infill. 
• Occupancy and daylight-level sensors, as well as energy efficient bulbs, have 

been specified for lighting in the infill. 
• A water-based paint stripper will be used instead of a more harmful stripper. 
• The contractor has been required to pay its own energy consumption for the 

project, thus decreasing incentives for inefficient use. 
 
                                                           
32 All information for this section came from the “Greening-of-Dana” Webpage (1998) and via personal 
contact with Peter Reppe, the student coordinator of the project. 
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• The new elevator will be traction-operated rather than hydraulic operated, thus 
decreasing energy consumption. 

• Flooring options have been chosen based on environmental performance as well 
as cost. 
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Section 5: Governing Ideas for Sustainability 
 

“We believe that we have the responsibility and ability to take the lead as 
stewards of the Earth in moving toward a sustainable and restorative society 
that respects health, wholeness, balance and diversity.”  
-- Excerpt from proposed University Housing Sustainability Mission and Goals 
Statement  

 
This section marks the beginning of the transition in this report from setting the 
theoretical framework and providing background information to providing specific 
recommendations for movement toward a sustainable Housing organization.  The goals 
of this section and the proceeding two are: 
• To provide potential frameworks for organizational philosophy and goal 

alignment with sustainability (Section 5) 
• To establish a general environmental inventory of water, energy and material 

usage from Housing’s operations (Section 6) 
• To suggest avenues for environmental operational improvement in terms of 

physical processes (Section 6) 
• To provide recommendations for environmental management improvement 

(Section 7). 
These sections are inputs into the collaborative decision-making process for Housing.  
The suggestions and recommendations contained should serve as a basis for discussion 
and action by decision-makers within Housing.  Due to the expansive and complex nature 
of sustainability and the broad responsibilities of Housing, the assessment is conducted at 
a high-level, with details to be filled in by the appropriate stakeholders. 
 
This section begins by proposing a freestanding sustainability policy33 for adoption by 
Housing.  This policy can serve as the first draft for Housing’s Departmental 
Management Team if Housing management decides to enact a sustainability policy.  The 
second subsection suggests revisions in Housing’s organizational mission statements to 
conform to the goals of sustainability.  The final subsection suggests mission statement 
changes in the functional units of Housing using Facilities as an example. 
 
5.1 Sustainability Policy for Housing 
 
The first step toward sustainable management in many organizations is the development 
of a philosophical framework and general goals (as described in Section 3).  The 
guidelines established by the Canadian National Roundtable on Environment and 
Economy, in their book entitled “A Practical Guide to Environmental Management on 
Canadian Campuses (1995),” read as follows: “Draft the mission statement (sometimes 
called a vision or philosophy statement).  Keep it to a simple statement initially to

                                                           
33 The connotation of the word “policy” or “policies” in this report should be conceived in its most broad 
sense, including, for example, mission statements, goal-setting, action plans and statements of policy.  
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improve the likelihood of consensus.  Send it out for comment and endorsement.”  Many 
universities across the world have taken these initial steps and drafted an environmental 
or sustainability statement.34  From these examples, the guidelines proposed by the 
Hotels’ Environmental Charter (International Hotels Environment Initiative 1996), the 
theoretical framework outlined in Section 2 of this report and the leading edge practices 
outlined in Section 4 of this report, the following sustainability mission and goals 
statement for University Housing is proposed: 
 
University Housing Sustainability Mission and Goals Statement (Proposed) 

 
We, the University of Michigan Housing Division, recognize that we play a role in 
environmental degradation and society’s current unsustainable trajectory.  We also 
recognize that future generations of people and biota have a right to at least the same 
advantages currently enjoyed.  We believe that we have the responsibility and ability to 
take the lead as stewards of the Earth in moving toward a sustainable and restorative 
society that respects health, wholeness, balance and diversity.  Furthermore, we realize 
that benefits exist for organizations willing to take on the challenge of sustainable 
operations.  Therefore, we resolve to: 
 
+ Encourage sustainable and restorative practices through education and engagement 

with all stakeholders, including staff, the University community, suppliers and 
contractors. 

+ Assess and eliminate the long-term environmental impacts of all our decisions in all 
functional units through tools such as life-cycle assessment and full-cost accounting. 

+ Reduce our use of water, energy and materials to the maximum feasible extent while 
 incorporating technologies and practices consistent with a sustainable and restorative 
 organization, such as the use of solar energy or life-cycle assessment. 
+ Eliminate pollution and use of toxins or other chemicals that damage ecosystems to 

the  maximum feasible extent with the eventual goal of zero discharge and use. 
+ Provide staff with the training and resources necessary to meet sustainability 

objectives. 
+

 
Openly communicate and monitor our progress toward sustainable operations. 

 
This proposed mission and goals statement encompasses many of the sustainability ideals 
outlined throughout this report.  The opening statement represents a realization of 
environmental impacts of operations on current and future generations.  It also explicitly 
recognizes the commitment to make positive changes.  Moreover, the opening statement 
advocates the holistic and diverse approach necessary to facilitate sustainable 
organizational operations.  Finally, the statement recognizes that there are possible 
benefits for organizational alignment with sustainability (as addressed in Section 2.2). 
 
The goals are a first step in outlining a program to reach the sustainability vision of the 
organization.  While these goals are general, they are designed to lead to concrete and 
                                                           
34 The examples from which information has been drawn include George Washington University, Oxford 
Brooks University, Northland College, Tufts University, University of British Columbia, University of 
Edinburgh and University of Toronto (International Institute for Sustainable Development 1999). 
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measurable objectives in the future.  Moreover, these goals are far-reaching and address 
the interrelationships between University Housing and many entities.  Openness, 
communication, engagement, learning and sharing are encouraged along with more 
operational goals related to resource usage reduction, technological and methodological 
improvement, and ecosystem preservation.  Differential interpretation of the goals is 
accounted for through flexible ideas such as “maximum feasible” standards.  Overall, the 
proposed statement and goals could serve as the framework for sustainable management 
within University Housing by setting the philosophical and directional basis. 
 
5.2 Alignment of University Housing’s Mission and Values Statement with 
 Sustainability 
 
If adopted, the University Housing Sustainability Mission and Goals Statement would 
need to be reinforced by University Housing’s Mission and Values Statement.  As 
discussed in Section 3.1, the current mission and values statement represents a good start 
in providing a philosophical link to sustainability efforts, but is not explicit enough to 
truly guide a sustainability program.  However, as written in a collaborative effort at 
Pennsylvania State University called the “Indicators Report” (1998), Housing “could 
demonstrate a fundamental commitment to sustainability by making several small, but 
significant, changes to its mission (and values) statement.”  The proposed changes at 
Pennsylvania State University are shown in Figure 5.1 (Pennsylvania State University 
1998). 
________________________________________________________________________ 
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The proposed changes or additions to University Housing’s Mission and Values 
Statement are represented in bold and capital letters in the box below.  Again, the 
proposed changes can serve as a discussion starting point for the Departmental 
Management Team: 
 

University Housing Mission and Values Statement  
(with proposed changes in bold and in capital letters) 

 
Mission Statement 
The mission of University Housing is to create and sustain diverse learning-centered 
residential communities that further the goals of the University.  Through partnerships 
with others, we provide quality programs, services and facilities for those we serve in a 
caring, responsible and cost effective manner. 
 
Housing Values Statement 
We are a community that respects and celebrates the contribution, dignity and intrinsic 
value of each member.  OUR COMMUNITY INCLUDES ALL BEINGS 
AFFECTED BY OUR ACTIONS.  We serve one another and society by striving to live 
by and uphold the following values: 
 
+ Stewardship.  Responsibly and creatively using social AND ENVIRONMENTAL 
 resources.  Pursuing continuous improvement.  Striving for excellence.  Practicing 
 intergenerational, INTERSOCIETAL AND INTERSPECIES equity. 
+ Ethics.  Balancing the legitimate needs of those affected by our actions.  Abiding by 

the  highest professional standards of honesty and integrity.  Working in good faith. 
+ Team work. Using participatory approaches in our community.  Involving those who 
 have to do something in order for us to achieve a goal, along with those who will be 
 affected.  Creating common understanding and commitment when problem-solving. 
+ Communication.  Being open, honest and authentic.  Promoting mutual 

understanding.  Seeking and utilizing constructive feedback. 
+ Service.  Cultivating the spirit of service among all community members.  Being 
 unselfish.  Demonstrating a concern for the welfare of others AND THE 
 ENVIRONMENT. 
+ Human Development.  Providing personal and professional growth opportunities for 

all community members.  Creating and sustaining a learning organization and 
community.  Promoting intellectual growth and academic achievement. 

The reason for the proposed changes in the first paragraph of the Housing Values 
Statement is to broaden the sphere of concern affected by Housing’s actions.  The idea of 
sustainability necessitates accountability for actions that affect all species in the natural 
world.  The first step toward this accountability is to express responsibility for all 
consequences of actions. 
 
The changes proposed under “Stewardship” reflect an effort to recognize that resources 
are derived from the natural world as well as from society.  By inserting “and 
environmental” (resources), Housing would affirm a commitment to minimizing resource 
usage.  By inserting “and interspecies” (equity), Housing would explicitly recognize 
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obligations to current and future biota.  The original statement adequately addresses one 
of the main tenets of sustainability, ensuring intergenerational equity, but does not 
suggest responsibility outside to the natural world.35  The proposed change under 
“service” again represents the idea of including non-human entities as stakeholders in 
Housing’s operations. 
 
5.3 Alignment of Departmental Mission Statements with Sustainability 
 
Although aligning Housing’s department-wide governing ideas with sustainability is 
important the task is not complete until all functional units within Housing follow suit.  
Since Facilities is a Housing unit with significant environmental impacts, this department 
can set an example by providing leadership in moving toward sustainable management.  
Therefore, this subsection will focus on Facilities’ Mission Statement with the goal of 
providing an example for all units.  As with University Housing, the current Facilities’ 
Mission Statement pertains directly to sustainability (see Section 3.2) but could be 
strengthened with several revisions.  To make the Facilities’ Mission Statement more 
inline with the proposed Sustainability Mission and Goals Statement, the following 
changes (in bold and capital letters) are recommended.  These proposed changes could 
serve as the basis for discussion in a meeting of the governing body of facilities, the 
Facilities Council: 

The University of Michigan Housing Facilities Department Mission 
Statement 

(with proposed changes in bold and in capital letters) 
 
Our mission is to provide a building and service environment conducive to comfortable 
living and learning, while meeting (delete OUR OWN) basic needs for well-being and 
growth.  We are responsible for the maintenance, operation and renewal of Housing’s 
physical plant and assets, including the buildings, furnishings, and utility systems.  We 
work as clericals, custodians, designers, maintenance mechanics, managers, movers, 
skilled trades, and other types of professionals. 
 
Commitment 
To work together in accordance with these goals, values and belief statements in good 
faith. 
 
Goals 
 
+  To provide quality services with a consistently high level of concern for the needs of   

others. 
+  To maintain and renew the University’s building inventory and assets. 
+  To use resources efficiently (doing the most with the least) and effectively (doing the 

right thing) IN MOVING TOWARD MANAGEMENT FOR 

                                                           
35 “Practicing intergenerational equity” (without the proposed changes) could be interpreted to include 
responsibility to ecosystems under the assumption that future humans have a right to enjoy the same 
quantity and quality of biota as present humans.  However, this interpretation is probably stretching the 
intended meaning. 
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SUSTAINABILITY. 
+  To create an environment that promotes the well-being and growth of all 

organizational members AS WELL AS OTHER STAKEHOLDERS. 
+  To operate in accordance with University policies and procedures. 
 
Values and Belief Statements 
 
The Building Environment... 
A clean, (delete AND) well-maintained, AND ENVIRONMENTALLY SOUND 
building (delete ENVIRONMENT) is a positive contribution to the educational process 
and quality of life 
 
Service... 
Service has two components: performance of the task and the tone of human interaction. 
 
Change... 
Individuals and organizations need to be willing and able to adapt and change. 
 
Connectedness... 
Ways of living and working that foster connectedness and cooperation work better than 
those that foster separateness and division. 
 
EQUALITY (delete THE PERSON)... 
A basic challenge we face is how to live and work in ways that equally afford every 
dignity and well-being TO ALL STAKEHOLDERS. 
 
Balance... 
Ethical living and working requires that we balance the legitimate needs of all those 
affected by our actions. 
 
The deletion of “our own” in the first paragraph again represents a move to broaden the 
conceptual framework for accountability.  The original Mission Statement limits 
responsibility and effects of action to students and staff involved in building operations.36  
The addition of “in moving toward sustainable management” in the third goal reflects the 
notion that sustainability necessitates going beyond the resource efficiency and pollution 
prevention paradigm.  As stressed in this report, efficient and effective use of resources is 
only a first step in moving toward sustainability.   
 
The inclusion of “as well as other stakeholders” in the fourth goal reiterates the 
commitment of responsibility beyond direct users of Housing’s buildings.  The addition 
of “and environmentally sound” under “The Building Environment” establishes the fact 
that buildings need to be managed in an environmentally conscious manner.  
Environmental quality in terms of, for example, indoor air quality, noise and visual 

                                                           
36Again, this assertion depends on the interpretation of the original statement “our own.”  It is assumed that 
the creators of the original statement were not including human entities outside the buildings or non-human 
entities in their conception of “our own.” 
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presence, are implicitly recognized as important with the proposed additional wording. 
 
The change of “The Person” to “Equality” as the title of the second to last paragraph 
again reflects the broadening of responsibility inherent in moving toward sustainability.  
By limiting the affording of “dignity and well-being” to people, many of the entities 
which Facilities’ operations affect are excluded.  Although explicitly listing non-humans 
to which accountability is due is pushing the boundaries and risking acceptance by the 
Facilities community, giving equal consideration to all “stakeholders” allows individuals 
to make their own inclusion decisions. 
 
Taken together, the suggestions for University Housing and all functional unit’s 
philosophical and organizational alignment with sustainability contained in this section 
could provide a starting point for a sustainability program.  Since managers in the 
organization have now been introduced to sustainability through a training session (See 
Appendix A), the discussion of the proposed sustainability mission and goals statement 
as well as the changes to mission statements can serve as an application of the concept.  
Whether or not the above proposals are accepted, rejected or revised, they should 
stimulate thinking about the concept of accountability as well as stakeholder inclusion 
and obligations in relation to sustainable operation of University Housing. 
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Section 6: Sustainable Operations 
 

“Faithful information about a company’s ecological performance is the most 
important pre-requisite for green management.” 
-- Ernst von Weiszsacker, Amory Lovins and Hunter Lovins, “Factor Four” 

 
The five goals of this section are to: 
1) Assess the physical operations of University Housing in terms of environmental 

impact 
2) Present current environmental initiatives 
3) Provide a sustainability vision for each operational area 
4) Make recommendations for movement toward sustainable operations   
5) Provide suggested indicators of success or failure.   
This section applies the principles outlined in the proposed Sustainability Mission and Goals 
Statement (Section 5) at the operational level.  The level of assessment and 
recommendations is broad since each aspect of Housing’s operations is extremely complex.  
To fit these operational processes into the framework of sustainability is a difficult process, 
fraught with ambiguities and tradeoffs.  Moreover, data on many operational parameters are 
difficult to collect due to lack of record keeping, decentralization of authority and the large 
numbers of people and actions involved.37  Therefore, where possible, data was collected for 
the entire Housing Division.   
Where this was impossible, Housing Facilities staff decided to choose one residence hall for 
data collection and extrapolate the information to all of Housing.  The residence hall 
selected was West Quadrangle because of its willing staff, moderate size and central campus 
location.  West Quad houses approximately 900 of Housing’s 9,400 residents 
(approximately 9.6%) and entails 137,300 square feet of Housing’s 2,700,000 square 
footage (approximately 5%) (University Housing 1996).38  It has a moderately sized dining 
hall (serving approximately 2000 meals per day) as well as approximately 20 staff and 
student group offices.  West Quad functions like a typical residence hall although there is no 
standard for residence hall operations (Scott 1999).  
 
Using West Quad as an example, this section systematically assesses energy and water 
usage, materials purchasing and usage, waste generation, Dining Services, and pest/grounds 
management within University Housing.  Each subsection first presents the environmental 
status and initiatives in order to provide a baseline for measuring performance.  As Ernst 
von Weiszsacker, Amory Lovins and Hunter Lovins (1998) wrote, “Faithful information 
about a company’s ecological performance is the most important pre-requisite for green 
management.”39  The subsections continue by providing a vision for sustainable operations 

                                                           
37 Solutions to this data gathering problem will be presented in Section 7.1. 
38 Note that these statistics do not include Family Housing. In fact, the analysis in this section is not geared 
toward Family Housing unless otherwise noted. 
39 Again, Section 7.1 will present ecological performance measurement suggestions for Housing. 
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as well as recommendations for implementing this vision, and conclude by proposing 
indicators for measuring progress toward sustainability.  The ultimate goal is to provide a 
basis for effective action in Phase II Housing efforts.  Table 6.1 summarizes the West Quad 
operations information on a total and per capita or square foot basis. Table 6.2 summarizes 
the Housing operations information in the same manner.  Table 6.3 summarizes the 
recommendations for each issue area.  Table 6.4 lists the sustainability indicators for each 
issue area.  Table 6.5 assesses the recommendations by assigning a priority based on a 
tiering system of importance, cost and time.  Each recommendation is assigned an 
independent value for importance, cost and time (on a scale from 1 to 3).  These values are 
then weighted according to implementation significance (with importance receiving the 
highest weight and time receiving the lowest weight), aggregated and scored to form a 
priority ranking of high, medium or low. 
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Table 6.1: West Quad Environmental Resource Operations Audit 
Operational Parameter West Quad Annual Total Per Square Foot or Capita*
Energy and Water
Electicity (Fiscal Year 1997-98) 1,703,680 kwh 12.4 kwh/square foot
Steam (Fiscal Year 1997-98) 13,342,240 lbs 97.2 lbs/square foot
Gas (Fiscal Year 1997-98) 6,907 Ccft .0503 Ccft/square foot
Water & Sewer (Fiscal Year 1997-98) 14,153 cft .103 cft/square foot
Purchasing/Design#
Toilet Paper 1,099,200 feet 1221 feet/person
Paper Towels 60,000 towels 67 towels/person
Cleaner (Comet) 116 gallons .0000845 gallons/square foot
Cleaner (Germ Deoderizer) 108 gallons .0000787 gallons/square foot
Cleaner (Floor) 55 gallons .0000400 gallons/square foot
Ammonia Cleaner  15 gallons .0000109 gallons/square foot
Cleaner (windows)  11 gallons .00000801 gallons/square foot
Cleaner (Toilet Bowl) 648 pounds .00472 pounds/square foot
Cleaner (Spic and Span) 69 pounds .0000503 pounds/square foot
Oil Soap (Murphy's) 146 pounds .00106 pounds/square foot
Soap Refills 127 gallons .141 gallons/person
Bleach (liquid) 44 gallons .0000320 gallons/square foot
Bleach (solid) 450 pounds .00328 pounds/square foot
Deoderant 290 pounds .00211  pounds/square foot
Gum Remover 9 pounds .00000655 pounds/square foot
Sealer (Floor) 110 gallons .0000801 pounds/square foot
Stripper (Floor) 50 gallons .0000364 gallons/square foot
Trash Bags 255,600 bags** 1.86 bags/square foot**
Latex Gloves 364 pairs .00265 pairs/square foot
Mops and Mop Heads 187 mops and mop heads .00136 mops and mop heads/square foot
Cotton Terry Rags (Recycled) 100 pounds .0000729 pounds/square foot
Wastebaskets 141 wastebaskets 1.63 wastebaskets/person
Matresses (based on annual estimate) 120 mattresses .133 mattresses/person
Paint (based on annual estimate) 300 gallons .00218 gallons/square foot  
* Based on West Quad’s 137,300 square feet or 900 residents, respectively 
** This figure aggregates trash bags of all sizes and approximates a case size of 300.  Actual case sizes vary depending on bag size. 
# Unless otherwise noted, all data is from West Quad’s purchasing records from June 16, 1998 through June 16, 1999. 
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Table 6.1: West Quad Environmental Resource Operations Audit (continued) 
Operational Parameter West Quad Annual Total Per Square Foot or Capita*
Waste
Solid, non-recyled waste 5,383 compacted yd3 5.98 compacted yd3/person
Recycled Paper 420 compacted yd3 .467 compacted yd3/person
Recycled Containers 32 compacted yd3 .0356 compacted yd3/person
Dining Services#
Food and paper products purchased 1,183,500 pounds 1,315 pounds/person
Food and paper waste 514,798 pounds 572 pounds/person
Pest/Grounds Management~
De-icing compound 800 pounds .00583 pounds/square foot
Turfgrass Fertilizer 200 pounds .00146 pounds/square foot
Ornamental Plant Fertilizer 160 pounds .0017 pounds/square foot
Herbicide 2 gallons .0000145 pounds/square foot
Insect Growth Regulators 29 applications .0322 applications/person
Bait 79 ounces .000575 ounces/square foot  
* Based on West Quad’s 137,300 square feet or 900 residents, respectively 
# Data extrapolated from West Quad Dining Hall’s purchasing records from March 1999 (Kluck 1999). 
~ Data extrapolated from West Quad’s annual estimates (Hodgson 1999; Jenkins 1999). 
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Table 6.2: Housing Environmental Resource Operations Audit 
Operational Parameter Housing Annual Total Per Square Foot or Capita*
Energy and Water
Electicity (Fiscal Year 1997-98) 18,326,817 kwh 6.79 kwh/square foot
Steam (Fiscal Year 1997-98) 110,566,649 lbs. 41 lbs/square foot
Gas (Fiscal Year 1997-98) 790,059 Ccft. .293 Ccft/square foot
Water & Sewer (Fiscal Year 1997-98) 126,202 cft. .0467 cft/square foot
Purchasing/Design#
Toilet Paper 11,450,000 feet 1221 feet/person
Paper Towels 625,000 towels 67 towels/person
Cleaner (Comet) 2320 gallons .0000845 gallons/square foot
Cleaner (Germ Deoderizer) 2160 .0000787 gallons/square foot
Cleaner (Floor) 1100 gallons .0000400 gallons/square foot
Ammonia Cleaner  300 gallons .0000109 gallons/square foot
Cleaner (windows)  220 gallons .00000801 gallons/square foot
Cleaner (Toilet Bowl) 12,960 pounds .00472 pounds/square foot
Cleaner (Spic and Span) 1380 pounds .0000503 pounds/square foot
Oil Soap (Murphy's) 2920 pounds .00106 pounds/square foot
Soap Refills 1323 gallons .141 gallons/person
Bleach (liquid) 880 gallons .0000320 gallons/square foot
Bleach (solid) 9000 pounds .00328 pounds/square foot
Deoderant 5800 pounds .00211  pounds/square foot
Gum Remover 94 pounds .00000655 pounds/square foot
Sealer (Floor) 2200 gallons .0000801 pounds/square foot
Stripper (Floor) 1000 gallons .0000364 gallons/square foot
Trash Bags 5,112,000** 1.86 bags/square foot**
Latex Gloves 7280 pairs .00265 pairs/square foot
Mops and Mop Heads 3740 mops and mop heads .00136 mops and mop heads/square foot
Cotton Terry Rags (Recycled) 2,000 pounds .0000729 pounds/square foot
Wastebaskets 1469 wastebaskets 1.63 wastebaskets/person
Matresses (based on annual estimate) 1250 mattresses .133 mattresses/person
Paint (based on annual estimate) 6,000 gallons .00218 gallons/square foot  
# Unless otherwise noted, all data is extrapolated from West Quad’s purchasing records from June 16, 1998 through June 16, 1999. 
* Based on Housing’s 2,700,000 square feet or 9,400 residents, respectively 
** This figure aggregates trash bags of all sizes and approximates a case size of 300.  Actual case sizes vary depending on bag size. 
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Table 6.2: Housing Environmental Resource Operations Audit (continued) 
Operational Parameter Housing Annual Total Per Square Foot or Capita*
Waste
Solid, non-recyled waste 43,171 compacted yd3 4.599 compacted yd3/person
Recycled Paper 3,747 compacted yd3 .399 compacted yd3/person
Recycled Containers 193 compacted yd3 .0312 compacted yd3/person
Waste Diversion Through Special Program 193 tons .0205 tons/person
Dining Services#
Food and paper products purchased 5,370,000 pounds 572 pounds/person
Food and paper waste 2,335,950 pounds 249 pounds/person
Pest/Grounds Management~
De-icing compound 16,000 pounds .00583 pounds/square foot
Turfgrass Fertilizer 4,000 pounds .00146 pounds/square foot
Ornamental Plant Fertilizer 3,200 pounds .0017 pounds/square foot
Herbicide 40 gallons .0000145 pounds/square foot
Insect growth regulators 302  applications .0322 applications/person
Bait 1,580 ounces .000575 ounces/square foot  
* Based on Housing’s 2,700,000 square feet or 9,400 residents, respectively 
# Data extrapolated from West Quad Dining Hall’s purchasing records from March 1999 (Kluck 1999). 
~ Data extrapolated from West Quad’s annual estimates (Hodgson 1999; Jenkins 1999). 
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 Table 6.3: Sustainable Operations Recommendations 
Energy and Water
+ Implement a water and energy plan focusing on conservation (short-term) and renewable/alternative energy and water (long-term)
+ Implement innovative programs such as an individual and community energy and water pricing and incentives program

