=
-

NATIONAL ROUND TABLE TABLE RONDE NATIONALE
ON THE ENVIRONMENT sur ENVIRONNEMENT
AND THE ECONOMY  eT LECONOMIE

NRTEE Official Reports Copyright and Reproduction Notice

All NRTEE Official Reports (“Works”), provided on this USB memory key and identified in
the NRTEE Official Reports List folder, contain their individual copyright and reproduction
notice. The notice in each of these Works is replaced and superseded by the following
copyright and reproduction notice, effective February 22, 2013:

© This Work is protected by copyright and made available for personal or public
non-commercial use and may be reproduced, in part or in whole, and by any
means, and may be further distributed for non-commercial use, without charge or
further permission. All users are required to indicate that the reproduction,
whether in part or in whole, is a copy of a Work of the National Round Table on
the Environment and the Economy (NRTEE). Reproduction, in whole or in part,
of this Work for the purpose of commercial redistribution is strictly prohibited.
Furthermore, no right to modify or alter in any manner the Work is hereby
granted.

Consultant Reports Copyright and Reproduction Notice

All Consultant Reports (“Works”), provided on this USB memory key and identified in the
Consultant Reports List folder, were prepared for, or commissioned by, the National Round
Table on the Environment and the Economy (“NRTEE”) in support of its research efforts, and
may or may not reflect the views of the NRTEE. Such Works may not contain a copyright
notice as they were not intended for public release when they were so prepared or
commissioned. In the absence of a copyright notice, and where a copyright notice may in fact
appear, the following notice shall be read together with the Work and, where applicable,
replace and supersede any existing copyright notice, effective February 22, 2013:

© This Work is protected by copyright and made available for personal or public
non-commercial use and may be reproduced, in part or in whole, and by any
means, and may be further distributed for non-commercial use, without charge or
further permission. All users are required to indicate that the reproduction, in
part or in whole, is a copy of a Work of the National Round Table on the
Environment and the Economy (NRTEE). Reproduction, in whole or in part, of
this Work for the purpose of commercial redistribution is strictly prohibited.
Furthermore, no right to modify or alter in any manner the Work is hereby
granted.

Canada



A Practical Introduction to

Environmental
Management on
Canadian Campuses

By Dixon Thompson and Serena van Bakel

i caubo 4
us AT CARY ACPAU Marroft



A Practical Introduction to
Environmental Management
on Canadian Campuses

by Dixon Thompson and Serena van Bakel

National Round Table
on the Environment
and the Economy

Table ronde nationale
sur l'environnement
et 'économie




© Dixon Thompson and Serena van Bakel,
1995

All rights reserved. No part of this work cov-
ered by the copyright herein may be repro-
duced or used in any form or by any means —
graphic, electronic or mechanical, including
photocopying, recording, taping or informa-
tion retrieval systems — without the prior
written permission of the publisher.

Canadian Cataloguing in Publication Data

A Practical Introduction to Environmental
Management on Canadian Campuses

(National Round Table Series on Sustainable
Development) includes bibliographical refer-
ences

ISBN 1-895643-32-5

1. Universities and colleges — Canada —
Environmental aspects. 2. College facilities —
Canada — Environmental aspects. 3.
Sustainable development — Canada. 1. Van
Bakel, Serena II. National Round Table on the
Environment and the Economy (Canada).

1. Title.

This book is printed on Environmental Choice
paper containing over 50 percent recycled
content including 10 percent post-consumer
fibre, using vegetable inks. The coverboard
also has recycled content and is finished with a
water-based, wax-free varnish.

Cover Design: Shoreline Communications
Printed and bound in Canada by M.O.M.
Printing

Environmental Management on Canadian