Purchasing/Design
+ Assign responsibility for environmentally preferable purchasing to a person, group or committee; Tasks include formulating a procurement 
policy, defining "environmentally preferable" and assigning staff roles
+ Enlist vendor support and involvement in environmental procurement
+ Create environmental purchasing pilot programs (ex. cleaning products)
+ Design a sustainability checklist and explore sustainable design initiatives for alignment of building renovation and renewal projects with the 
natural world
Waste
+ Increase educational efforts and create recycling incentives
+ Increase composting and recycling while reducing waste in Dining Services
+ Perform cost-benefit analysis of carpeting recycling
+ Stimulate the market for recycled materials
+ Develop partnerships for material reuse
Dining
+ Expanding existing reduction, reuse and recycling programs in eliminating use of disposables, packaging/wrapping, purchasing, 
post-consumer/pre-consumer food waste, energy, water and dish washing
+ Purchase organic and locally grown foods (through a formal policy and specifications) while increasing vegetarian options
+ Conduct a food-environment education campaign
+ Form an environmental/sustainable dining team
+ Involve students, faculty, staff and vendors in all environmental/sustainability efforts

Pest and Grounds Management
+ Adopt an ethic that values natural biota and processes
+ Set pest thresholds and find maximum biological and minimum chemical (least toxic and least total usage) methods of reaching them
+ Educate staff and students about pest management
+ Plant native species and use "natural" methods of maintenance
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Table 6.4: Sustainability Operations Indicators 
Energy and Water Indicators
1) Total and Per Capita Energy and Water Consumption
2) Energy and Water Conservation Initiatives
3) Percentage Usage of Renewable Energy
4) Method of WasteWater Treatment

Purchasing
1) Percentage of Materials Purchased Meeting Housing's Sustainability Criteria

Waste
1) Total and Per Capita Solid Waste Generation
2) Percentage and Volume of Recycled Materials
3) Percentage of Recycled-Content Materials Purchased Meeting Housing Standards

Dining
1) Total and Per Capita Food Waste (by weight) per Meal Served
2) Total and Per Capita Solid Waste (by weight) per Meal Served
3) Percentage (by weight) of Food Served Produced Organically or Locally
4) Percentage (by weight) of Non-meat Food Served

Pest and Grounds Management
1) Total and Per Square Foot Pesticide and Fertilizer Usage
2) Percentage of Land Area Planted with Native Species
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Table 6.5: Sustainable Operations Recommendations Priority Matrix 

Practice Importance
Tier#

Cost
Tier*

Time 
Tier+

Priority
Ranking~

Assign responsibility for environmentally preferable purchasing to a person, group or committee; Tasks include formulating a 
procurement policy, defining "environmentally preferable" and assigning staff roles (purchasing/design) 1 1 1 High
Form an environmental/sustainable dining team (dining) 1 1 1 High
Involve students, faculty, staff and vendors in all environmental/sustainability efforts (dining) 1 1 1 High
Adopt an ethic that values natural biota and processes (pest and grounds management) 1 1 1 High
Enlist vendor support and involvement in environmental procurement (purchasing/design) 1 1 2 High
Develop partnerships for material reuse (waste) 1 1 2 High
Plant native species and use "natural" methods of maintenance (pest and grounds management) 1 1 2 High
Create environmental purchasing pilot programs (ex. cleaning products) (purchasing/design) 2 1 1 High
Increase educational efforts and create recycling incentives (waste) 2 1 1 High
Implement a water and energy plan focusing on conservation (short-term) and renewable/alternative energy and water 
(long-term) (energy and water) 1 1/3a 1/3a Medium
Increase composting and recycling while reducing waste in Dining Services (waste) 1 2 2 Medium
Expanding existing reduction, reuse and recycling programs in eliminating use of disposables, packaging/wrapping, purchasing, 
post-consumer/pre-consumer food waste, energy, water and dish washing (dining) 1 2 2 Medium
Conduct a food-environment education campaign (dining) 3 1 1 Medium
Educate staff and students about pest management (pest and grounds management) 2 1 2 Medium
Set pest thresholds and find maximum biological and minimum chemical (least toxic and least total usage) methods of reaching 
them (pest and grounds management) 2 2 2 Medium
Stimulate the market for recycled materials (waste) 3 1 2 Low
Design a sustainability checklist and explore sustainable design initiatives for alignment of building renovation and renewal projects
with the natural world (purchasing/design) 2 2 3 Low
Implement innovative programs such as an individual and community energy and water pricing and incentives program (energy 
and water) 2 2 3 Low
Purchase organic and locally grown foods (through a formal policy and specifications) while increasing vegetarian options (dining) 2 3 2 Low
Develop partnerships for material reuse (waste) 3 2 3 Low  
# Tiering system for importance is based on an independent qualitative assessment on a scale from 1 (most important) to 3 (least important) 
* Tiering system for cost is based on an independent qualitative assessment on a scale from 1 (lowest) to 3 (highest) 
+ Tiering system for time is based on an independent scale from 1 (1 year or less) to 2 (1-3 years) to 3 (3 years of more) 
~ Ranking system for priority is a compilation of the three independent indicators, according to a weighted average, using the following formula:  
(2 x Importance) + (1.5 x Cost) + (1 x Time).  The scores were then ranked in terms of priority according to the following scale: High (4.5-6.5), Medium (7.0-
9.0), Low (9.5 – 13.5). 
a The 1 rating is for the short-term conservation initiatives while the 3 rating is for the long-term renewable initiative 
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6.1 Energy and Water 
 
6.1.1 Current Energy and Water Usage, Sources and Efficiency Strategies 
 
In fiscal year 1997-98, West Quad used 1,703,680 kilowatt-hours of electricity (12.4 
kilowatt-hours per square foot), 12,342,240 pounds of steam (97.2 pounds per square 
foot) and 6,907 cubic feet of natural gas (.503 cubic feet/square foot).  These figures 
represent changes from fiscal year 1996-97 of 5.86%, -9.94% and .25% respectively.  
However, these changes are partially attributable to the fact that fiscal year 1997-98 had 
6,344 heating degree-days while fiscal year 1996-97 had 6,946 degree-days.  There were 
no significant changes in occupancy patterns or usage between the two years.  In fiscal 
year 1997-98, Housing (not including Family Housing) used 18,362,687 kilowatt-hours 
of electricity (6.79 kilowatt-hours per square foot), 110,566,649 pounds of steam (41 
pounds per square foot) and 790,059 cubic feet of natural gas (.293 cubic feet per square 
foot), which represented changes from fiscal year 1996-97 of .20%, -4.09% and -5.37% 
respectively.  The longer-term trend in energy usage in Housing shows a 27.66% 
decrease in energy usage from base fiscal year 1973-74 to fiscal year 1997-98.  This 
figure has been adjusted for heating degree-day differences.  During this period, Housing 
(not including Family Housing) has not undertaken any major construction projects and, 
therefore, adjustments have not been made for occupancy and usage pattern changes (The 
University of Michigan Housing Facilities Department 1998). Tables 6.1 and 6.2 
summarize this data. 
 
Housing’s energy comes from two primary sources: Detroit Edison and the central 
campus Power Plant.  Detroit Edison uses a mixture of fossil fuels and nuclear energy, 
while the central campus Power Plant uses natural gas and a small amount of fuel oil.  
Therefore, it is difficult to determine the emissions associated with energy usage.  If, 
however, it is assumed that all energy comes from Detroit Edison’s coal-fired plants, 
Housing’s total emissions from electricity usage is 196,297 pounds of SO2 (18,362,687 
kilowatt-hours X .01069 pounds/kilowatt-hour), 14,515 pounds of NOx (18,362,687 
kilowatt-hours X .00792 pounds/kilowatt-hour), and 36,064,317 pounds of CO2 
(18,362,687 kilowatt-hours X 1.964 pounds/kilowatt-hour), based on emissions 
estimations from Clark (1997).  
 
Section 2.3 of this report described Housing’s current energy usage reduction strategies.     
These strategies include participation in the EPA Green Lights Program (retrofitting if 
pay-back periods are less than five years), improving energy tracking systems, and 
installing higher efficiency roof insulation, steam boilers, furnaces and heating controls.  
There are not currently any efforts underway to use renewable energy. 
 
West Quad used 14,153 cubic feet of water (.103 cubic feet per square foot) (as measured 
by wastewater) in fiscal year 1997-98, which represented a 10.11% decrease from fiscal 
year 1996-97.  The longer-term trends in West Quad’s water usage are more difficult to 
discern, although the general movement is towards less usage.  For example, in fiscal 
year 1977-78 West Quad used 17,857 cubic feet, which is approximately 26% more than 
in fiscal year 1997-98 (University of Michigan Housing Division 1978).  In fiscal year 
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1987-88 West Quad used 20,781 cubic feet of water, which is approximately 47% more 
than in fiscal year 1997-98 (University of Michigan Housing Division 1989).  Housing 
used 126,202 cubic feet of water (.0467 cubic feet per square foot) in fiscal year 1997-98, 
which represented a 6.97% decrease from fiscal year 1996-97.  Longer-term trends in 
Housing’s water usage show a gradual decline.  In fiscal year 1977-78, Housing used 
155,440 cubic feet of water, which is approximately 23% more than in fiscal year 1997-
98 (University of Michigan Housing Division 1978).  In fiscal year 19987-88, Housing 
used 148,106 cubic feet of water, which is approximately 17% more than in fiscal year 
197-98 (University of Michigan Housing Division 1989). Tables 6.1 and 6.2 summarize 
this data. 
 
The water used in Housing comes from the Ann Arbor municipal system, which draws 
from the Huron River as well as groundwater through several large wells near the Ann 
Arbor Airport.  The water is returned to the Huron River after treatment.  Section 3.3 of 
this report explains the water usage reduction strategies currently being implemented by 
Housing (which are installation of low-flow showerheads and faucet aerators).   
 
6.1.2 Sustainable Energy and Water Management Recommendations 
 
According to the Penn State Indicators Report (1998), sustainable energy and water 
systems have the following characteristics: every effort is made to increase efficiency and 
to use resources mindfully (called “conserving”) and care is taken to minimize the 
pollution associated with usage (called “non-polluting”).  A sustainable energy system 
runs, as much as possible, on renewable energy.  A sustainable water management system 
returns the same quantity and quality of water withdrawn into its natural source without 
using environmentally destructive chemicals in the process.  In other words, to manage 
energy and water for sustainability in Housing requires finding opportunities for usage 
reductions that are efficient and effective in the short-term and that rely on renewable and 
sustainable energy and water usage in the long-term.   
 
To begin moving from current initiatives toward this vision of sustainable management, 
the leading edge sustainable practices presented in Section 4 and outlined in Tables 4.2-
4.6 represent a good starting point. Specifically, the following six proven strategies can 
help facilitate an energy and water management program:  
1) Starting an energy education campaign  
2) Conducting a comprehensive water audit  
3) Continuing with light efficiency strategies such as retrofitting  
4) Teaming with an energy service company  
5) Beginning to make a transition to renewable energy sources 
6) Assessing on-site water treatment options. 
 
Energy and water efficiency can often drive other environmental efforts since, according 
to Joseph Romm (1994), “energy (and water) efficiency will save more money more 
quickly than almost any other measure to reduce pollution.”  Therefore, savings from 
energy and water efficiency measures can be used to offset the high costs of other 
practices leading to sustainability.  Since it is beyond the scope of this report to discuss 
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the details of energy and water usage reduction strategies, the most important 
contribution can be made by providing the following basic steps in an energy and water 
efficiency plan (adapted from IHEI 1998): 
1) Carry out a comprehensive energy and water audit. 
2) Compare total and building level usage data with benchmarks. 
3) Prepare a summary of opportunities for improvement, relying in part upon the 

many references on and examples of efficient practices. 
4) Seek the advice of experts for analysis, evaluation and recommendations, 

including energy and water suppliers. 
5) Establish realistic goals and policies for energy and water usage reduction as well 

as a timeline for reliance on renewable energy sources and a sustainable water 
system. 

6) Communicate the goals to all stakeholders in a clear and concise manner using 
current data, costs and trends. 

7) Appoint an energy/water coordinator or team to oversee the effort and establish 
effective communication and participation, particularly by soliciting innovative 
ideas. 

8) Formalize a monitoring, targeting and continuous improvement program that 
includes staff training. 

9) Develop standard operating procedures for energy/water usage reduction and the 
transition to renewable energy sources. 

10) Develop on-site, non-toxic water treatment methods. 
 
Examples of short-term initiatives to implement this plan include the adjustment of 
operational hours of heating systems for time of year, type of use and occupancy patterns 
as well as the retrofitting of glazing to include reflecting and insulating glass.  In 
addition, lighting and water fixtures continue to become more efficient and the current 
retrofit program could be expanded (Public Technology Inc. 1998).  Particularly 
important areas for energy and water efficiency include laundry services and dining halls.  
In the long-term, Housing needs to transition to generation of power from renewable 
technology.  Costs of producing solar energy are decreasing and photovoltaic cells on the 
roofs of sites such as the Northwood Family Housing complex could be feasible in the 
near future.  On the Michigan campus, photovoltaics are already being used in various 
applications, including on the roof of the Art & Architecture Building.  However, solar 
energy is not yet equal in cost to energy purchased from the grid.  In any case, Detroit 
Edison offers a program through which solar energy can be purchased through paying a 
price premium.  These programs are likely to expand in scope and decrease in additional 
cost as renewable technologies further develop.  In addition, wind energy is approaching 
a level of cost-effectiveness in certain parts of the country and may be a promising 
alternative in the future. 
 
An additional potential area for energy savings in Housing is the vehicle fleet.  The 
University of Michigan now uses six electric vehicles (out of its 900 vehicle fleet) for 
daily campus tasks, although none of these vehicles are assigned to Housing (Electric 
Vehicles 1999).   According the Patrick Cunningham (1999), Director of Parking and 
Transportation Services, “All the electric vehicles were more expensive than their 
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gasoline counterparts but the University community has enthusiastically endorsed their 
usage.”  Moreover, the university is “exploring the purchase of as many as 50 ethanol 
vehicles in the next year,” also according to Cunningham (1999).  By using electric and 
other alternative fuel vehicles, Housing could decrease its energy consumption. 
 
Innovative initiations that focus directly on end-users of Housing’s energy and water 
represent another potentially effective method of reducing consumption.  For example, 
residents do not pay marginal costs for energy and water in Residence Halls and thus 
have little incentive to reduce usage.  In a comparative study, it was determined that 
Bursley Hall used 8.3 kilowatt-hours per square foot-year of energy while University 
Towers (a relatively similar building except that residents pay their energy bills directly) 
used only 5.8 kilowatt-hour per square foot-year (Appendix B) (Shriberg 1998).  The 
suspected root cause of this difference is that the contract signed by Housing residents 
does not directly include electricity costs and, therefore, residents consume until 
saturated.  With this insight, Housing can design contracts that are more efficient by 
including energy usage incentives in contracts.  In other words, residents could receive 
money back or pay extra based on their energy (or water) usage at the end of the year.  
While this would require room and floor metering as well as other changes, the potential 
benefits are enormous over the long-term (see Appendix B for a detailed discussion).   
 
Another energy strategy discussed in this study (Shriberg 1998) was the use of full-cost 
pricing in making energy decisions as opposed to the largely private cost charged by 
Detroit Edison.  Housing is currently charged approximately $.08 per kilowatt-hour of 
electricity. This price includes some compensation for land, air and water pollution as 
well as other detrimental effects, but does not include the full-cost of producing energy.  
Ranges for the increase in price necessary to account for these “externalities” range from 
$.004 per kilowatt-hour to $.141 per kilowatt-hour with a mean of approximately $.08 per 
kilowatt-hour (Clark 1997).  Although water pricing was not analyzed for this study, a 
similar situation is likely to exist.  Housing could attempt to internalize these “external” 
costs in its energy and water accounting scheme by using these increased costs as a basis 
for decision-making (again, see Appendix B for a more detailed discussion of this 
possibility).  Electric utilities are already required to base decisions on new production on 
this full-cost accounting framework, which means that expertise has already been 
developed and utilized.  In any case, energy and water management for sustainability 
recommendations are summarized and analyzed in Tables 6.3 and 6.5, respectively. 
 
6.1.3 Energy and Water Resource Indicators 
 
The following four indicators (summarized in Table 6.4) can be used to assess progress 
toward the goal of sustainable energy and water usage in Housing: 
 
1) Total and Per Capita Energy and Water Consumption: These statistics are 

standard in reporting and should serve as a baseline against which to assess 
initiatives. Comparisons to leading edge sustainable buildings with similar size 
and functions could help to set goals for Housing’s facilities.  Movement toward 
sustainable management would require a significant downward trend in this 
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indicator. 
 
2) Energy and Water Conservation Initiatives Investment and Return: Although 

Housing is undertaking some conservation initiatives, there is room for vast 
expansion.  This indicator would measure total investment in energy and water 
conservation as well as the energy or water unit savings per dollar of investment.  
Movement toward sustainable management requires a vast increase in both 
measures. 

 
3) Percentage Usage of Renewable Energy: Currently Housing receives little if 

any of its energy from renewable sources.40  Movement toward sustainable 
management requires an increase in Housing’s renewable energy portfolio, which 
is likely to decrease associated emissions. 

 
4) Method of Wastewater Treatment: Housing currently sends all of its 

wastewater to the Ann Arbor municipal facility for chemical and biological 
treatment.  Although the water released from this system is relatively clean, the 
inputs into the system as well as the energy required can be environmentally 
destructive.  Therefore, a future goal should be to begin treating wastewater on-
site or with systems that are more natural.  For example, Dr. John Todd has 
designed a “living machine” which has been used effectively on industrial sites 
and is planned for use on college campuses to treat wastewater on-site by 
simulating an ecosystem that uptakes the resources in wastewater (Penn State 
Indicators Report 1998).  In addition, campuses have experimented with on-site 
greenhouses and wetlands that dispose of wastewater in a natural way.  
Movement toward sustainable management requires a decrease in water treated by 
municipal treatment plants and an increase in on-site, natural methods.  

 
6.2 Purchasing/Design and Material Usage 
 
6.2.1 Current Purchasing/Design and Material Usage Environmental Strategies 
 
In this subsection, Housing’s material usage is broken down into two categories: day-to-
day/cyclical purchasing and special design projects.  Aggregating material purchases is a 
difficult task in Housing because no central database exists and managers make 
purchasing decisions largely on a building-by-building basis at their discretion.41  
Moreover, there are several mechanisms for acquiring materials and carrying out 
projects.  Therefore, data in this section, while based on West Quad, are subject to wide 
variation and ranges in accuracy. 
 
                                                           
40 Assuming Detroit Edison’s fuel mix has a negligible renewable component. 
41 The fact that managers have wide latitude in purchasing decisions for their buildings can be either a boon 
or a hindrance to management for sustainability.  For example, if a manager is particularly 
environmentally-friendly, then individualized procurement decision-making can be useful in sustainability 
management by removing institutional barriers to alternative purchasing methods.  Alternatively, 
centralized procurement policies and control would be helpful in pushing recalcitrant managers into 
environmentally-sound purchasing.   
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Since purchasing is a relatively complex procedure in Housing, it is useful to provide a 
brief description of the procurement process.  For daily purchases or items purchased at 
regular intervals, Housing staff have two options.  First, staff can purchase through the 
University of Michigan’s M-Stores.  Items in stock at M-Stores include entities that are 
widely used throughout the university.  For example, Housing purchases all of its 
cleaning chemicals through M-Stores.  While M-Stores offers a relatively wide selection 
of products, environmental considerations are not generally considered in the stocking 
process.42  The University of Michigan contracts with certain vendors to carry their 
product lines exclusively, thus limiting access for companies with environmentally 
sensitive brands.   
 
To quantify many of the important day-to-day/cyclical purchases made annually by 
Housing Facilities, West Quad’s receipts for one year, from June 16, 1998 to June 
16,1999, were aggregated and assessed (by the author).  Table 6.1 displays the full results 
of this assessment on a total and per capita or square foot basis.  Examples of findings 
include that West Quad uses 1,099,200 feet of toilet paper annually while Housing uses 
approximately 11,450,000 feet (1,221 feet per person).43  West Quad uses 60,000 paper 
towels a year while Housing uses approximately 625,000 towels (67 towels per person).  
West Quad uses 305 gallons of various cleaners a year while Housing uses approximately 
6,100 gallons.  West Quad uses 648 pounds of toilet bowl cleaners annually while 
Housing uses approximately 12,960 pounds.  West Quad uses 44 gallons of liquid bleach 
and 450 pounds of solid bleach a year while Housing uses approximately 880 gallons and 
9000 pounds respectively.  West Quad purchases 255,600 trash bags annually while 
Housing purchases approximately 5,112,000 bags (1.86 bags per square foot).  West 
Quad uses 364 pairs of latex gloves a year while Housing uses approximately 7,280 pairs.  
Although these numbers do not include comparative statistics nor any information on 
environmental burdens of the products, they do provide a baseline from which facilities 
can work to assess and improve upon its environmental performance by reducing 
resource usage and environmental impact.   
 
Isolated environmental initiatives with M-Stores’ products have already occurred in 
Housing.  For example, residence halls switched from lead-based to water-based paint.  
The water-based paint carried by M-Stores not only reduces environmental burdens but 
also covers a larger area with equal effectiveness for the same amount of money.  The 
decreases in environmental burden from these types of changes can be substantial since 
West Quad uses 300 gallons of paint annually (approximately 6000 gallons annually for 
Housing). However, these efforts at more environmentally friendly purchases have not 
been systematically pursued through M-Stores. 
 
The outlet for day-to-day or cyclical purchasing items not carried by M-Stores is the 
university’s purchasing agent assigned to Housing.  Purchases through the agent follow 

                                                           
42 However, M-Stores does stock some products for environmental reasons including recycled paper, toilet 
paper, bags, mail envelopes, laser toner cartridges, wastebaskets and various other recycled-content items. 
43 All Housing-wide data is extrapolated from the fact that West Quad houses approximately 9.6% of 
Housing’s residents or that West Quad represents approximately 5% of Housing’s total square footage.  For 
specifics see Table 6.2.   
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the standard format of writing bid specifications, sending requests for bidders, and 
selecting the lowest qualifying bid.  The purchasing agent serves as the conduit between 
the vendors and Housing staff, although direct interaction with vendors is also possible.  
For example, Dining Services purchases refrigeration and other specialty supplies 
through the purchasing agent.  The total amount of materials acquired in this manner is 
substantial, but has only been quantified in isolated cases.  For example, West Quad 
purchases approximately 120 mattresses annually while Housing purchases 
approximately 1250 mattresses annually. 
 
Since environmental considerations are not typically in bid specifications, few purchasing 
initiatives specifically related to reducing environmental burdens have occurred through 
M-Stores or Housing’s purchasing agent.  However, the power of these media for 
purchasing is gradually being eroded.  There has been a perceptible movement toward 
end-user discretion and choice in procurement decisions.  Staff have been empowered 
with purchasing cards for relatively small purchases and, generally, with greater freedom 
to directly decide and fulfill their staff and building’s needs.  The environmental 
consequences of this movement have not yet been determined since Housing staff may or 
may not be more environmentally conscious in their purchasing decisions than M-Stores 
or purchasing agents. 
 
Special design projects, as defined for this report, are initiatives that do not occur within a 
typical five-year span.44  Each building annually proposes these projects for funding 
consideration.  For example, as of October 1998, West Quad had 28 projects awaiting 
funding or being undertaken.  These projects ranged from $2,000 for television monitors 
to $100,000 for a “reconversion” of two halls.  As of October 1998, five of these projects 
had received full or partial funding.  Responsibility for the projects can fall to various 
entities including the dining hall and facility managers.  However, Housing’s Design 
Services, as outlined in Section 3, coordinates most of the renovation and renewal 
initiative.  Design Services contracts these projects internally to Housing Trades or the 
university’s Plant Trades, or externally through bidding via the purchasing agent.  When 
outside contractors are used, Housing Design provides suggested bidders to the 
purchasing agent. 
 
Although no effort has been made to quantify resource use for special design projects, 
Housing Design Services is conducting many environmentally related initiatives, as 
shown in Figure 6.1.  Many of these efforts involve substitution of less durable products 
for products with longer lives.  However, systemic environmental specifications for 
materials and vendors is not often factored into special design projects. 
 
Another important aspect of material usage in residence halls comes from the residents 
themselves.  Residents (as discussed in the next subsection) generate much of the waste 
that leaves residence halls, but Housing does not track this source and, consequently, 
there are no measures of procurement or usage. 
 
                                                           
44 All information for this paragraph and the one following it was received through communication with 
Victoria Hueter (1998-1999), Director of Housing Design Services. 
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Figure 6.1: Housing Design Service’s Sustainability Effort to Date (adapted from Hueter 
1998-1999) 
 
Specify longer lasting products/Reduction in materials to waste stream 
• Specify stronger furniture that is repairable in the field 
• Lofting furniture negates students building lofts (i.e. no materials are wasted) 
• Lofting furniture is much longer lasting as students cannot move and store 
• Displaced furniture is sold or donated to non-profits or property disposition 
• Rubber-based floor tile specified in lieu of vinyl because rubber is much longer 

lasting 
• Corian specified in lieu of plastic laminate where costs allow because of Corian’s 

durability 
• Polyester fabric for upholstery is used for student rooms because of its long life 
 
Use of recycled products or lower impact products 
• Use Santanya toilet partitions, made from recycled milk jugs 
• Use non-alkaloid paint (except for stairwells) 
• Hag chair prototype uses recycled bottle caps for some of the parts 
 
Reused Items 
• Reupholster and refinish (as opposed to disposing) furniture where possible 
• Repaint metal furniture (including file cabinets and desks) to prolong life 
• Maintain contact with Property Disposition to search for reuse opportunities 
 
Other 
• Occupancy sensors in bathrooms keep lights off when not in use 
• Participate in Greenlights program 
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6.2.2 Purchasing/Design and Material Usage Recommendations 
 
The goal of sustainable use of materials is to minimize throughput in Housing by 
maximizing the value for each unit purchased.  In other words, movement toward 
sustainability implies extremely efficient utilization of a small number of 
environmentally responsible materials (as defined by their relationship with the natural 
world).  To achieve a sustainable organization according to The Natural Step (TNS), 
Housing would need to purchase (at a maximum) the same amount of materials that can 
be safely assimilated (i.e., biodegraded) into the Earth’s crust.  Alternatively, Housind 
could purchase only materials that can be maintained indefinitely in the economy.  These 
goals are extremely difficult to achieve since it would require very low levels of 
purchasing of highly biodegradable or reusable materials.  Moreover, the data 
requirements to measure the assimilation rates of materials would be enormous.  
However, this long-term vision is the only one fully compatible with sustainability. 
 
To move from current initiatives to achieving this vision, Housing needs to align 
purchasing and design decisions with the sustainability principles and goals outlined in 
Sections 2 and 5.  Therefore, the recommendations in this subsection focus on potential 
holistic, systemic changes in the ways that Housing staff make purchasing and design 
decisions.  This subsection does not make specific product recommendations (since end-
users must make such decisions), but rather outlines a general plan for environmentally 
preferable purchasing and incorporation of sustainability into design and renovation. 
 
The first step in creating an environmentally preferable purchasing (EPP) program is to 
create responsibility and interest.  The formation of a committee or the appointment of a 
point person for EPP as well as the use of student interns have been effective at other 
universities in fulfilling this need.45  All stakeholders, including end-users, must be 
represented directly or indirectly in EPP decision-making.  The first task of this person, 
committee or group could be to create a policy that portrays Housing’s commitment to 
EPP, defines “environmentally preferable,” and assigns staff roles.  In terms of defining 
Housing’s commitment to EPP, the responsible entity should base their definition on 
Housing’s Sustainability Mission and Goals Statement or the sustainability theme in 
Housing’s Mission Statement.  This institutional framework can provide structure and 
legitimacy to an EPP program. 
 
“Environmentally preferable” needs to be defined relatively broadly (in terms of 
sustainability) by Housing for an EPP program to work.  However, this definition must 
not be so broad that it loses meaning.  In any case, reducing environmental burdens 
requires a life-cycle framework for assessing materials.  Current purchasing policies 
focus on initial costs and environmental burdens of a project.  EPP implies expanding 
costs to include life-cycle costs and replacement values as opposed to solely purchase 
costs.  This viewpoint can save money by taking a holistic approach to product value.  In 
addition, focusing on the “upstream” and “downstream” impacts of goods and services 

                                                           
45 Two good examples are Rutgers University (Lyons 1998) and the State University of New York at 
Buffalo (Environmental Task Force Policies 1998).   
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can significantly reduce environmental burdens.  For example, disposal costs and burdens 
are often not factored into purchasing decisions although these costs can be high 
financially and environmentally.  The National Wildlife Federation assesses 
“environmentally preferable” through the following seven characteristics: Performance, 
durability, repairableness, natural resource use and waste reduction, recyclability and 
recycled-content, biodegradability, toxicity and labels/instruction for use.  Many of these 
characteristics are already partially included in Housing’s specifications for products, but 
are not integrated into an EPP framework. 
 
The designers of an EPP program need to communicate with staff about the program and 
their roles.  The most effective way of communicating about EPP is through establishing 
environmental specifications for products.  Ideally, these specifications are both 
preventative (by establishing screens) and proactive (by favoring environmentally 
superior products).  For example, staff are typically required or encouraged to go with the 
lowest cost bid based solely on private cost.  However, an EPP program might require 
staff to go with the “best value” or “lowest responsible bid” based on social cost.  This 
program would allow staff to use their expertise and skill in selecting low cost bids 
through a more expansive framework for calculating price.  In other words, the negative 
environmental effects of producing and disposing of the product would be accounted for 
in selecting winning products or services using full-cost accounting.  However, Housing 
would have to be willing to pay significantly higher private costs to receive product with 
lower social costs.46  For example, 100% post-consumer recycled paper costs more per 
ream when accounting only for private costs, but is likely to cost less than non-recycled 
paper in a social cost calculation.  This fundamental change in decision-making would 
dovetail with the current movement toward end-user empowerment.  Overall, the goal of 
the entities responsible for an EPP program would be to develop internal policies, 
incentives and infrastructure to incorporate environmental or sustainability 
considerations, in a broad sense, into procurement decisions. 
 
While internal measures can help orient Housing toward an EPP program, the 
involvement of vendors and M-Stores will be important in determining the ultimate 
success or failure of a program.  Housing is in an advantageous position because vendors 
are attracted to the University of Michigan and Housing because of its size.  M-Stores in 
particular can leverage Housing’s desire for environmentally sound procurement with the 
university’s substantial purchasing power.  As discussed in Section 4.3, there are multiple 
venues for enlisting vendor support and involvement in EPP.  Rutgers University’s four-
step plan, as outlined in the University of Pennsylvania Environmental Audit, represents 
one successful model:   
1) Vendors are sent a request for information (an example is shown in Figure 4.4) 

about environmental performance and policies. 
2) Large suppliers are required to develop and report specific plans for packaging 

and shipping reuse and reduction as well as other environmental initiatives.   
3) Requests for quotes are issued that contain significant amounts of environmental 

                                                           
46 Moreover, there are likely to be additional increased costs for research into full-cost accounting. Since 
product full costs are not readily available, Housing would have to devote effort to obtaining 
approximations. 
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contract language.  At this stage, alternative products are often identified.    
4) Vendors are asked to send environmentally preferable products for testing after 

which a procurement decision is made.   
This methodology can be applied for a specific product or product line or for a general 
procurement program.  The information obtained can be computed directly into a full-
cost accounting calculation.  In any case, involving vendors in EPP does not have to cost 
more.  In fact, it can lead to significant cost savings.  For example, Rutgers University 
saves $18,000 annually by using recycled plastic garbage bags identified through this 
four-step plan (University of Pennsylvania Environmental Audit). 
 
Three problems typically arise in EPP programs.  First, identifying green products is not 
easy.  Since Housing has not traditionally sought green products, alternative vendors 
might need to be pursued.  However, many resources are available to guide Housing’s 
efforts.  For example, the “Campus Green Buying Guide” (produced by Green Seal) and 
the “Environmental Resource Guide” (produced by the United States Green Building 
Council) provide excellent starting points for identifying vendors.  Moreover, many 
vendors’ environmental product lines can be found through specific requests.  In any 
case, documentation listing green products is becoming available at an accelerating rate.   
 
The second problem is that green product claims cannot always be trusted or taken at face 
value.  With vendors in competition and rising concern for the environment, it is difficult 
to determine validity of environmental claims.  The best strategy for Housing to deal with 
this problem is to use independent resources.  In terms of product claims, the Federal 
Trade Commission and the Environmental Protection Agency (EPA) have released 
“Guides for the Use of Environmental Marketing Claims.”  This document, available at 
http://www.ftc.gov/bcp/grnrule/guides980427.htm, can help Housing sort through labeling and 
product claims in all forms of advertising to determine environmental attributes. 
 
In terms of validating claims and comparing products, Green Seal, the national 
environmental labeling organization, has tested many products and lists comparisons on 
its Website (www.greenseal.org).  Green Seal is currently evaluating products in the hotel 
industry, the results of which will be relevant to Housing.  Moreover, the EPA, pursuant 
to Executive Order 12873 (described in Section 4.3.4), has created an Environmentally 
Preferable Purchasing Program that “promotes federal government use of products and 
services that pose reduced impacts to human health and the environment.”  As part of this 
program, the EPA is creating purchasing decision matrices for various products (such as 
cleaning chemicals).  These evaluations are easily accessible to Housing on-line 
(www.epa.gov/opptintr/epp).  In addition, the University of Michigan’s Center for Sustainable 
Systems maintains a database of life-cycle comparisons.  Ultimately, Housing will have 
to use these resources as inputs into an internal process of assessing product claims 
according to its own standards and desires.  This process will take time, but Housing staff 
will have to make informed decisions without expending excessive energy. 
 
The third problem is that more environmentally sound products do not always perform as 
well as other products.  Therefore, an EPP program must include significant testing 
before committing to large-scale use of a product based on environmental attributes. 
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One of the most effective ways to start an EPP program (while Housing is developing 
systemic EPP guidelines) is to create a pilot project.  Housing could begin EPP efforts by 
focusing on cleaning chemicals since vast amounts of information are available.47  
Moreover, examples such as the City of Santa Monica (4.3.3) contain guidelines for 
environmentally sound cleaning chemicals purchasing.  Specific product lines such as 
Buckeye Biodegradable cleaning concentrates are currently being used at universities 
such as Connecticut College.  In addition, Housing already receives supplies from S.C. 
Johnson, one of the leaders in environmentally sound cleaning products.  Therefore, a 
cleaning pilot project could move almost immediately into a testing stage.  Other 
potential areas for pilot programs include carpeting (perhaps using Interface’s Evergreen 
Leasing program described in 4.1.1) and wood (perhaps using the “sustainably harvested” 
certification programs).   
 
In terms of design, many of the EPP principles described in the above paragraphs apply, 
but there are also special considerations in movement toward sustainability.  The most 
basic of these principles, which can be derived from The Natural Step or other 
sustainability theories, is to respect the natural world in building redesign and renovation.  
Although this principle  is necessarily and intentionally vague, Housing can begin with 
this concept in mind when planning renovation and design.  The specific examples cited 
in Section 4 of using passive solar heating and other natural attributes to achieve 
significant environmental benefits can also serve as a guideline for Housing Design 
Services.  Beyond specific product considerations, a holistic perspective on buildings and 
their relationship to the natural world is required for sustainability in design. 
 
A two-pronged approach to design in Housing would be necessary to move toward 
sustainability.  The first approach is to run projects and specific materials through a 
sustainability checklist or filter designed by Design Services (perhaps with help from a 
student intern).  This set of environmental criteria could be based on the general 
environmental procurement guidelines discussed in the above paragraphs, including the 
principles of life-cycle assessment and full-cost accounting.  The second approach is for 
Design Services to find and emulate examples of sustainable design initiatives and the 
materials and techniques used.  Beyond the University of Michigan’s Greening-of-Dana 
project (described in Section 4.6.2), the United States Green Building Council runs a 
Leadership in Energy and Environmental Design (LEED) Green Building Rating Systems 
Criteria (United States Green Building Council 1998).  This program identifies industry 
leaders and provides an adaptable database to evaluate buildings and generate 
suggestions for improvement.  Finally, Housing Design Services might have a great 
opportunity to test sustainable design initiatives in the proposed new dining facility and 
renovation of old dining facilities in Michigan’s Hill Area.  Tables 6.3 and 6.5 summarize 
and analyze (respectively) the recommendations in this subsection. 
 

                                                           
47 Both Green Seal and the EPA have conducted extensive testing on various cleaning chemicals for 
environmental attributes. 
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6.2.3 Purchasing/Design and Material Usage Indicators 
 
Identifying indicators for sustainability for purchasing and design material usage in 
Housing is not easy because the sources and uses of the products or services are very 
diverse.  Moreover, Housing needs a certain level of material usage in order to perform 
its functions. In any case, if Housing were to develop the previously mentioned 
“sustainability checklist” for day-to-day/cyclical purchases as well as design purchases, 
an indicator could be a measure of the percentage of materials purchased that meet the 
criteria on the list (Table 6.4).  For example, the list could specify that cleaners must 
contain no toxic materials.  This indicator would take large amounts of effort to develop 
and monitor but could represent a significant directional tool.  The goal for this indicator 
would be to increase the percentage of purchases meeting the criteria, with an eventual 
goal of 100%.  A problem with this indicator is that Housing might not be able to assign 
value to material usage avoidance or level of adherence to sustainability principles in the 
purchases that do meet the “checklist” requirements.  Housing would have to assess these 
qualitative measures in alternative ways. 
 
6.3 Waste 
 
6.3.1 Current Waste Generation and Reduction/Reuse/Recycling Strategies 
 
In fiscal year 1997-98, West Quad produced 5,370 compacted cubic yards of solid waste 
(5.98 compacted cubic yards per person) while Housing produced 43,171 compacted 
cubic yards (4.59 compacted cubic yards per person).  West Quad recycled 420 
compacted cubic yards of paper while Housing recycled 3,747 compacted cubic yards.  
West Quad recycled 32 compacted cubic yards of containers while Housing recycled 294 
compacted cubic yards (Reading-Boyd 1999).  Tables 6.1 and 6.2 summarize this data on 
an aggregate and per capita or square foot basis.  In terms of pricing and incentive 
structure, Housing pays for each waste container handled by university waste haulers, but 
not for emptying of recycling bins.  Therefore, Housing has an incentive to divert waste 
from standard containers into recycling bins to save money. 
 
Solid waste management has traditionally been the first stage of environmental 
management.  However, many organizations have had problems moving beyond waste 
management into controlling consumption, which is the root of the problem.  “Strategies 
to address solid waste, a visible and tangible symbol of our consumptive society, are 
often the first line of action for those seeking to reverse trends of deteriorating 
environmental conditions,” wrote Sarah Hammond Creighton (1998). Housing followed 
this path by being one of the first major universities to implement a recycling program (in 
1989) (University of Michigan Housing Facilities Department 1998). This program has 
progressed to include the all categories of recyclables accepted by the Ann Arbor 
Material Recovery Facility. 
 
In addition to the standard recycling, special programs have arisen to divert waste at Fall 
Move-In and Spring Move-Out.  As pointed out in Section 3, these programs were largely 
successful as they diverted over 163 tons of clothing (approximately 77% of the total), 



 

    

88

food and toiletries (approximately 12% of the total) and household items (approximately 
10% of the total) (University of Michigan Housing Facilities 1998).  These items were 
donated to several charitable organizations.  Discarded loft wood was reused by 
community members or collected for reprocessing into wood chips for landscaping and 
fuel.48  Discarded carpeting was also available for community members, but was sent to a 
landfill if unclaimed (ibid).  Additionally, Housing’s Dining Services, in collaboration 
with the City of Ann Arbor, is running a food waste composting pilot program in three 
dining halls.  This program diverted 30 tons of food waste to the City of Ann Arbor 
Composting Center during the 1997-98 academic year.  This program is being evaluated 
for expansion in 1999-2000 but might be limited due to budgetary restrictions.   Finally, 
in terms of pollution prevention, Housing has standardized the use of recycled-content 
paper and made special arrangements for batteries, lighting ballasts, asbestos, lead-based 
paint, surplus chemical agents and discarded fluorescent light bulbs (University of 
Michigan Housing Facilities 1998). 
 
A waste sort conducted in May 1998 by Waste Management Services (1998) illustrated 
two of the largest remaining problems in Housing’s solid waste management: lack of 
recycling education and large waste loads from dining facilities.  The results revealed that 
although percentage recovery has increased over time, “39.6% (by volume) of Housing’s 
waste stream could be recovered with increased recycling efforts.”  Recyclable paper, 
recyclable containers and food waste made up 31.9%, 7.7% and 6.9% of the waste stream 
respectively by volume.  Estimations by weight revealed that food waste, recyclable 
paper and recyclable containers made up 25.3%, 7.7% and 6.9% (respectively) of the 
waste stream.  The food waste was split between pre-consumer (40%) and post-consumer 
(60%).  Other notable results included finding bags sorted for recycling in the Dumpster, 
much trash from students’ rooms that was recyclable and few recyclables generated from 
Dining Services.49 
 
In terms of student education, waste sorts have revealed that students often do not recycle 
although all student rooms and halls have recycling bins.  Housing is attempting to 
remedy this situation through educational videos and presentations to students.  However, 
according to several sources, increased cooperation and participation by Housing’s 
Residence Education staff is needed.  In terms of Facilities staff, persistent problems with 
improper sorting of recyclables point to training and education issues.  To address this 
problem, Housing has taken over 150 staff members on a tour of Ann Arbor’s Material 
Recovery Facility.  An additional problem is that staff members are not required to sort 
“contaminants” from recyclables.  Therefore, if a batch of recyclables has an 
unrecyclable item in it, the staff members can choose to send the batch to a landfill or 
spend extra time to separate the items (Schroeder 1997-99).  Staff are not paid for extra 
time spent sorting. 
 
                                                           
48 Housing is eliminating loft wood altogether by providing furniture that residents can configure in many 
ways, including lofts.  When using this furniture, Housing does not allow residents to bring in wood to 
construct a separate loft (Schroeder 1998-99). 
49 Note that these results are not statistically significant due to the small sample size used for the study 
(39.5 cubic yards of waste were sorted). However, qualitative assessment, anecdotal analysis and repetition 
of results suggest that the conclusions are valid (Waste Management Services 1998). 
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As for dining hall waste generation, the problem is that food waste diversion programs 
are either not in place or are inadequate. The food waste composting pilot program only 
scratches the surface of this problem. There have been only a few scattered efforts at 
reducing post-consumer food waste by promoting the “take only what you need” 
mentality. Efforts at buying products in reduced, recycled and recyclable packaging have 
also been scattered and are dependent upon the individual facility managers. 
 
The final major issue for waste management is the reuse and recycling of carpeting, 
which is significant in landfill volume and cost.  The problem is that the quality of 
carpeting coming from the residence halls is not high enough to be reusable by the 
community.  This problem is compounded by high recycling costs for carpeting. 
 
6.3.2 Recommendations for Waste Management Strategies 
 
The management of waste within Housing is important in striving to satisfy all four TNS 
principles for sustainability.  Housing’s sustainable waste vision should be to reduce 
waste in the short-term, with a long-term goal of being a zero waste operation.  However, 
this state will be far from easy to achieve fiscally and operationally.  Housing needs to 
recognize and analyze tradeoffs associated with reducing waste, particularly if 
environmental affects are pushed off-site or onto other environmental areas such as 
energy.  Moreover, there might be performance affects associated with reducing waste in 
areas such as custodial services.  In any case, a zero-waste state is a necessary (but not 
sufficient) condition to stop extraction of resources, accumulation of man-made 
substances and degradation of ecosystems.  In addition, waste reduction will become 
increasingly important in the future as landfills continue to close and waste disposal costs 
continue to rise.  A major impediment in Housing to waste management is that their 
customers (i.e., the residents) produce the majority of the solid waste, which makes 
control and reduction difficult. Under any scenario, Housing can move from current 
initiatives toward sustainable management by carrying out the recommendations in this 
subsection (summarized and analyzed in Tables 6.3 and 6.5, respectively). 
 
The main finding of last year’s waste sort and all previous waste sorts is that the system 
for recycling is generally in place, but students and staff need more education to use it 
efficiently and correctly.  In fact, Housing Facilities identified recycling education as one 
of its program priorities in its 1997-98 Annual Report.  Possible methods of improving 
student education include effectively using the cable station (Michigan State University’s 
University Housing 1996) and institutionalizing a “recycling orientation” for new 
students.  Michigan’s Waste Management office suggests providing students with two 
bins, one for paper and one for containers, instead of the single bin currently provided 
(Waste Management Services 1998).  Moreover, reduction and reuse education could be 
developed to complement recycling education (Creighton 1998).  In any case, the 
challenges of educating Housing’s relatively transient student population are great and 
Housing must expend significant effort to improve recycling rates. 
 
One strategy that might be effective in motivating students is to provide incentives for 
recycling.  For example, during the Winter 1998 Environmental Theme Semester, 
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residence halls competed against each other in the “Ecolympics” on the basis of 
improvement in recycling rates.  The prize for winning halls in each category (large, 
medium and small) was a free ice cream social during finals.  Although data are not 
available on whether recycling rates improved in Housing during the two-month tenure of 
the contest, other universities, such as the University of Wisconsin (which began the 
Ecolympics program), have found that recycling contests can increase participation.  
Housing could hire a student intern each year to facilitate incentive-driven contests and 
other promotions such as the Ecolympics. 
 
As for staff, Housing has probably reached the limit in terms of recycling education.  
Almost all staff members understand how to recycle and are required to recycle if the bag 
is uncontaminated with non-recyclables.  However, staff members’ only incentive to 
decontaminate a bag of recyclables (i.e., when non-recyclables are present) is an 
environmental ethic.  Thus, large quantities of potentially recyclable materials are wasted.  
To achieve higher recycling rates, Housing needs to negotiate a new janitorial contract 
that provides stronger incentives to recycle through increased wages or time allocations. 
 
While the food waste composting pilot program represents an excellent first step in using 
pre-consumer food waste, Housing needs to expand this program while developing a 
post-consumer program.  The potential for using food waste in innovative ways, such as 
donating to local farmers, should be explored in detail.  For example, at Dartmouth 
College, pre-consumer food waste, combined with used napkins, other scrap paper and 
manure, is composted and used on campus, which saves $10,000 annually on avoidance 
of fertilizer purchases and landfill tips (Eagan and Keniry 1998).  Alternatively, local 
businesses and farmers might take food waste from dining halls for a lower cost than 
composting.  Again, a student could be hired to help find a solution to food waste. 
 
Evidence from waste sorts reveals that many Dining Services products are heavily 
packaged and are not recyclable.  Since Dining Services typically accepts the lowest 
qualifying bid for food products, waste minimization efforts need to be designed into 
purchasing specifications.  Dining Services could decrease waste by creating product 
specifications that include packaging minimization and recyclability.  For example, 
Dining Services could require all vendors to package their products in as large a bulk 
quantity as feasible.  Alternatively, Dining Services could require all vendors to prepare a 
packaging minimization and recycled-content packaging statement and action plan for 
approval before starting or continuing to do business with them. While the design of 
these specifications would be time-consuming, the bulk of the work could be passed 
along to vendors eager to serve Michigan.  Dining Services issues are explored in more 
detail in Section 6.4  
 
The main problem with instituting a carpet-recycling program now is that transportation 
costs are high (Archer 1999).  However, Waste Management and Housing Facilities 
might be able to take advantage of a “new opportunity” next year that will reduce 
transportation costs (ibid).  Prior to decision-making, it makes sense to perform a cost-
benefit analysis using full-cost accounting.  In other words, Waste Management and 
Facilities could attempt to calculate the social costs of carpet disposal, including 



 

    

91

parameters such as fossil fuel usage and landfill storage effects.  The standard method of 
cost accounting only recognizes private costs, which are the “tipping fees” for hauling the 
carpeting to a landfill.  Again, a student intern could help alleviate the burden on Housing 
staff by conducting this project. 
 
In general, a full-cost accounting and life-cycle assessment framework for waste 
management, similar to the one proposed in the previous subsection for purchasing, could 
help Housing reduce waste.  Ready and Ready (1995) estimated that the average landfill 
has $20,000,000 worth of social costs associated with it that are not captured in the 
marketplace through tipping fees.  Examples of these costs include loss of “green space,” 
risks of groundwater contamination, increases in traffic, litter, smell and rodents, and 
community upheaval about site selection.  By internally accounting for some of these 
social costs (i.e., by using higher tipping fees in decision-making), Housing could 
incorporate environmentally sound waste management into organizational decision-
making.  However, Housing should recognize that this measure would cost more in terms 
of private cost. 
 
Housing Facilities set a goal of stimulating “the market for recycled materials by 
procuring products with recycled material content” in its 1997-98 Annual Report.  While 
Facilities has partially achieved this goal through recycled-content standardization of 
official documents, there is vast potential to expand this mandate.  For example, M-
Stores, the agent through which Housing receives most supplies, now stocks Eureka 100 
paper which is chlorine-free and 100% post-consumer recycled.  This paper is guaranteed 
to work for almost all office uses.  Housing is currently testing the product, but could 
easily standardize its use.  Moreover, M-Stores carries other recycled-content products, 
including laser toner cartridges. 
 
Buying recycled-content products goes beyond altruism for Housing in the long-term.  
By creating demand for these products and “closing the loop,” Housing not only moves 
society toward sustainability, but also helps lower the price of these products.  Housing 
and the University of Michigan, as noted previously, have extensive purchasing power.  
By helping drive the market for recycled products through paying higher prices in the 
short-term, Housing is contributing to lowering its own costs in the future while reducing 
environmental burdens.  While the actual affect of Housing’s purchases on the market is 
marginal, this type of long-term thinking and decision-making is essential to sustainable 
management.  If mimicked by many organizations, the effect would be considerable. 
 
According to the Canadian National Roundtable on the Environment and the Economy 
(1995), “Partnerships offer many opportunities to divert all kinds of materials away from 
the waste stream…External networks are becoming more common.  The networks can 
deal with different types of industrial, construction and hazardous materials.”  One way 
to start these partnerships, which can also be beneficial in terms of reduced costs, is to 
request assistance from suppliers.  Product suppliers are often able to take back 
packaging or products for reprocessing.  Other than product suppliers, many other 
organizations might be interested in reusing Housing’s materials, especially since the 
volume of material generation is high. 
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A common thread in these recommendations is that student (and possibly staff) assistance 
could be used to alleviate burdens on Housing staff and produce synergies between 
Michigan’s functional areas.  Waste management projects offer a prime venue to explore 
these collaborative options.  Increased partnerships between student (and staff) and 
Housing are explored in more detail in Section 7.6. 
 
6.3.3 Waste Management Indicators 
 
The following indicators (summarized in Table 6.4) will enable Housing to measure its 
progress toward becoming a zero waste organization.  However, Housing needs to 
recognize, as pointed out in the previous subsection, that environmental and performance 
tradeoffs are often associated with reducing waste.  Housing must assess these tradeoffs 
through a life-cycle assessment framework to achieve environmental improvement. 
 
1) Total and Per Capita Solid Waste Generation: Housing already measures its 

solid waste but tends to look at recycling percentages as opposed to total solid 
waste sent to landfills.  Movement toward sustainability would require decreasing 
solid waste generation with the eventual goal of zero waste.  Again, tradeoffs in 
terms of emissions, energy, cost and performance must be assessed to measure 
true progress.  During the transition period to a zero waste organization, the 
reduced waste would constitute cost-savings in terms of decreased tipping fees. 

 
2) Percentage and Volume of Recycled Materials: Waste Management already 

tracks Housing’s recycling progress.  Movement toward sustainability requires an 
increasing trend in percentage of materials recycled until it reaches 100%.  
Housing currently views volume of recycled material in a positive manner.  
However, sustainability requires both a decrease in volume and an increase in 
percentage of recycled material.  In other words, the goal is to recycle all 
materials as an interim measure (which will save money in the short-term) while 
working on eliminating all waste.  This difficult goal has not yet been reached by 
any organization although many organizations have started along this path. 

 
3) Percentage of Recycled-Content Materials Purchased Meeting Housing 

Standards: Although Housing currently purchases recycled-content paper and 
other materials, there have been no efforts to calculate the percentage of materials 
purchased (by weight) that contain recycled-content.  Moreover, Housing would 
need to set recycled-content standards for particular products (as has been done 
with office paper) and purchase products above this threshold value.  This process 
would take considerable time and effort.  Movement toward sustainability 
requires driving the market for recycled goods by purchasing recycled-content 
materials at or above Housing standards.  The vision is to purchase as high as 
percentage of recycled-content materials as possible (i.e., rising trend), with the 
eventual goal of 100% compliance with standards. 
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6.4 Dining 
 
6.4.1 Current Status of Dining Services and its Environmental Approach 
 
The environmental impact of Housing’s 10 dining halls, which serve over 3,000,000 
meals annually, is unknown because Dining Services has not conducted a comprehensive 
audit of food and material usage (University Housing).  However, during March 1999, 
West Quad’s Dining Hall Manager tracked and measured food and paper products 
purchased by quantity and weight (Kluck 1999). 50  The results are summarized in Tables 
6.1 and 6.2 as well as depicted graphically in Figure 6.2.  In total, 98,625 pounds of food 
and paper supplies were purchased including 34,562 pounds of dairy products (35%), 
28,394 pounds of “staples”(29%),51 14,720 pounds of produce (15%), 10,565 pounds of 
meat (11%), 5,803 pounds of frozen foods (6%), 2,723 pounds of pasta, sugar and flour 
(3%), 1,795 pounds of bread (2%), and 63 pounds of paper supplies (.06%). 
Extrapolating this data to annual West Quad purchases requires estimating the food and 
paper purchases per day of food service to yield 3945 pounds per day (98,625 pounds/25 
days).  Assuming that West Quad is operating at average capacity (2200 meals per day) 
for 300 days per year (excluding 40 days in the summer and 25 days for school recesses) 
yields a total annual food and paper purchasing value of 1,183,500 pounds (1,315 pounds 
per person) (Table 6.1).52 
 
There is no easy way to extrapolate West Quad monthly data to all of Housing’s dining 
facilities (on an annual basis).  Perhaps the best way is to calculate the total food 
purchased per meal and then multiply this number by the approximately 3,000,000 meals 
served annually by Housing.  Total food purchased for meal, based on the West Quad 
data, is 1.79 pounds (98,625 pounds/55,000 meals).53  Multiplying 1.79 pounds per meal 
times 3,000,000 meals served yields an annual purchasing of food and paper of 5,370,000 
pounds for Housing’s dining facilities (Table 6.2).54  Obviously, the environmental 
impact and market power derived from this level of purchasing are great. 
 
West Quad’s total waste generated for fiscal year 1997-98 was 16,149 loose cubic yards 
(Reading-Boyd 1999), which can be multiplied by 126 pounds/loose cubic yard to yield a 
total of 2,034,774 pounds per year.  Section 6.3.1 points out that food waste represents 
approximately 25.3% of the waste stream by weight (Waste Management Services 1998).  
Therefore, the total food waste generated for 1997-98 was 514,798 pounds (2,034,774 
pounds per year multiplied by .253) (572 pounds per person) (Table 6.1).  Comparing this 
number to the value of 1,183,500 pounds per year of food (and paper) purchased yields a 

                                                           
50 Note that the dining facility was only open for 25 days during March because of the University of 
Michigan’s Spring Recess. 
51 The “staples” category was a catch-all for products not included in any other category. 
52 Note that this might give a high-end figure as West Quad is likely to operate at less than average (school 
year) capacity during the summer months. 
53 The value for meals (55,000) is derived from the average value of 2200 meals per day multiplied by the 
25 days of operation in March. 
54 Note that this is probably a low-end estimation since dining facilities actually serves “over 3,000,000” 
meals annually (University Housing). 
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food waste percentage of 43.5%  (514,798 pounds/1,183,500 pounds) for West Quad.55  
Using this percentage, Dining Service’s total food waste is 2,335,950 pounds per year 
(5,370,000 pounds purchased multiplied by .435) (Table 6.2).  Although this number 
includes several extrapolations, it is evident that much of Dining Service’s food 
purchases wind up as pre-consumer or post-consumer waste. 
________________________________________________________________________ 
Figure 6.2: Dining Hall Purchases by Weight (Based on a study in West Quad Dining 
Hall in March 1999) (Kluck 1999) 
 

* “Staples” is a catch-all category including all items not contained within the other categories 
________________________________________________________________________ 
Hard data on Dining Service’s contribution to additional solid waste is not available since 
the waste is immediately mixed.  However, qualitative evidence provided by waste audits 
suggests that Dining Halls are a major contributor to Housing’s solid waste load, 
particularly through packaging waste (Waste Management Services 1998).   
 
During the Winter 1998 Environmental Theme Semester at Michigan, Housing’s Dining 
Services’ managers brainstormed about current environmental initiatives.  The results 
(Figure 6.3) reveal that the current focus is on reducing, reusing and recycling.  In terms 
of reduction, Dining Services has taken advantage of several opportunities for bulk 
purchasing (e.g., in yogurt purchases).  In terms of reuse, beyond the previously 
discussed composting pilot program, Dining has installed several water reuse devices and 
has eliminated the use of disposable cleaning cloths.  Unfortunately, Dining Services has 
been unable to avoid the high levels of waste inherent in serving food and drinks using 
                                                           
55 Since paper represented a negligible percentage of food and paper waste (by weight), it was not factored 
into this calculation. 
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disposable dishes, cups and silverware when labor shortages or equipment failures occur.  
Although statistics on the percentage of times that these problems occur are not available, 
observational evidence reveals that the use of disposable materials is not an isolated 
occurrence in most residence halls.  In terms of recycling, Dining Services is a full 
participant in Housing’s program although there have been instances of improper 
disposal of recyclable materials as well as purchases of non-recyclable packaging.  
Dining has helped the market for recycled products by buying 100% recycled-content 
napkins. 
________________________________________________________________________ 
Figure 6.3: Residence Hall Dining Services Environmental Initiatives (adapted from a 
“table tent” displayed during the environmental theme dining week of the Winter 1998 
Environmental Theme Semester) 
 
1) Partner with the University of Michigan Grounds and Waste Management in a 

food waste compost pilot program 
 
2) Reduce use of paper table cloths for special events (use linen cloths instead) 
 
3) Use 100% recycled paper napkins 
 
4) Almost always use paper hot and cold cups (as opposed to styrofoam) 
 
5) Use cloth rather than disposable cleaning cloths 
 
6) Purchase yogurt in bulk containers rather than in individual non-recyclable cup 

containers 
 
7) Recycle cans, glass and cardboard 
 
8) Use and specify purchasing of bulk packaging whenever possible 
 
9) Use regular china, flatware and glass except in instances of labor shortages or 

equipment failure 
 
10) Purchase air-cooled rather than water-cooled refrigerated equipment whenever 

possible 
 
11) Use R-408A, a HCFC in our refrigerated equipment 
 
12) Partners in the EPA Green Lights Program 
 
13) Gear purchases toward saving our precious resources (and will continue to do so 

in new construction).  For example, new garbage disposals are able to use 
recirculated water. 

 
14) Run an organic herb garden for use in Test Kitchen.  
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Dining Service’s involvement in the local and organic food market has largely been 
limited to the use of an organic herb garden for preparing test food batches (Figure 6.3).  
Although organic foods are occasionally available to residents, there are no systemic 
efforts at favoring organic or local foods in purchasing initiatives.  In terms of education, 
Dining Services has undertaken a few scattered initiatives at staff and resident education 
about food choices and the environment, but no ongoing campaigns have been instituted. 
 
6.4.2 Recommendations for Dining Services 
 
The characteristics of a sustainable dining services operation are difficult to define.  In 
the ideal situation (in the long-term), all food would be grown close to campus without 
the use of chemicals and all meals would be served with minimal amounts of waste.  
Remaining waste would be composted, reused or otherwise disposed of in an 
environmentally sound manner.  Moreover, customers would receive healthy, nutritious, 
high-quality, low-cost meals at every sitting.  This ideal is a long way off and is difficult 
to implement and measure.  However, this subsection provides short-term and long-term 
recommendations (summarized and analyzed in Table 6.3 and 6.5, respectively) to start 
moving from current initiatives toward sustainable dining services. 
 
According to Sarah Hammond Creighton (1998), Dining Services is a prime place to 
undertake sustainability initiatives because the unit is relatively autonomous, often deals 
directly with suppliers and is heavily service and time oriented.  Moreover, dining 
services’ environmental impacts at any major university are large.  As shown by Eagan 
and Keniry (1998), opportunities for cost savings through environmental initiatives exist 
throughout Dining Service’s operations.  Although many of the recommendations 
contained elsewhere in this report are relevant to Dining Services, this subsection focuses 
on strategies specific to improving dining halls’ environmental and sustainability 
performance.  The University of New Hampshire, in its “Sustainability Strategy: Phase I” 
report (1997), outlined three parts of its sustainability vision for Dining Services:  
1) Generating smaller amounts of solid and organic waste 
2) Serving locally grown and organic foods (when cost effective)  
3) Educating customers about the environmental impact of food, food waste and 

“other solid waste.”   
This subsection discusses recommendations for fulfilling all three visions. 
 
The first part of the vision represents the traditional approach of reducing, reusing and 
recycling.  Beyond the suggestions in 6.3.2 for expanding the composting program and 
creating product specifications to reduce waste and increase recyclability, Dining 
Services could improve its environmental performance by continuing to purchase food in 
bulk quantities with minimal packaging.  This strategy, beyond creating less waste, will 
require less fuel for transportation because of decreased weight, thus causing less 
pollution.  For example, kidney and garbanzo beans can be purchased in dried form 
contained in plastic bags rather than steel cans (Creighton 1998).  However, as with most 
environmental considerations, tradeoffs exist in bean purchases, such as increased staff 
time spent in preparation.  In any case, many other opportunities to decrease waste are 
present.  For example, although Dining Services has mounted “an ambitious effort” to 
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increase the number of student employees, William Durell, the Director of Dining 
Services, wrote (1999), “We are unable to fill all student positions despite recent 
increased efforts, and … this situation coupled with unanticipated but normal equipment 
failures results in the need to use disposables.”  However, some dining halls will “do 
about anything to avoid using disposables” and have been very successful in reducing 
this source of waste (Durell 1999).  These dining halls (including West Quadrangle and 
Bursley) can serve as an example to ones with a less aggressive approach.  
 
A close at packaging and wrapping materials could lead to significant monetary savings 
by using cheaper, less environmentally damaging substances like polyethylene wrap 
(“Handi-wrap”).  However, using this type of wrap may compromise performance.  Life-
cycle assessments of cost and performance of various packaging and wrapping materials 
have been conducted at Michigan and could be used for Dining Services.  In addition, as 
mentioned in Section 4.5, encouraging the use of reusable mugs in dining halls could lead 
to less waste, a decrease in energy and water usage, and lower costs.  Members of the 
Dining Services’ meal plan could be given a reusable mug to use at any dining halls. 
 
Dining Services could use its purchasing power in many beneficial ways.  For example, if 
Dining Services used 100% post-consumer recycled non-chlorine-bleached napkins, it 
would provide a boost to the industry as well as incentives for other university 
establishments to follow suit.  However, this initiative would probably involve a 
substantial cost increase.  Dining Services could send out requests for information on 
environmentally responsible foods and packaging to its suppliers, similar to the measure 
proposed in 6.2.2 for all of Housing’s supplier.  Simply letting vendors know that Dining 
Service’s expects and values environmental performance could lead to significant 
environmental benefits throughout the supply chain. 
 
A particularly difficult problem for Dining Services is post-consumer food waste.  Under 
the current “all-you-can” eat system, there are few incentives for customers to take 
limited amounts of food.  Observational evidence in Dining Halls suggests that many 
customers put far more food on their plates than they intend to eat simply because there is 
no penalty for doing so.  In fact, saving a trip to the serving line creates a disincentive for 
food conservation, thus increasing waste and costs.  Therefore, innovative methods of 
providing incentives for food conservation need to be developed.  On the one extreme, 
Dining Services could charge customers by the plate or dish, which would be costly in 
terms of staff time, but would save money in food purchasing.  Alternatively, Dining 
Services could provide fewer self-serving options and cut down on serving sizes, which 
could have an identical but less pronounced effect.  Finally, Dining Services could focus 
on customer education, as discussed later in this subsection. 
 
One method of using leftover food that Dining Services already uses is to make soups, 
casseroles and other dishes for subsequent meals.  An alternative or complementary 
method is the donation of excess food to charitable organizations, an option which Dining 
Services has not pursued.  This method has been effective on many campuses in reducing 
landfill tipping fees, improving environmental performance and helping the community.  
Although there are concerns about the use and potential liability of donating foods, 



 

    

98

“Good Samaritan laws” often cover university dining operations if they act in a 
responsible manner (Creighton 1998).  Developing a relationship with a soup kitchen or 
other non-profit organization, combined with the previously discussed composting and 
farm donation partnerships, could significantly cut Dining Service’s food waste. 
 
Beyond food purchasing and processing, Dining Service’s dish washing and other 
operational functions consume vast amounts of energy, water and materials.  In addition 
to the operational recommendations listed elsewhere in this document, Dining Services 
could focus on dish washing machines.  With careful planning, Dining Services could cut 
water, energy and chemical consumption in its dish washing practices.  For example, 
installing a dosage system similar to Scandic Hotel (Change the Way 1996) could 
significantly decrease detergent usage by adjusting dosages according to the pre-washing 
state of the dishes.  Purchases of new dish washing machines could focus on water, 
energy and chemical usage savings.  In addition, less environmentally damaging 
alternatives to current dish washing detergents could be sought. 
 
The second part of the sustainable dining vision, which focuses on organic and local 
foods, has been largely untouched by Dining Services.  Cost considerations have led 
Dining Services to avoid organic and local food despite significant environmental and 
social benefits since current specifications for lowest cost bidding do not include any 
organic or local food preference.  However, part of Dining Service’s mission is to ensure 
healthy choices in food to its customers and, under this rubric, organic food could be 
incorporated into specifications.  With a full-cost accounting framework, Dining Services 
could justify organic and local food purchases since prices are higher, but social costs are 
lower.  Other universities have even found cost saving local foods that are overlooked by 
large vendors.  Partnerships with local farmers could decrease energy consumption in 
bringing food to Housing as well as support the local community.    
 
The best way to incorporate local and organic foods into Dining Service’s meals is to 
adopt a formal policy that assigns a favorable status to local and organic foods.  Dining 
Services could incorporate this policy into purchasing specifications.  A dining facility 
could run a pilot program using local and organic foods to evaluate the outcome.  
Moreover, student involvement in this program could be enlisted through the various 
groups committed to food safety issues.  This assistance could help minimize staff time 
and effort in the program. 
 
An important complement to organic and local foods is decreased usage of meat.  
Increasing the number of vegetarian options can increase Dining Services’ environmental 
performance.  Dining halls currently have at least one vegetarian entrée for every meal, 
which is a start to promoting a diet that is lower on the food chain.  By offering a higher 
percentage of vegetarian options and decreasing the amount of meat in non-vegetarian 
options, Dining Services could improve customer health while decreasing environmental 
impacts and costs.  However, Dining Services would have to proceed cautiously and 
judge customer preferences for decreasing meat since it is unclear whether or not 
customers favor this option.  
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Dining Services is partially carrying out the final sustainable vision, but could 
significantly improve its program.  Customer education about the connections between 
food consumption, waste generation and the environmental has been implemented by 
Dining Services through scattered informational posters and “table tents.”  However, a 
comprehensive, long-term environmental educational campaign is lacking.  This 
campaign could be integral in gaining customer support for local and organic foods, 
increased vegetarian emphasis and reductions in water, energy and waste.  Perhaps the 
most beneficial area for the campaign to cover would be post-consumer waste.  A “take 
only what you need” aspect of a food-environment education campaign might alter 
customer behavior.  Moreover, student groups are likely to assist or conduct, an 
environmental educational campaign if they believe that Dining Services is committed. 
 
One key to moving toward sustainability in Dining Services is the institutionalization of 
the process.  Creighton (1998) suggests the formation of an environmental/sustainability 
committee or task force in dining operations to ensure progress.  In Housing, this team 
could be coordinated by the Sustainability Coordinator or Task Group proposed in 
Section 7.3 and consist of relevant and interested stakeholders, including dining 
managers, customer representatives, and academics or students interested in 
environment-food issues.  This team would be responsible for sharing information, 
setting goals and monitoring progress. 
 
Another key in moving toward sustainable dining is to involve relevant stakeholders, 
including students, faculty and vendors.  Dining Services will require large amounts of 
assistance, financial and otherwise, in greening its operations.  Students can provide a 
large portion of the labor, ideas and enthusiasm if given the chance.  The various faculty 
and staff interested in sustainable agriculture and food production could use Dining 
Services as their testing grounds.  These natural collaborations have been largely absent 
to date.  Finally, as mentioned previously, vendors must be an integral part of the process 
to ensure success. 
 
Overall, to achieve sustainable dining, the environmental impact of meals needs to be 
considered in all facets of decision-making.  In other words, environmental 
considerations, perhaps in the form of full-cost accounting, would need to become a part 
of meal and facility planning as opposed to focusing on mitigation and reduction of 
impacts once managers select a meal.  Increased awareness during planning would be 
difficult to achieve in a decentralized, yet hierarchical and somewhat rigid organization 
such as Dining Services, but would be necessary to truly move toward sustainable food 
delivery services.  Moreover, Dining Services is likely to have an opportunity in the near 
future to participate in the construction of a new large facility and the deconstruction of 
three smaller facilities.  This opportunity for inclusion of environmental principles into 
design should not be missed. 
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6.4.3 Dining Services Indicators 
 
The following four indicators (summarized in Table 6.4) are designed to measure 
progress toward the vision of sustainable dining services presented in the previous 
subsection.  Data to track these indicators are generally available through purchasing 
receipts but would require substantial amounts of work to convert purchases from price 
and quantity to weight and to divide purchases into the relevant categories: 
 
1) Total and Per Capita56 Solid Waste Generation: Dining Services could 

measure total and per capita solid waste (by weight) per meal.  Starting from the 
baseline presented in 6.4.1, the goal would be to reduce waste to zero, decreasing 
steadily along the way.   

 
2) Total and Per Capita57 Food Waste Generation: Calculations of total and per 

capita food waste (by weight) per meal (such as the ones presented in 6.4.1) could 
be completed annually.  The long-term goal would be to reduce this waste to zero, 
decreasing steadily along the way. 

 
3) Local/Organic Food Served: Dining Services could calculate the percentage (by 

weight) of the total food served that is locally-grown or organic.  Creating a 
separate database of receipts for local and organic food purchases and comparing 
its contents to the total purchases could be a method of obtaining this data.  The 
long-term goal would be to increase this value from its currently extremely low 
value to 100%, increasing steadily along the way.   

 
4) Vegetarian Offerings: Dining Services could measure the percentage (by 

weight) of non-meat offerings served.  Dining Services has already begun to 
increase this percentage by offering a vegetarian entrée at every meal.  The goal 
for this indicator would not be to reach 100% since meat will be part of the 
American diet for a long time, but rather to increase to a specified, more 
sustainable level.   

 
6.5: Pest and Grounds Management 
 
6.5.1 Current Status of Pest and Grounds Management  
 
Housing contracts its pest management to the University of Michigan’s Plant 
Department.  However, Housing maintains some control over the various pest 
management approaches.  The Plant Department uses an integrated pest management 
(IPM) program defined as “an approach which emphasizes the use of non-chemical 
control methods to eliminate the pest problems.  When chemicals and pesticides are 
necessary, products and application methods are carefully selected to provide the safest 
possible treatment (Pest Management 1990).”  The three components of the program are 
regular inspections, sealing of cracks and crevices, live trappings and chemical treatment 
                                                           
56 “Per Capita” could be based on building occupancy or number of meals served. 
57 As above, “Per Capita” could be based on building occupancy or number of meals served. 
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“using the least toxic, yet effective products” (ibid).   Under the IPM program, the Plant 
Department tends to use “non-volatile baits and simple sticky traps” in addition to a 
general philosophy of maintaining a clean facility as opposed to environmentally 
destructive chemicals (Hodgson 1999).  For example, based on records from July 1, 1998 
to June 30, 1999 compiled by Pest Management Specialist Dale Hodgson (1999), West 
Quad applies insect growth regulators (to sterilize pests) approximately 29 times per year, 
which extrapolates to 302 applications per year in Housing.  West Quad uses 79 ounces 
of bait per year (.000575 ounces per person), which extrapolates to 1,580 ounces per year 
in Housing (ibid). Tables 6.1 and 6.2 summarize this data. 
 
Housing also contracts its ground management to the Plant Department.  Chuck Jenkins 
(1999), the head contractor, described the current approach to grounds management as 
follows: “In general, as a overall approach, the amount of materials used is kept at a 
minimum and they are applied by trained staff.”  Moreover, all pesticide applications are 
conducted on an “as needed” basis as opposed to a routine schedule in order to minimize 
usage and costs.  Annual estimates for West Quad usage of de-icing compounds, 
turfgrass fertilizer, ornamental plant fertilizer and herbicides are 800 pounds (.00583 
pounds per square foot), 200 pounds, 160 pounds and 2 gallons respectively (Jenkins 
1990).58  Extrapolating this data to Housing yields 16,000 pounds of deicing compounds, 
4,000 pounds of turfgrass fertilizer, 3,200 pounds of ornamental plant fertilizer and 40 
gallons of herbicides annually.59 Tables 6.1 and 6.2 summarize this data. 
 
6.5.2 Recommendations for Pest and Grounds Management  
 
Pennsylvania State University, in its Indicators Report (1998), outlined two 
characteristics of “sustainable land stewardship” that can apply to Housing’s pest and 
grounds management.  The first is valuing the natural biota, which implies knowledge of 
natural conditions and potential for beneficial use.  The goal is to integrate the human 
environment with the natural environment in as many ways as possible.  The second 
characteristic, respect for natural processes, implies allowing nature to work for human 
advantage.  In the natural world, almost all biota that we consider pests have biological 
controls.  For example, natural predators or diseases can be introduced to control 
different species.  Moreover, weather patterns, natural cycles and other aspects of the 
natural world can be used to help eliminate the use of synthetic pesticides and other 
harmful substances.  This type of management goes beyond IPM into management that 
respects the natural world.  However, these management methods can be difficult to 
define, implement and measure.  Their environmental implications must be evaluated 
using life-cycle assessment.  Moreover, cost implications of these methods are unclear.  
This subsection presents several recommendations (summarized and analyzed in Tables 
6.3 and 6.5, respectively) to move Housing toward this vision of sustainable grounds and 
pest management. 
 
Housing’s contractors from the Plant Department have taken strides toward sustainable 

                                                           
58 Chuck Jenkins (1999) made these estimates with a predicted accuracy range of 10-15%. 
59 These extrapolations are based on the assumption that since West Quadrangle encompasses 5% of 
Housing’s total square footage, it uses 5% of the total chemicals. 
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management using IPM.  Specifically, minimization of chemical usage and maximization 
of alternative methodologies of counteracting pests inside residence halls are significant 
positive steps.  An important component of IPM is the establishment of pest tolerance 
levels for specific areas and buildings (Creighton 1998).  Once these thresholds are 
established, contractors can construct methods of minimizing environmental damage 
while reaching the thresholds.  For example, an important mechanism for prevention of 
indoor pest problems is education of residents. The United States Environmental 
Protection Agency (1993) has singled out education as one of the most effective pest 
controls.  As with most problems, prevention is often much more effective than 
remediation and, therefore, increased attention to resident and staff education could 
minimize pest problems while saving time and money.  If building users create favorable 
habitats for indoor pests, it is extremely difficult to control the pests even when resorting 
to non-natural chemicals.  If contractors must use synthetic chemicals, they should use 
the most highly selective and least toxic products on the market. 
 
Outside the residence halls, the key to plant and animal pest control is to increase 
diversity and resistance through the planting of native species.  For example, as of 1998, 
Connecticut College had not used any pesticides for five years because they planted 
highly resistant native species (Creighton 1998).  Family Housing, which occupies a vast 
area of the University of Michigan’s North Campus, might provide an opportunity to test 
these practices within Housing.  The trade-off for the environmental benefit of this 
approach is that the campus does not look like the stereotypical “manicured lawn.”  Sarah 
Creighton (1998) wrote, “The green university, however, does not necessarily look like a 
country club, with rolling green lawns and fields, perfectly manicured and watered.  
Instead the environmentally sensitive university grounds manager will be willing to let 
some spaces fill with indigenous wildflowers and allow broadleaf (often considered to be 
weeds in the “perfect” lawn) plants on athletic fields.”  One significant benefit to native 
species is that they typically require far less labor, chemical application and water usage.  
This can translate into significant cost savings (ibid).  While many people might believe 
that a selective, native approach to ground management is aesthetically pleasing, it is 
important that all stakeholder needs are considered in this approach.  Housing must assess 
staff and student preference for native grounds before implementing large-scale changes 
since the physical appearance of the grounds would be altered.  Again, education might 
be the key. 
 
Opportunities for biological pest controls on Housing’s grounds also exist after selection 
of plant species.  Precision timing of plantings can limit pest problems through 
assessment of life cycles.  Moreover, the outdoor environment allows for increased use of 
natural predators (such as parasitic wasps) to take care of problem species.  Housing can 
reduce water usage through native species plantings as well as precision timing of 
watering.  Using natural substitutes such as mulching mowers and other sources that 
return local nutrients to the soil can minimize fertilizer usage.  If pesticides are applied on 
Housing’s grounds, windy day applications should be avoided and, as with the indoor 
environment, chemicals should be selected which have low toxicity levels and high 
specificity to problem species.  In terms of deicing, Housing should look into alternatives 
to salt and other harmful deicing compounds.  
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6.5.3 Pest and Grounds Management Indicators 
 
The following indicators (summarized in Table 6.4) can help measure progress toward 
sustainable pest and grounds management: 
 
1) Total and Per Square Foot Pesticide and Fertilizer Usage: This indicator could 

be applied inside and outside the residence halls and should include all pesticides 
and fertilizers used for pest management and ground maintenance.  Moreover, this 
indicator should be coupled with evaluation of chemical toxicity to ensure that 
perceived drops in chemical usage reduce environmental burdens as opposed to 
using fewer chemicals that are more toxic.  The long-term goal for this indicator 
is to eliminate chemical usage, decreasing usage and toxicity along the way. 

 
2) Percent Composition of Native Species: This indicator, which applies only to 

grounds management, should be calculated by land area.  The Pennsylvania State 
University Indicators Report (1998) recommends using this percentage as a 
measurement of commitment to respecting native biota and processes.  Although 
statistics on percentage of native species coverage are not available, Housing’s 
goal for sustainability would be to reach almost 100%, which would represent a 
very significant step in integrating Housing’s management with the natural world. 



 

    104

Section 7: Sustainable Decision-making 
 

“The programme is more likely to succeed if you appoint a figurehead or 
‘champion’ to drive home the message.” 
-- International Hotels Environmental Initiative 

 
The goal of this section is provide recommendations for integrating the operational 
specifics outlined in Section 6 into a holistic and systemic sustainable management 
system.  This section continues the process of operationalizing the sustainability theory 
outlined in Section 2 (including The Natural Step (TNS)) that began with the proposed 
mission and goals statements outlined in Section 5.  This section moves beyond 
philosophical and directional alignment into a method for institutional incorporation of 
sustainability into all facets of decision-making within Housing.  While some of the 
recommendations in this section are adopted from the leading edge sustainable practices 
outlined in Section 4, all suggestions are specifically tailored to Housing. 
 
The most crucial component in executing a sustainability agenda within Housing is a 
focus on long-term decision-making based on social values in addition to standard 
economics (Pennsylvania State University 1998).  This form of decision-making, often 
referred to as the triple bottom line since economic prosperity, social equity, and 
environmental protection are given equal weight, is emerging as a new sustainability 
paradigm in business (Elkington 1998).  This approach can be used to emphasis the 
tradeoffs associated with pursuing a sustainability agenda.  Recognizing that all decisions 
have consequences, Housing can strive to assess the life cycle and full costs of activities 
through a holistic framework.  In other words, decisions must be analyzed for potential 
attributes beyond the organizational confines of Housing, including benefits, costs and 
tradeoffs for the environment and society.  Housing’s Mission and Goals Statements 
already reflects the triple bottom but these values have not been fully translated into 
action.  Although this study focuses on environmental protection and economics, social 
equity will need to be given greater consideration in future decision-making. 
 
The ultimate goals of a sustainable management system should be twofold.  The first goal 
is that all decisions should be explicitly or implicitly run through a sustainability filter 
(Pennsylvania State University 1998).  This filter can emerge through the assessment of 
sustainability indicators that show whether a proposed action enhances or degrades 
potential for sustainability.  In other words, activities that move indicators in the desired 
directions, based on a life cycle assessment of the decisions’ effects, would be favored.  
Alternatively, economic tools such as full-cost accounting (which is discussed briefly in 
this section) can form the basis for a sustainability filter.  A filter can also be based on 
less tangible parameters, such as performance assessments and communications.  The 
essential point is that decision-makers use sustainability as an assessment tool.  The 
second goal of a sustainable management system involves setting and achieving far-
reaching sustainability goals and objectives.  This directional goal implies developing 
explicit sustainability targets and providing the resources to reach them.  Although in 
practice both goals of sustainable management are interlocked, it is analytically useful to 
separate them for this section.
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Under the assumption that a sustainability mission and goals statement is in place 
implicitly or explicitly, this section discusses organizational implementation strategies 
and indicators for sustainability decision-making.60  The six categories covered are 
auditing and goal-setting, staffing, training, finances, communication, and integration 
with the larger community.  Table 7.1 lists the recommendations in the order in which 
they appear in the text. Table 7.2 assesses the recommendations by assigning a priority 
based on a tiering system of importance, cost and time.  Each recommendation is 
assigned an independent value for importance, cost and time (on a scale from 1 to 3).  
These values are then weighted according to implementation significance (with 
importance receiving the highest weight and time receiving the lowest weight), 
aggregated and scored to form a priority ranking of high, medium or low.  Table 7.3 lists 
the organizational decision-making for sustainability indicators outlined in this section. 
 

                                                           
60 Sustainability indicators are only presented in the subsections that lend themselves to such quantification. 
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Table 7.1: Sustainable Decision-making Recommendations 
Auditing & Goal-Setting
+ Conduct an annual sustainability audit for each building and the Housing organization
+ Set sustainability goals for each facility and the Housing organization annually; Involve all stakeholders in this DMT-led effort; Provide incentives 
for meeting these goals

Staffing
+ Hire or appoint a sustainability coordinator or create a sustainability task group
+ Tie employee compensation and rewards to sustainability performance
Training
+ Train all staff in sustainable management to the "appropriate level" as soon as possible; Include sustainability indicators assessment for managers 
and other environmental decisionmakers
+ Include sustainability training in new staff orientation
+ Conduct sustainability education for residents 

Finances
+ Pursue sustainability initiatives that involve cost savings; Divide the savings between staff who generate the ideas and initiatives that do not save 
money
+ Obtain additional funds through student fee increases, external sources or internal fund transfers
+ Use a "full-cost accounting" framework to calculate true value of goods and services; Use the "savings" for environmental improvement
Communication & Reporting
+ Participate in campus and community outreach about sustainability, including hiring a student environmental education intern
+ Organize Housing Facilities' Annual Report around sustainability
+ Use the Internet to communicate sustainability information, starting with putting this report on-line
Integration with the M ichigan Campus and Relevant Organizations
+ Hire a staff-residence sustainability communication and education intern
+ Involve students and staff through a campus ecology course as well as internships, part-time jobs and independent studies 
+ Collaborate with campus student groups
+ Encourage and utilize the formation of the environmental/sustainability living learning program
+ Use the resources of local and national campus sustainability organizations, environmental entities and other relevant organizations
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Table 7.2: Sustainable Decision-making Recommendations Priority Matrix 

Practice Importance
Tier#

Cost
Tier*

Time 
Tier+

Priority
Ranking~

Conduct an annual sustainability audit for each building and the Housing organization 1 1 2 High
Hire or appoint a sustainability coordinator or create a sustainability task group 1 1 2 High
Train all staff to "appropriate level", including sustainability indicators assessment when relevant 1 1 2 High
Use the Internet to communicate sustainability information, starting with putting this report on-line 2 1 1 High
Involve students and staff through a campus ecology course as well as internships, part-time jobs and independent studies 1 2 2 Medium
Collaborate with campus student groups 1 2 2 Medium
Set sustainability goals for each facility and the Housing organizational annually; Involve all stakeholders in this DMT-led effort;  
Provide incentives for meeting these goals 1 2 2 Medium
Encourage and utilize the formation of the environmental/sustainability living learning program 1 2 2 Medium
Tie employee compensation and rewards to sustainability performance 2 2 1 Medium
Organize Housing Facilities' Annual Report around sustainability 2 2 1 Medium
Use the resources of local and national campus sustainability organizations, environmental entities and other relevant organizations 2 2 1 Medium
Obtain additional funds through student fee increases, external sources or internal fund transfers 2 2 2 Medium
Include sustainability training in new staff orientation 2 2 2 Medium
Pursue sustainability initiatives that involve cost savings; Divide the savings between staff who generate the ideas and initiatives that 
do not save money 2 3 1 Low
Participate in community outreach about sustainability, including hiring a student environmental education intern 2 3 1 Low
Hire a staff-residence sustainability communication and education intern 3 2 1 Low
Conduct sustainability education for students 3 2 1 Low
Use a "full-cost accounting" framework to calculate true value of goods and services; Use the "savings" for environmental 
improvement 3 3 3 Low

 
# Tiering system for importance is based on an independent qualitative assessment on a scale from 1 (most important) to 3 (least important) 
* Tiering system for cost is based on an independent qualitative assessment on a scale from 1 (lowest) to 3 (highest) 
+ Tiering system for time is based on an independent scale from 1 (1 year or less) to 2 (1-3 years) to 3 (3 years of more) 
~ Ranking system for priority is a compilation of the three independent indicators, according to a weighted average, using the following formula:  
(2 x Importance) + (1.5 x Cost) + (1 x Time).  The scores were then ranked in terms of priority according to the following scale: High 
(4.5-6.5), Medium (7.0-9.0), Low (9.5 – 13.5). 
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Table 7.3: Sustainable Decision-making Indicators 
Auditing & Goal-Setting
1) Percentage of completed sustainability audits
2) Percentage of facilities setting sustainability goals as well as the percent achievement of goals 

Training
1) Percentage of staff completing "appropriate level" of sustainability training
2) Percentage of residents receiving sustainability education from Housing
Finances
1) Annual savings from environmental/sustainability initiatives
2) Annual cost of environmental/sustainability initiatives
________________________________________________________________________ 
7.1 Auditing (Information Management) and Goal-setting 
 
The critical first steps to sustainable decision-making, auditing and goal-setting, require 
input from many stakeholders.  As discussed in Section 6, Housing does not have a 
systemic approach to collecting and assessing environmental performance data.  
However, the gathering of this data is crucial to establishing effective management for 
sustainability because auditing (in the broad sense)61 provides the requisite baseline from 
which to work on environmental improvement.  As demonstrated in Section 6 through the 
West Quadrangle data, auditing does not have to be a long and detailed process to be 
effective for sustainable management.  The methodology for information management 
can be to begin by gathering all readily available building and Housing-wide data.  For 
example, utilities and waste data are typically reported monthly (Smith 1993).  Next, 
surveys can be sent to managers requesting information on parameters such as 
purchasing, grounds and dining operations.  These managers might have data that they 
can refer to or they might have to make estimates based on experience.  In either case, 
aggregating the information from the managers can form a substantial database.  In 
addition, qualitative information relating to environmental attitudes, ethos and decision-
making should be gathered through a variety of channels.   
 
The indicators presented in this section and the previous section (Section 6) could 
provide the substantive basis for Housing’s future information management for 
sustainability.   Moreover, the sustainability coordinator or task group (discussed in the 
next subsection) could be the facilitator of these efforts.  This person or group would be 
responsible for gathering, aggregating and reporting the results of annual sustainability 
audits, perhaps in the form of a sustainability report.  In any case, auditing is essential to 
environmental improvement since baseline conditions must be understood to make and 
measure progress, as shown in Section 4 through organizations such as Interface and 
Scandic Hotels.62   
 
                                                           
61 In this subsection, the terms auditing and information management are used interchangeably since 
auditing is defined in the broadest possible way. 
62 Since many environmental auditing books and references exist, some even specific to universities (for 
example, Smith 1993 and Keniry 1995), this report will not go into further detail about information 
management. 
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Once an information management system has been implemented (or during the initial 
phases), Housing could set short-term and long-term sustainability goals63 for individual 
facilities and the organization.  These goals should conform to the sustainability 
principles outlined in Section 2 (including TNS if Housing chooses this framework).  The 
goals should build off the sustainability vision established through the mission and goals 
statements by providing an implementation program, perhaps based on one-year, three-
year and ten-year sustainability goals.  The sustainability coordinator or task group 
(discussed in the next subsection) should assist in goal-setting and be available as a 
resource to decision-makers. Housing could establish monetary or other rewards and 
incentives for meeting these goals.  
 
Goal-setting must involve all stakeholders in brainstorming and envisioning sustainability 
objectives.  The leaders in this effort should be the Departmental Management Team 
(DMT), which includes the managers of each functional area within Housing.  The DMT 
can set the stage for sustainability by establishing high-level objectives and priorities.  
This process has already begun through sustainability education and other efforts by the 
DMT at involvement in researching and writing this report.  In addition, DMT could 
create specific adaptable plans for implementation in all of Housing’s functional areas.  
 
At the facilities level, each residence hall could convene an annual meeting of 
stakeholders (including facilities, dining services, residence education and residence 
representatives) to discuss sustainability goals.64  While this process would be greatly 
facilitated by audit data, goal-setting is possible in the absence of such data.  Again, the 
sustainability coordinator or task group should be active in sustainability goal-setting 
meetings and should be responsible for encouraging the process and monitoring 
attainment of goals.  The goals should reflect broader Housing goals as well as the 
specifics of the building, based on the preferences of the stakeholders.  Many of the 
examples presented in Section 4, such as Scandic Hotels, stress the importance of this 
facility-level goal-setting exercise.  Tables 7.1 and 7.2 summarize and analyze 
(respectively) all the recommendations in this subsection. 
 
The simple indicator to measure progress in information management is the percentage of 
audits completed annually.  The goal is for all 14 facilities (including Family Housing as 
one facility) and the entire organization to conduct annual audits.  Therefore, since no 
systemic auditing currently occurs, movement toward sustainability implies increasing 
audit percentages from 0% to 100%.  In addition, qualitative assessments of the audits 
can be used as a measure of quality.  To measure progress in goal-setting, the same 
process can be used with the addition of a goal achievement measurement.  The 
percentage of facilities setting sustainability goals and the percent achievement of goals 
(by facility and Housing-wide) can be used to measure progress toward sustainability.  
Again, a qualitative assessment would also be necessary to measure quality. These 
indicators are summarized in Table 7.3. 

                                                           
63 The term “goals” is used in the broad sense in this subsection and includes, for example, objectives, 
priorities, plans and measurement matrices. 
64 This meeting could become a part of the annual review process or a separate arrangement.  The important 
facet is that representative stakeholders are present and active. 
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7.2 Staffing 
 
The most important recommendation in this report and the biggest key to success in any 
sustainable management program is the institutionalization of management for 
sustainability through assigning staff responsibility.  One approach to achieving this goal 
is to hire or appoint a full-time sustainability coordinator (SC).  Although this approach 
can cost substantial sums of money, the success of University of Texas-Houston Health 
Science Center, Tulane University, Bates College and many other organizations 
undertaking sustainability initiatives has been made possible by the presence of an active 
SC.  For example, Figure 7.1 provides the description of the environmental 
(sustainability) coordinator at Bates College (Libby 1999).  As described in International 
Hotels Environmental Initiative (1998), “The programme is more likely to succeed if you 
appoint a figurehead or ‘champion’ to drive home the message.”  A SC ensures that 
movement toward sustainability occurs by making progress his or her responsibility.  A 
SC initiates, catalyzes and communicates sustainability initiatives.  Information gathering 
about other organizations’ sustainable practices as well as other initiatives within the 
university and community are also part of a SC’s role.  The presence of a point person for 
sustainability activities within Housing would ensure efficiency by avoiding duplication 
of work and providing a single outlet for sustainability issues.  In short, the SC becomes 
the driver for the sustainability initiatives suggested throughout this report.   
 
A SC must work across Housing’s unit boundaries, including Facilities, Dining Services, 
Residence Education, Financial Operations, Family Housing and Information.  Therefore, 
although a home unit might be necessary, a SC needs flexibility to cross unit boundaries 
through a joint-funding agreement or another mechanism to ensure open access.  
Moreover, to meet the multiple demands of the position, many SCs have hired students or 
other assistants to help with specific projects such as building renovation or construction, 
or particular educational projects.  In any case, the larger institutional framework for a SC 
in Housing is beginning to arise at Michigan.  Facilities, Planning and Design has 
recently hired a part-time SC and the creation of a campus-wide SC (in the Office of the 
President) is being considered as part of the “Sustainable UM Proposal.”65  

                                                           
65 Other components of this proposal include a rationale for undertaking sustainability initiatives, a 
sustainability mission and goals statement and the adoption of the Kyoto Protocol on climate change for the 
University.  The proposal is currently gathering supporters in anticipation of its presentation to University 
President Lee Bollinger. 
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Figure 7.1: Environmental (Sustainability) Coordinator Job Description from Bates 
College (Libby 1999) 
 
Reports to Dean of the College, Responsibilities: 
 
1) Convene and coordinate the Environmental Confederation, a group of 

environmental leaders in the College, whose mission it is to develop and 
implement the College's comprehensive environmental plan, entitled the Green 
Action Plan. 

 
2) Coordinate such projects that arise as a result of the Environmental 

Confederation's work. 
 
3) Educate the college community with regards to the Recycling Program, source 

reduction, conservation, and other environmental issues.  Encourage more 
environmentally responsible behavior. 

 
4) To work closely with the Physical Plant and Dining Services staff in order to 

assist with the design, implementation, and growth of the Recycling and other 
Environmental Programs. 

 
5) To identify opportunities and to provide recommendations to the College (both 

administration and student body) to reduce its adverse impact on the environment 
with particular emphasis on achieving sustainable practices. 

 
6) Facilitate cooperative programming involving faculty, staff, and student groups 

interested in environmental activities. 
 
7) Assist the college in environmental planning by serving as a member of the 

President's Council and participating in other committees involving work with a 
significant environmental impact. 

 
8) To exchange information with organizations outside of Bates, including other 

educational institutions, environmental organizations, and government agencies. 
 
9) To spearhead the organization of campus Earth Day events. 
 
10) To serve as advisor to the Environmental House, a student residence, as 

necessary. 
 
11) To supervise the Student Recycling Educators and organize the system of dorm 

Recycling Volunteers. 
 
12) To function to coordinate all campus groups interested in the environment to 

insure coherency of planning and programming. 
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The second approach to institutionalizing management for sustainability is to form a 
standing task group on sustainability.66  This group might consist of members from 
Housing’s key functional areas as well as other university stakeholders, including faculty, 
non-Housing staff and students.  Responsibility for coordinating this group could fall to 
one “lead member” who reports to the Housing-wide Departmental Management Team.  
Campuses such as Indiana University and Michigan State University have found this 
team-based strategy useful in advancing sustainability initiatives (IUB Council for 
Environmental Stewardship).  One advantage of this approach as opposed to appointing  
or hiring a SC is that participation by all units at some level is guaranteed.  One 
disadvantage is that no member would have full-time responsibilities to lead Housing’s 
sustainability efforts. 
 
Regardless of whether an individual, a task force or both carry out sustainability 
coordination, the following role description, which was adapted from the descriptions of 
environmental coordinating bodies across the country and world, applies: 
• Serve as an information source and contact point for all Housing 

environmental/sustainability-related activities 
• Generate ideas and resources for sustainability activities 
• Supervise auditing and goal-setting for sustainability throughout Housing 
• Monitor progress toward sustainability through indicators and other measures 
• Seek funding outside Housing for sustainability initiatives 
• Gather useful information about relevant leading-edge sustainable  
• Facilitate environmental/sustainability information exchange among within 

Housing and throughout the university, including coordinating interaction 
between the academic and operational parts of the university’s sustainability 
efforts 

• Establish educational and outreach sustainability initiatives within and outside of 
Housing 

• Assist in the formulation, communication and promotion of 
sustainability/environmental policies and initiatives in collaboration with all 
stakeholders in Housing, including other University of Michigan units, the Ann 
Arbor community, local and national government, and other campuses. 

 
A sustainability coordinating body or person must be a catalyst for the sustainable 
management process as opposed to the sole sustainability advocate and action generator.  
Since sustainability initiatives require the interest, input and activity of many 
stakeholders, the organizational tendency to delegate all sustainability responsible to a SC 
or group must be overcome.  For example, the appointment or hiring of a SC or task 
group can have unintended negative consequences if he, she or the group is viewed as a 
substitute for incorporation of sustainability into all of Housing’s positions.  Housing’s 
staff might view sustainability as the responsibility of a SC or the task group (as opposed 
to themselves) if the organization is not careful.  This situation would lead to an 
overworked and largely unsuccessful person or group. 
 

                                                           
66 Note that this approach would also work well in tandem with a SC. 
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The second key staffing initiative in movement toward sustainable management is the use 
of sustainability as a staff performance measure.  Interface, as outlined in Section 4, has 
achieved success by tying employee rewards and compensation to the attainment of 
sustainability objectives.  In Housing, incorporation of sustainability into staff 
performance evaluation would be a crucial step in institutionalizing and advancing 
environmental goals.  Sustainability initiatives need to be an important part of a job as 
opposed to an external factor and a last priority.  Currently, staff are pursuing 
sustainability initiatives because of agreement with the philosophy and a feeling of broad 
social responsibility.  However, these staff members are not officially rewarded for their 
efforts.  Alternatively, managers not pursuing sustainable management initiatives face no 
penalties.  Therefore, incentives for sustainability initiatives are minimized.  To 
overcome this barrier, Housing will need to develop sustainability staff performance 
measures.  Tables 7.1 and 7.2 summarize and analyze (respectively) the staffing 
recommendations in this subsection. 
 
7.3 Training 
 
To integrate decision-making for sustainability into Housing, all staff must participate in 
sustainability training as soon as possible.  Although this would put an additional strain 
on staff time and organizational resources, it is critical to the success of a management 
for sustainability initiative.  Interface and University of Texas-Houston Health Science 
Center point to sustainability training for their entire staff as one of the important factors 
in their success (as detailed in Section 4).  Many managers and other environmental 
decision-makers in Housing have started the training process through participation in the 
“University Housing Sustainability Forum” on March 18, 1999 (see Appendix A) as well 
as through discussions about this report.  The forum introduced sustainability, but did not 
provide details about applying the sustainability principles in Housing.  Therefore, 
training for top decision-makers must be expanded.  Moreover, all Housing staff should 
receive a level of sustainability training based on their job descriptions.  For example, 
custodians could receive two hours while purchasing staff could receive 1-2 days of 
training.  This training should be conducted within the next year since it will greatly 
facilitate full staff involvement in all sustainability initiatives, particularly goal-setting 
and information management. 
 
Staff training could be conducted on sustainability in general (without a specific 
framework), through TNS or with another framework.  If TNS were selected, the four 
systems conditions would need to be translated for use in Housing (as discussed in 
Section 2).  This translation could be carried out as part of the training sessions or by 
Housing staff prior to the sessions.  In addition, staff training on the thinking and 
methodology involved in decision-making using full-cost accounting and life-cycle 
assessment might be very valuable.  The important point is that Housing must tailor the 
method selected to its unique situation, needs and desires. 
 
Training for new staff members represents one of the best opportunities for Housing to 
institutionalize sustainable decision-making.  Sustainability training could become an 
integral part of orientation for all new staff members.  In this manner, an organizational 
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commitment to sustainable decision-making can be immediately established. 
 
Housing’s sustainability training program could include indicator assessment and 
development.  While this report establishes a proposed set of sustainability indicators, it 
is important for staff to evaluate their priorities for sustainability.  Managers and other 
environmental decision-makers could be asked to develop indicators for their area of 
responsibility as part of the training program and as an example of implementing 
sustainability.  This indicator exercise would facilitate the work of the SC or group in 
evaluating sustainability initiatives and determining organizational priorities. 
 
As Housing staff develop insight and skills about decision-making for sustainability, it is 
important to pass this knowledge along to Housing’s primary stakeholders, the residents.  
Although recycling information is a common part of resident education, sustainability 
education for residents has not yet occurred in Housing.  Not only would sustainability 
education for residents provide a forum to discuss issues and present findings to the 
students, but it could also provide an opportunity for student input into sustainable 
management of Housing.  Ideas for sustainable decision-making could be collected from 
students while current sustainability initiatives could be communicated to residents.  This 
information sharing could be particularly important if resident fee increases are necessary 
to fund sustainability initiatives (to be discussed in the next subsection). One particularly 
important outlet for training and information sharing is the student-run Residence Hall 
Association.67  In any case, the SC, group or other interested staff or students, including 
student environmental organizations, could conduct this residence education.  Training 
recommendations are summarized and analyzed in Tables 7.1 and 7.2 respectively. 
 
The most important training indicator is the percentage of staff trained in sustainability to 
the appropriate level.  While currently there are a set of managers who have received 
limited sustainability training, the goal is to provide all staff with a predetermined amount 
of training.  Therefore, the goal for this indicator is for improvement from its current very 
low percentage to 100% within a short period of time.  A second and less important 
indicator could be the number of residents receiving sustainability training through 
Housing.  The goal for this indicator would be to increase from the current percentage of 
zero to a predetermined increased level (probably not 100% since not all residence halls 
are interested in sustainability education).  Table 7.3 summarizes these indicators. 
 
7.4 Finances 
 
While it is beyond the scope of this report to conduct a cost-benefit analysis of all the 
sustainability initiatives presented, evidence from other organizations and rough 
calculations can provide insight into the finances of organizational alignment with 
sustainability.  The financial aspects of sustainable decision-making must be evaluated in 
both the short-term and long-term.  In general, short-term cost savings can be achieved 
through waste reduction as well as energy and water efficiency gains.  For example, 

                                                           
67 The Residence Hall Association consists of student representatives from each residence halls as well as 
directory board, all of whom are elected by residents.  The association represents residents’ interests in all 
Housing decisions as well as coordinates many educational and social efforts. 
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Dining Services may be able to cut costs by diverting waste and forming partnerships 
with local farmers, as discussed in Section 6.3 and 6.4.  Environmental purchasing also 
has the potential to save money (or, at a minimum not use any additional funds), as 
shown by the City of Santa Monica example in Section 4.3.3.  The best financial strategy 
to achieve these savings is to provide incentives for staff to generate cost-cutting ideas 
that move Housing toward sustainability.  Beyond providing start-up money for cost-
saving projects, Housing could reward staff for cost-saving sustainability initiatives by 
returning a percentage of the savings in their paychecks.  
 
In the short-term, the remainder of the cost savings from sustainability projects (i.e., the 
portion that is not returned directly to staff) could be used to fund other initiatives.  For 
example, the savings from lighting retrofits could be used to offset increased costs of 
buying organic food.  Organizations such as Interface have had great success using this 
method to fund sustainability initiatives.  However, on balance, experience has shown 
that sustainability initiatives are likely to cost more than they save in the short-term, 
particularly since staff time is a valuable resource.  Therefore, short-term funding 
mechanisms must be developed to successfully carry out a sustainable decision-making 
agenda.  One approach to providing the balance of funding is to pass along the costs to 
residents since they will directly and indirectly benefit from movement toward 
sustainability.  Residents will have a safer and healthier living environment through the 
implementation of sustainability initiatives and, therefore, might be willing to pay 
increased fees.  The University of Michigan Board of Regents might be persuaded by this 
logic for a slight fee increase.  
 
Another potential option to provide short-term funding for sustainable decision-making is 
by applying for externally funded grants.  For example, Michigan Department of Energy 
provides grants for energy efficiency projects at non-profit institutions. The 
Environmental Protection Agency (as well as many other organizations) provides money 
for projects in areas such as environmental purchasing.  The SC or group could identify 
and target these potential external-funding sources.  The final source of short-term 
funding could be decreases from the budgets of other functional units within Housing or 
the appropriation of management discretionary funding for sustainability initiatives.  
These sources would have to be discussed and approved internally within Housing. 
 
Over the long-term, sustainable decision-making is likely to be fiscally prudent since 
“prices” will eventually become aligned with “costs” (i.e., the full costs of production).  
Housing is currently paying the market value for goods and services.  This price does not 
include environmental and social burdens as part of the cost.  For example, consumers 
typically pay approximately 8-10 cents per kilowatt-hour for electricity.  However, if the 
environmental and social effects of electricity generation were considered (e.g., air and 
water pollution, habitat destruction, dangerous working conditions, etc.), the price would 
be much higher, perhaps more than double the present level.68  This new price would 
represent the true cost of providing the good or service.  This report has stressed and 
defined how Housing can use this type of thinking, known as “full-cost accounting,” in 
many sections since it represents a way to incorporate sustainability considerations in 
                                                           
68 See Appendix B for a more detailed description of this assessment. 
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decision-making in various areas.  Housing already has experience in finding the least 
cost methods of achieving results based on market price.  Housing can use this 
experience but adapt the decision-making methodology to full-cost accounting (as 
opposed to market pricing) to take great strides toward management for sustainability.  
 
Forward thinking organizations such as Interface have successfully used this “full-cost 
accounting” framework in decision-making (as described in Section 4.1.1).  Housing 
could begin by using full-cost accounting as an internal monitoring device and providing 
the “savings” to sustainability initiatives.  For example, internally calculating the full 
costs of water usage would show the gap between the price paid and the societal cost.  A 
project to calculate this cost-price gap could be conducted by an environmental 
economics student.  In any case, this monetary gap could be used as an internal 
accounting tool to fund sustainability initiatives.  Although there would not be any money 
generation or savings from this accounting tool, it has the potential to convince Housing’s 
stakeholders that the “discount” currently received by externalizing some aspects of cost 
should be used to mitigate environmental impacts.   
 
Housing needs to recognize that decision-making based on full costs will be expensive in 
the short-term.  However, over the long-term prices have to rise to the level of costs since 
displacement of negative effects will reach a limit.  Organizations that have taken 
significant strides toward sustainability before this time is reached will be in an 
advantageous position since their management systems will have experience recognizing 
environmental consequences of goods and services.  At this point, Housing’s 
sustainability initiatives will represent significant cost savings.  Tables 7.1 and 7.2 
summarize and analyze (respectively) the financial recommendations in this subsection. 
 
The first indicator for financing sustainable decision-making is the annual value of 
savings from environmental initiatives.  This indicator should start with fiscal year 1998-
99 as the baseline with the goal of steady annual increases.  The second indicator is the 
annual expenditure on sustainability initiatives.  Housing should decide this annual level 
of spending.  This value can be compared with the true excess cost of managing the 
Housing organization through the previously described full-cost accounting framework.  
Table 7.3 summarizes these indicators. 
 
7.5 Communication 
 
Interactive outlets for communication with all stakeholders must be established if 
sustainability initiatives are to gain support within and outside of Housing.  Although 
these efforts involve expenditure of staff time, the rewards can be great.  For example, as 
mentioned in the previous subsection, Housing residents need to be aware of 
sustainability efforts to ensure success.  Since initiatives are likely to pertain directly and 
indirectly to residents, sustainability education must focus not only on environmental and 
societal issues in general but also on Housing’s response to these issues and outlets for 
involvement.  A student intern in Housing’s Department of Residence Education 
specifically focused on sustainability education would greatly facilitate this process.  This 
student would be responsible for communicating with residents through the Residence 
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Hall Association, hall councils and residence education staff (including Resident 
Advisors) as well as through running sustainability programs for floors or other groups of 
interested residents.  The intern would provide the link between Housing’s operational 
sustainability efforts and the students. 
 
The University of Texas-Houston Health Science Center specifically allocates a portion 
of their SC’s time to conduct sustainability training in off-campus community settings, 
such as schools and religious centers, as well as to provide forums for community 
outreach and participation in sustainability initiatives.  According to George Bandy II, 
UT-Houston’s SC, this off-campus community time is invaluable in gaining support for 
all sustainability initiatives (Bandy II 1999).  Moreover, spending time in the non-campus 
community has improved UT-Houston’s image.  Housing has begun off-campus 
community interaction on sustainability by collaborating with the National Wildlife 
Federation and, to a lesser degree, the Ann Arbor Ecology Center for this report.  
Moreover, Housing partners with Ann Arbor’s Northside Elementary School for a variety 
of educational and operational initiatives (although not specifically on environmental 
issues).  In the future, Housing will need to find additional methods of community 
interaction to ensure success in sustainability initiatives. 
 
A major communication tool used internally and externally by Housing Facilities is its 
Annual Report.  Integrating sustainability as a core value and organizing principle in the 
report would effectively communicate organizational commitment.  In the 1997-98 
Annual Report, the concept of sustainability first appeared as one of the functional areas 
(Figure 7.2) (The University of Michigan Housing Facilities Department 1998).  This 
explicit recognition of sustainability as a guiding principle in Housing and Housing 
Facilities was an important first step in communicating and driving sustainability 
initiatives.  The next step is to formulate large portions of the report around the concept 
of sustainability, perhaps including sustainability indicators in each relevant section.  
This form of organization would clearly articulate the prevalence of decision-making for 
sustainability in the organization. 
 
The Internet is an important tool in communicating Housing’s sustainability efforts to all 
stakeholders.  Not only does the Internet have the potential to save paper and thus 
demonstrate a commitment to the environmental, but it also can disseminate information 
quickly and efficiently.  An important way to demonstrate a commitment to information 
exchange over the Internet would be to put this report on-line.  Communication 
recommendations are summarized and analyzed in Tables 7.1 and 7.2 respectively.   
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7.6 Integration with the Michigan Campus and Relevant Organizations 
 
Housing and Housing Facilities need to take greater advantage of their location within a 
university containing many entities committed to environmental issues.  Decision-making 
for sustainability requires tapping into the environmental resources of the larger 
university, particularly the School of Natural Resources and Environment (SNRE).  
Housing has begun this process by collaborating with SNRE professors for sustainability 
training and by utilizing the Winter 1999 sustainability lecture series sponsored by SNRE  
and the Business School.  If Housing positions itself as a testing ground for 
organizational applications of sustainability theory as well as other environmental issues, 
it will be able to better leverage a sustainability program, particularly in terms of cutting 
costs.  Student and staff support throughout the university would be extremely helpful in 
achieving this goal. 
 
One proven method of integrating operational units with academic units is through the 
creation of a course (or courses) that combines environmental and sustainability theory 
with applications in Housing.  For example, students could study renewable energy while 
assessing its potential within Housing.  In this way, Housing could limit staff time spent 
on projects while still achieving results.  Moreover, the students and staff involved in the 
collaborative initiatives can test theories and conduct practical applications of 
coursework.  Brown University is successfully implementing this idea with a course 
entitled “Campus Environmental Stewardship” (Brown Is Green Program Website 1998).  
This annual course is led by Brown’s SC and includes lectures on environmental issues 
on campus and projects related to solving sustainability problems.  At least three other 
campuses have similar courses.  Michigan experimented with this course method with the 
“Greening the Maize and Blue” seminar in Fall 1995.  The course participants conducted 
many valuable projects including “Awareness Building of Organic Produce for College 
Campuses: A Case Study at Couzens Dining Service” (Duncan 1996).  Unfortunately, 
this course was facilitated by a doctoral student and has not been repeated.  However, 
there are currently efforts (in a pre-proposal stage) to start a new course on “Sustainable 
Campus Management” that would use Housing as its main project area.  This course 
would infuse energy, ideas and resources into Housing’s sustainability program. 
 
Another way to unlock student and staff potential at Michigan is to provide internships, 
part-time positions and independent studies working on Housing sustainability projects.  
Housing already periodically offers these opportunities but has the opportunity to expand 
this program.  Internships (during the summer) and part-time positions for students would 
not require faculty involvement but would require funding while independent study 
would require faculty oversight but could be provided free of charge.  In any case, many 
of the projects suggested in this section as well as the previous sections would benefit 
greatly from student assistance by relieving staff time duties and providing a fresh 
perspective.  In fact, student work might be the most cost-effective way of implementing 
many of the sustainability suggestions throughout this report.  The SC or group could 
supervise this student-based workforce.  The best way to start recruiting is by targeting 
students (via e-mail) in SNRE, the Business School, College of Engineering, the College 
of Architecture and Urban Planning, and the College of Literature, Science and the Arts.  
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In addition, utilizing current staff contacts and initiating further staff interaction could be 
useful.  Overall, forming effective partnerships with students and staff at Michigan could 
be one of the most important drivers in Housing’s sustainability initiatives. 
 
Campus student groups represent another great resource for Housing’s sustainability 
efforts.  Groups such as the Michigan Student Assembly’s Environmental Issues 
Commission and ENACT are anxious to get involved in campus greening issues.  These 
groups often work without charge in order to have a positive effect on environmental 
issues on campus.  Housing has effectively collaborated with these groups in the past.  
For example, Dining Services partnered with food safety and animals rights groups on 
campus during the Winter 1998 environmental theme semester to organize 
“environmental dining days” and offer educational literature on reducing food 
consumption impacts.  These partnership opportunities will need to increase in the future 
to help drive sustainability initiatives. 
 
An exciting new initiative within Housing might provide the opportunity for increased 
student involvement in sustainability efforts.  A “living learning program”69 focused on 
environmental/sustainability issues is currently being proposed for Fall 2000.  Once this 
program commences, there will be an in-house stock of students and faculty with an 
environmental interest and a stake in Housing.  One of the keystone courses under 
consideration for this program is the campus environmental stewardship course discussed 
previously in this subsection.  In many ways, this would be ideal for Housing’s 
sustainability initiatives since effort to obtain student and staff assistance would be 
minimized.  This program would directly provide the essential linkage between Housing 
and other important units on campus. 
 
Outside the University of Michigan, many organizations can provide valuable resources 
to Housing’s sustainability efforts.  This report is part of the National Wildlife 
Federation’s Campus Ecology Program, which has provided many case studies and other 
resources. Organizations such as University Leaders for a Sustainable Future and Second 
Nature: Education for Sustainability focus specifically on campus greening activities and 
can provide valuable resources.  Moreover, the Environmental Protection Agency (EPA) 
is beginning to focus on campuses and their environmental impacts in both a positive and 
negative manner.70  On the positive side, the EPA has initiated programs, such as 
environmentally preferable purchasing (as discussed in 6.2.2), that could be useful to 
                                                           
69 Living Learning Programs are theme-based initiatives in which residents live, work and study in a 
residence hall with other people with similar interests.  Faculty offices, classrooms and student rooms are 
often located in the same area to maximize interactions.  There are currently seven living learning programs 
in Housing. 
70 Housing has already collaborated with the EPA on Energy Star and Green Lights programs (The 
University of Michigan Housing Facilities Department 1998). 
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Housing.  On the negative side, the EPA has begun to scrutinize campus operations, 
resulting in fines at several major universities.  In addition, other governmental and non-
governmental organizations, particularly entities focused on sustainability such as TNS, 
have valuable resources for Housing.  The key is to find efficient ways of using this 
potential.  Campus and community integration recommendations are summarized and 
analyzed in Tables 7.1 and 7.2, respectively.
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Section 8: Conclusion 
 
This report presented a sustainability vision for Housing as well as the framework of a 
management program to achieve this vision.  An implicit goal of this report was to 
convince Housing’s stakeholders that aligning the organization with sustainability is 
valuable.  To this end, the report cited many examples of positive benefits, both material 
and immaterial, of using sustainability as a guiding principle.  However, sustainability is 
a moving target since the concept has not been fully articulated or implemented by any 
entity.  Management for sustainability has not yet even been fully evaluated, particularly 
in terms of cost implications.  Therefore, the vision and program in this report remain 
open to interpretation and further input from Housing’s stakeholders.  This report is a 
working document with goals and objectives that will change and be redefined in the 
coming months and years.  Moreover, this report was intentionally comprehensive in 
scope but not depth (in most areas) so that the relevant entities can fill in the details and 
realign the program as they travel along the path to sustainability.  As long as the 
organization is moving toward ecological sustainability, Housing can feel confident that 
it is making progress. 
 
Throughout this report, three important principles of management for sustainability in 
Housing emerged many times.  These principles can serve as a general summary of the 
broad recommendations in the report: 
1) A holistic perspective on environmental issues is required for movement 

toward sustainability: Environmental impacts of decisions and operations must 
be considered from the perspective of society as well as Housing.  This principle 
is applicable at many levels, but in general requires broad thinking about 
implications of actions affecting our collective environment.   

2) The changes inherent in management for sustainability must be made 
systemic using tools such as The Natural Step, full-cost accounting and life-
cycle assessment: This principle highlights the requisite changes in thinking at 
every level with every stakeholder to manage for sustainability.  Piecemeal 
solutions to environmental problems cannot substitute for institutionalized 
changes in systems and values. 

3) Management for sustainability must be integrative both within and outside 
of the University of Michigan: Housing will require assistance and input from 
various entities and, thus, needs to develop and retain ties with students, faculty, 
staff, the community and other entities.  If Housing positions itself as a visionary 
organization on the leading edge of a movement, interested parties will begin to 
seek out Housing and help alleviate any burdens on staff time.   

Overall, implementation of these three principles will require time, effort and 
commitment on the part of Housing since they are not quickly or easily achievable.  
However, the rewards of commitment to these principles can be substantial. 
 
The isolated environmental projects currently being undertaken in Housing, while often 
very beneficial, fall far short of the sustainability vision for each operational area and 
decision-making structure.  This report attempted to build off strong initiatives, such as 
recycling and energy management, to provide examples for other initiatives leading 
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toward sustainability.  The most crucial element of this report was the multitude of 
suggestions for bridging the gap between Housing’s current situation and its vision for 
the future (as well as the suggestions to help create a vision for Housing’s future).  While 
it is not feasible to recount all the operational recommendations in this report, the 
following ten recommendations (in approximate order of importance) represent a sample 
of the most important ones contained in the report:71 
1) Hire or appoint a sustainability coordinator or sustainability task group 
2) Align Housing mission and goals statements with sustainability and develop a 

department-wide free-standing sustainability policy statement 
3) Conduct an annual sustainability audit in Housing and set goals (and incentives) 

for the future 
4) Train staff in sustainability to a level appropriate for their position 
5) Use full-cost accounting and life-cycle assessment as tools for decision-making 

for sustainability 
6) Create responsibility for an environmentally preferable purchasing program 
7) Form an environment/sustainability team in dining services 
8) Involve non-Housing students, staff, faculty and groups in sustainability efforts 
9) Develop partnerships for material reuse 
10) Implement energy and water efficiency measures (short-term) while moving 

toward renewable energy and sustainable water usage (long-term), perhaps 
incorporating elements of incentive-based pricing for energy to spur behavioral 
change. 

Implementing these ten recommendations would constitute significant next steps in 
Housing’s movement toward management for sustainability, as detailed in this report.  As 
is stressed in these recommendations and throughout the report, Housing will need to 
simultaneously adapt its operations and decision-making mechanisms to truly move 
toward sustainability management. 
 
Beyond its uses in Housing, a broader goal of this report was to provide useful 
documentation and recommendations for the University of Michigan, other universities 
or any other entities interested in management for sustainability.  Some of the findings 
and suggestions in this report are already being used in a university-wide “Sustainable 
UM Proposal.”  Moreover, this report will be disseminated to a broader audience using 
the Internet as well as other methods of communication with interested organizations.  
Overall, efforts toward management for sustainability cannot be isolated within any 
single organization since our collective environment is linked to everything in the world.  
Therefore, Housing must think internally and externally about management for 
sustainability to achieve success. 

                                                           
71 Note that a quick summary of the important recommendations is contained in Tables 4.1-4.5, Tables 6.1-
6.5, and Tables 7.1-7.3. 
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Appendix A: University Housing’s Sustainability Training Session 
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Appendix B: Case Study on Externalities in Electricity Pricing in Residence Halls 
 
B.1: The Problem with Electricity Pricing in Residence Halls 

 
The problems with electricity management for the University of Michigan’s Housing 
Division can be viewed on two levels: Housing-wide and society-wide.  At the Housing 
level, staff members have attempted to control electricity usage and costs relatively 
unsuccessfully over the past 15 years.72  Since 1973-74, despite continuous attempts at 
energy conservation strategies, costs have risen by $197,067.40 per year for electricity73 
while steam and natural gas costs have decreased.  In fiscal year 1997-98, Housing spent 
$2,072,000 on electricity in its 13 residence halls, which represents 47% of total costs for 
utilities and energy.  Conservation measures have not worked to the satisfaction of 
Housing’s energy managers since usage and costs have continued to rise in both absolute 
and relative terms.74  While heat and water conservation initiatives such as adding roof 
insulation, installing higher efficiency window systems, metering each building and 
providing a monthly report, and installing low-flow showerheads and faucet aerators have 
been successful in cutting costs by over $1,062,000 per year,75 electricity conservation 
still lags far behind. 
 
A major part of Housing’s electricity problem stems from the fact that students who rent 
rooms pay a fixed fee for occupancy, regardless of electricity usage.  Even though student 
fees are used to pay the electricity bills, the residents themselves have no concept of the 
cost of their electricity usage since their fees are pre-paid and unchangeable.  Next year’s 
students feel the burden of excess energy usage in the form of increased fees.  However, 
most students do not return to residence halls and, therefore, do not ever feel the effects 
of increased fees.  Moreover, since the explanation to students for increased fees never 
includes increased electricity usage, even returning residents are unlikely to make the 
connection. 
 
Residence halls have uncommon electricity usage issues due to common space.  For 

                                                           
72 All data on Housing comes from either the University of Michigan Housing Facilities Department (1998) 
or via personal contact with the Energy Management Directior and Assistant Facilities Director. 
73 The costs are based on a comparison between fiscal year 1973-74 and 1997-98 (adjusted for inflation). 
74 One reason for this increase is increased computer usage in residence hall rooms.  For the purposes of 
this paper, however, this factor will be largely ignored since managers believe that the problem is not solely 
attributable to this factor. 
75 This comparison is also based on fiscal year 1973-74 versus 1997-98 and has been adjusted for heating 
degree-days as well as inflation. 
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example, many of the lighting fixtures occur in hallways, lounges, bathrooms and other 
common areas in which usage is not limited to any set of residents.  In addition, even 
within rooms, there are often multiple occupants with different electricity usage patterns.  
In other words, there is no simple way to assign electricity usage to a person or group.  
Moreover, many residence halls have offices, dining halls and other areas that are on 
common meters with student areas. 
 
Housing’s electricity usage reduction program revolves around participation in the US 
Environmental Protection Agency’s (EPA) Green Lights Program.  It is important to note 
that this program focuses on technical as opposed to behavioral solutions to the electricity 
problem.  This voluntary program consists of surveying all lighting systems and 
upgrading to more energy efficient systems where “applicable and profitable.”76  
Currently Housing is converting incandescent bulbs to self-ballasted fluorescent units and 
other higher efficiency units.  Decisions on retrofits are based on payback periods of 
three years (i.e., conduct the activity if costs are recovered in less than 3 years) and well 
over $1,000,000 has been spent thus far.  An additional electricity management and 
education campaign, which focused on behavioral changes, was conducted last year in 
conjunction with the University-wide Environmental Theme Semester by placing stickers 
reading “Turn Off the Light” (with a picture of a tree) in all student rooms and in many 
common areas.77  The effect of this program has not been determined. 
 
At the societal level, the main issue is the difference between private and social costs of 
consuming electricity.  Detroit Edison charges Housing approximately $.08/kilowatt-
hours.  All electricity decisions, including retrofits, equipment purchases, and other 
related energy management decisions, are made based upon this rate.  As a regulated 
monopoly, this rate stems from government intervention, but does not include full social 
costs of energy generation.  For example, the pollution from energy generation has an 
associated public and ecosystem health cost.  Environmental economists have attempted 
to quantify these costs in a variety of applications (as shown in Section B.3).  However, 
the full costs of electricity usage are not passed along to consumers such as Housing in 
the form of price paid to utilities such as Detroit Edison. Therefore, Housing is not using 
the socially optimal (i.e. efficient) level of electricity in its building. 
 
B.2: Theoretical Framework for Electricity Management 

 
The two levels of analysis introduced in Section B.1, Housing-wide and society-wide, 
can be separated into three entities: residents, Housing, and Detroit Edison.  Problems 
with high levels of electricity consumption occur largely because of market failures in the 
interactions between these entities.  In each case, understanding the true costs of 
consumption is critical to assessing the market failure and possible remedies. 
 
A lease governs the formal relationship between residents and Housing.  This contract, 
while allowing additional payments in the case of property destruction and other 
incidentals, does not explicitly include incentives or disincentives for energy usage.  In 
                                                           
76 These are the terms used in Housing and Housing Facilities’ Annual Reports. 
77 Monthly comparisons will be available beginning in January 1999. 
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other words, the contract involves a firm fixed price in terms of electricity.  This market 
price is paid by Housing to Detroit Edison based mainly on usage by residents.  
Therefore, the risk burden, as predicted by firm fixed price contract theory, is placed 
solely on Housing, the contractor.  However, in a twist to the standard theory, the resident 
(the contractee) exercises control over electricity usage (which represents the risk).  If the 
resident is responsible for more electricity usage than expected, Housing is forced to 
cover these costs before passing them along to next year’s residents.78  
 
The externalities from this contracting scenario are readily apparent.  Since residents do 
not directly pay for electricity consumption, market theory predicts that they will 
consume until fully saturated.  Incentives to minimize use of lighting or electrical 
products are almost non-existent since a contract has been signed which does not directly 
incorporate electricity consumption.  This situation is called a “moral hazard,” a situation 
in which other people pay the cost of the present actions, thus reducing incentives for 
“economizing.”  In this scenario, Housing and future residents pay costs so the prediction 
is that current resident usage will be maximized.  These costs can be thought of as “social 
costs” while the resident costs can be thought of as “private costs.”  The market failure 
occurs because these costs diverge. 
 
At the societal level, the market failure, or externality, appears in the price that Detroit 
Edison charges Housing for electricity usage.  As noted in Section B.2, this price affects 
all electricity decisions made by Housing, including those related to lighting individual 
student rooms and common areas.  In more formal terms, Housing chooses electricity 
usage based on marginal rates of substitution (the budget line) and price ratios (similar to 
an indifference curve).  Electricity is compared to all other goods and services along a 
budget line, as marked by BL Figure B.1.  On one end of this line, all of Housing’s 
income goes towards electricity while at the other end all of Housing’s income goes to 
other goods and services.  These points represent Housing’s total budget, which is $379 
million, divided by the total amount of electricity or other goods and services that 
housing can buy.79  While neither extreme of the budget line is feasible, the middle 
portion of the curve represents the area in which Housing’s electricity decisions are 
made.  The curve furthest from the origin in Figure B.1 represents the price ratio of 
electricity to other goods and services.  The slope of the price ratio is –P

electricity
/P

other goods 

and services 
or –$.08/kilowatt-hours

 
/ P

other goods and services
. The current equilibrium for 

consumption in Housing falls at point A, where the price ratio is tangent to the budget 
line and the usage is 25,900,000 kilowatt-hours/year (i.e. current usage).  The underlying 
assumption is that Housing is currently maximizing utility, given the price of 
$.08/kilowatt-hours.  
 

                                                           
78 An important thing to note is that Housing is aware of these risks and subsequently adjusts student fees.  
Moreover, this situation is a variation of a regulated monopoly as most first-year students live in residence 
halls, and the University of Michigan Board of Trustees approves fee increases. 
79  In the case of electricity, this value is known, since total budget can be divided by electricity price:  
 $379,000,000/ $.08/kilowatt-hours= 4,747,500,000 kilowatt-hours.  In the case of other goods and 
services, since price cannot be determined, the precise value cannot be computed. 
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________________________________________________________________________ 
In terms of production by Detroit Edison and all electricity generators, I assume that the 
price that Housing pays, $.08/kilowatt-hours, is the same for all customers in Detroit and 
throughout the United Sates.  I make this assumption because the production analysis 
requires a market-level evaluation of the electricity sector since prices are dependent 
upon all other providers.80  Detroit Edison and all other electricity providers produce 
along a transformation curve, as represented in Figure B.2.  The curve represents total 
production capacity given the constraints on electricity generation.  The Social Budget 
Line (SBL) and Social Price Ratio (SPR) curves are analogous to the Housing budget 
lines and price ratio curves drawn in Figure B.1 although these curves represent an 
aggregate of societal resources and prices.  Assuming that this market functions 
according to the consumer and producer theory outlined above, point D represents the 
most efficient allocation of electricity (given the price of $.08/kilowatt-hours) since it is 
the point of tangency of the social budget line and social price ratio along the 
transformation curve.  This model does not account for externalities, but does represent 
some the rationale behind the prices that Housing has been accustomed to. 
 
The problems in the market occur because the cost paid by Housing to Detroit Edison is a 
private cost that diverges from the social cost.  The reason for this failure is not that 
Detroit Edison is undercharging given its production costs, but rather that the effects of 
electricity generation on society are not accounted for in production.  This lack of 
accountability is then transferred to Housing in the form of lower prices, which in turn 
form the basis for consumption decisions.  In more formal terms, to account for social 
                                                           
80 Again, at this point, I am ignoring the regulated monopoly characteristic of the electricity market for 
simplicity sake.  However, in reality, regulation would affect production decisions. 
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cost and to achieve an efficient outcome, increases in the price of electricity in absolute 
terms and relative to other goods and services are necessary.  Therefore, the slope of the 
budget line (marginal rate of substitution) must decrease since it starts at the same point 
on the “other goods and services axis” but hits the electricity axis at a point closer to 0 (as 
illustrated by BL’ in Figure B.1).  Moreover the price ratio must move closer to the origin 
and become more steep (as illustrated by –P 

electricity
/ -P 

other goods and services
’in Figure B.1).  

The interaction of these factors leads to a new, more efficient, equilibrium of 
consumption at point B.   
 
In terms of societal production, increases in electricity price have similar effects.  The 
SBL’ and SPR’ in Figure B.2 are analogous to the new budget line and price ratios in 
Figure B.1.  Overall, the efficient market settles by aligning private costs with social 
costs, which is represented at point C in Figure B.2.  The effect of this new equilibrium 
on Housing would be significant in terms of cost, usage and all electricity decisions.  
Different ways of instituting and measuring this socially optimal price and usage will be 
presented in the next two sections of this paper. 
________________________________________________________________________ 
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B.3: Additional Data on Electricity 
 
The goal of this Section is to perform the calculations necessary to draw conclusions 
about decision making as predicted by the theories introduced in Section B.2.  To this 
end, additional data will be introduced from Housing as well as from Ann Arbor and the 
economics literature. As outlined in Sections B.1 and B.2, economic theory on pricing 
externalities predicts that Housing residents use more electricity than residents whom are 
forced to pay a direct usage fee for electricity do.  In order to test this theoretical 
prediction, I have accumulated data on electricity usage in Housing as a whole and for 
each building.  In order to make as fair a comparison as possible between Housing data 
and data from the Ann Arbor community, I decided to select the residence hall which is 
closest in size and electricity source to an average apartment building in Ann Arbor.  The 
residence hall selected is Bursley Hall, a residence hall on North Campus which houses 
approximately 1,300 students.  The relevant parameter for comparison is electricity usage 
(in kilowatt-hours) per area (in square feet) in one year: 
 
Bursley Residence Hall: 2,717,000 kilowatt-hours/year / 330,000 square feet  =  
8.3 kilowatt-hours/square foot-year 
 
Although this is a rough estimate, it can serve as a baseline for electricity usage for the 
model developed in Section B.2.  In other words, I will assume that 8.3 kilowatt-
hours/square foot-year represents usage when maximized by residents while being 
reduced through energy conservation measures by Housing (point A on Figure B.1).  This 
estimate represents the “saturation value” and externality and contract theory predicts that 
this cost is higher than the cost for a similar building in which residents pay a monthly 
fee based on usage.  In Ann Arbor, the University Towers, which is approximately the 
same size as Bursley Hall, is the natural choice of a building with a similar population 
and location as Bursley.  Unfortunately, through a conversation with the property 
manager, I learned that building-wide data was not available.  However, estimates based 
on average cost per month for electricity and average apartment area were available and 
the equation below converts these values to kilowatt-hours/square foot/year: 
 
U Towers:  $30 / month-aptmt. x 12 months / year  x   1 kilowatt-hours / $.0981  x  1 
apmt./ 685 square feet =  5.8 kilowatt-hours/square foot-year 
 
An initial glance at the electricity usage for Bursley as compared to University Towers 
seems to confirm initial expectations that an externality does exist and that Housing 
residents use more electricity than tenants whom directly pay electricity bills.  This result 
makes sense intuitively although the data presented are severely limited in predictive 
ability.  Sources of potential errors or bias in this comparison include differences in space 
usage between Bursley and University Towers,82 differences in usage between monthly 

                                                           
81 Note that this rate is more expensive than Housing’s preferred rate of $.08/ kilowatt-hours.  However, 
since residents are not paying this rate directly, the difference in price should not significantly affect the 
comparisons between outcomes.   
82 In the analysis, total space usage, including a dining facility and office space was used for Bursley while 
only living space was used for University Towers. 
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and annual data, and errors in monthly estimates by the University Towers property 
manager.83  More specifically, Bursley has a more centralized configuration than 
University Towers since there are more common spaces and there is only one dining 
facility.  In University Towers, each apartment has a recreational and cooking area while 
these spaces are centralized in Bursley.  Moreover, it is possible that more people eat at 
Bursley as opposed to University Towers given its more isolated location in Ann Arbor.  
In terms of services, it is difficult to determine electricity usage of the small shopping 
area in University Tower as opposed to the centralized services in Bursley.  This 
electricity usage is included in the calculations for Bursley (since it is building-wide 
data), but not in University Tower (since the calculations derive from individual room 
usage).  However, for the purposes of this paper, I assume the 41% greater usage 
calculated above represents a reasonable estimate of the true externality.  Moreover, I 
assume that 8.3 and 5.8 kilowatt-hours/square foot-year represent the true aggregate 
value for Housing and Ann Arbor usage-priced electricity respectively and that these 
values are statistically different.  
 
As for data at the societal level, the most important information needed is the efficient 
price to plug into the budget lines and price ratios in Figures 1 and 2.  In other words, the 
key piece of data is the value of the externality which would be added into the assumed 
market price of $.08/kilowatt-hours.  Fortunately, externalities from air pollution of NOx, 
CO

2
 and SO

2
 produced by burning coal for electricity generation have been estimated by 

a variety of authors.84  Unfortunately, the values vary greatly depending on the point of 
view of the author.  Table B.1 converts these cost values, which are in units of coal used, 
into a value per kilowatt-hours for “high” and “low” estimates for all three pollutants.   
The result is that externalities from these three sources of air pollution, which are some of 
the more noxious emissions from electricity generation, can range from approximately 
$.004/kilowatt-hours to $.141/kilowatt-hours.  This large range reflects the various 
viewpoints of the economists who generated the figures.  Moreover, although NOx, CO

2
 

and SO
2
 are certainly harmful pollutants, they do not represent all the externalities 

associated with electricity generation.  In any case, to draw conclusions and 
recommendations in Section B.4, I use the approximate midpoint of these social 
externality figures, $.07/kilowatt-hours, and assume a total charge of $.15/kilowatt-hours 
is efficient from a social perspective. 

                                                           
83 These were admittedly “rough” figures and I used the “high” estimate for monthly usage from the 
property manager. 
84 All information on these estimates comes from Clark’s (1997) paper entitled  “A Cost-Effectiveness 
Analysis: The Value of Solar Energy to a Large Electricity Provider.” 



 

    

133

 

_______________________________________________________________________
B.4: Conclusions 
 
The major question in terms of resident usage, based on the previous sections of this 
paper is: How does Housing achieve a 5.8 kilowatt-hours/square foot-year electricity 
usage average for the building (as opposed to 8.3 kilowatt-hours/square foot-year)?  
Assuming that University Towers’ residents use an efficient amount of electricity based 
on current prices (i.e. assuming the market functions well when users pay based on 
usage), the goal for Housing is to reach this level through technological and behavioral 
initiatives.  The first step in this analysis is to look at current efforts at lowering usage.  
The efforts undertaken through EPA’s Green Lights are a first step towards reducing 
electricity usage.  These efforts can have a direct effect by increasing energy efficiency 
but suffer from not getting at the root of the problem.  These technological changes have 
a limited capacity because, while they save money, they do not address the behavioral 
causes of electricity usage.  In fact, incentives for reduced usage might be decreased 
through Green Lights initiatives since electricity costs decrease.  Therefore, it is clear that 
Green Lights does not represent the total solution that Housing managers are seeking in 
reducing electricity usage. 
 
The other attempt at reducing electricity usage, the “moral suasion” approach embodied 
in the light switch stickers, directly targets behavioral issues.  It is a low cost method 
since the stickers cost less than $.10 per room.  Therefore, only small decreases in 
electricity usage would be needed to cover the investment.  However, moral suasion is 
unlikely to lead to significant behavioral change since the price externalities have not 
been directly dealt with.    As an educational effort, the light switch stickers might be a 
good investment since awareness of energy issues is likely to increase.  As a way of 
solving Housing’s problem of increased electricity usage over the past 15 years, the 
stickers are likely to have little effect. 
 
As developed in Section B.2, the root of Housing’s electricity usage problem is that the 

               Table B.1: External Costs Due to Pollution From Electricity Generation

Low Estimates
Cost per unit of coal Conversion Factor Cost per Kwh

CO2 6.4 0.0005543 0.00354752 
NOx 1.1 0.00004504 0.000049544 
SO2 84 0.0000093 0.0007812 
Total Cost 0.004378264 

High Estimates
Cost per unit of coal Conversion Factor Cost per Kwh

CO2 214 0.0005543 0.1186202 
NOx 5380 0.0000039 0.020982 
SO2 129 0.0000093 0.0011997 
Total Cost 0.1408019 
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contract signed by residents (i.e. the lease) does not directly include electricity costs and, 
therefore, residents consume until saturated without regard for costs.  Following the logic 
developed in this paper, the solution is to move away from a firm fixed price contract into 
a contract and pricing mechanism that internalizes the externality.  The goal of this 
method is to close the gap between private and social costs (as defined in Section B.2) by 
forcing current residents to respond to electricity costs.  
 
My suggestion to achieve these goals is to add an electricity usage component of the 
lease in the form of a cost plus incentive fee contract.  The lease would outline the 
efficient level of energy usage and the cost of this usage for individual rooms and for 
floors (the baseline could be 5.8 kilowatt-hours/square foot-year).  An individual’s true 
electricity usage, as a weighted average of individual rooms and the common areas of a 
floor, would be calculated either monthly or each semester.  If a resident uses less energy 
than the efficient level, a reward of the money saved would be distributed to this resident.  
If the resident uses more energy than the efficient level, a penalty equal to the cost of the 
excess electricity usage would be assessed.  In this manner, incentives for electricity 
conservation in individual rooms and in common areas would be maximized and the 
private cost should become equal to the social cost.  Moreover, a learning opportunity for 
all residents would be created.  
 
This proposal has a variety of difficulties associated with it.  First of all, the new lease 
would require metering all rooms and floors.  Moreover, the building’s billing and 
monitoring requirements would be greatly increased.  However, the electricity costs 
saved by using only 5.8 kilowatt-hours/square foot-year could make up for this cost 
increase very quickly.85   Another problem is that residents may not be aware of or 
responsive to the new system since outside parties often pay residents’ bills.  Also, the 
change might cause conflict among roommates and floormates since usage patterns 
would directly affect costs.  Finally, externalities within rooms and, more markedly, 
within floors would still be present since individual usage costs would be shared among 
floors in the case of lighting for common areas.  While this problem would not be as 
extreme as in the original lease, it may be significant and unavoidable in a residence hall 
setting.  However, the overall efficiency gains from the change in contract have the 
potential of working in tandem with Green Lights initiatives to help solve Housing’s 
management’s problem with increasing electricity usage.   
 
The user-pays principle embodied in the potential change in the relationship between 
residents and Housing can be applied at a larger scale in the pricing of electricity from 
Detroit Edison.  In fact, decisions relating to Detroit Edison’s pricing of electricity to 
Housing are interrelated with conclusions about efficient contracts with residents.  If the 
price that Detroit Edison charges moves closer to the socially efficient price of 
$.15/kilowatt-hours, inefficient contracts for electricity with residents become more 
costly.  Therefore, the proposal for a cost plus incentive fee contract becomes more 

                                                           
85 For illustrative purposes, a simple calculation of the hypothetical gains at Bursley can be made in the 
following manner: 
(8.3 kilowatt-hours/square foot-year - 5.8 kilowatt-hours/square foot-year) X 330,000 square feet  X   
$.08/kilowatt-hours = $660,000 / year 
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attractive as each unit of electricity becomes more expensive.  
 
In more formal terms, using the data and assumptions from Sections B.2 and B.3, a price 
of $.15/kilowatt-hours would move Housing from its original budget line in Figure B.1 
(BL) to a new, more socially efficient budget line (BL’).86   Moreover, the price ratio 
moves from the original to -P

electricity
/ 

Pother goods and services
’ based on $.15/kilowatt-hours as 

the price of electricity.  The result is an efficient consumption of electricity (at point B).  
Although it is beyond the scope of this report to put an exact value on this usage, it will 
obviously be significantly lower than current usage since the budget line decrease and the 
price ratio shift will be significant.  In other words, higher prices will drive higher 
electricity usage efficiency.  For example, payback times for investments in retrofits 
would be significantly reduced when prices are almost doubled and formerly unfeasible 
Green Lights projects will become cost-effective.  In terms of behavioral initiatives, cost 
plus incentive fee contracting would become much more attractive if Housing used social 
costs as a decision-making tool. 
 
At a societal level, in terms of Figure B.2, a cost of $.15/kilowatt-hours would move the 
societal budget line from SBL to SBL’.  Similar to the Housing assessment, the price 
ratio would shift from SPR to SPR’.  Moreover, there would be movement along the 
transformation curve as point of intersection between the budget line and price ratio shifts 
which results in production of electricity at C (which is significantly lower than D).  In 
other words, once externalities are internalized (i.e. pollution is accounted for), the 
demand and supply for electricity would decrease to more a socially efficient (lower) 
level.  Housing would now face the higher prices and lower output associated with this 
new equilibrium. 
 
Taken together, the increase in price of electricity for Housing and the passing of this 
price directly to current residents would significantly decrease usage and increase 
efficiency in all buildings.  In fact, this combination of factors would likely lower usage 
rates below current market rates of 5.8 kilowatt-hours/square-foot year.  The current 
externalities of pricing between Housing and its residents and between Detroit Edison 
and Housing are the source of management problems related to increasing electricity 
usage.  The solutions proposed in this paper are almost certain to achieve the goal set 15 
years ago of reducing electricity consumption in the residence halls even with the 
increasing demand for electricity created by computers and other usage intensive items 
that residents now bring to their halls.  While current initiatives in Housing might have 
limited success in reducing electricity usage, the true benefits come from recognizing and 
limiting the externalities that currently exist in pricing electricity between students, 
Housing and Detroit Edison.  The range of these externalities is from individual contracts 
to societal markets, but the result is the same: prices are too low and usage is too high. 
                                                           
86 As Figure B.1 shows, BL’ intersects the “Electricity” axis at a lower point than BL.  With a 
$.15/kilowatt-hours price, this point is:   $379,000,000/ $.15/kilowatt-hours=  2,536,660,000 kilowatt-
hours.   This point is not drawn to scale on the graph. 
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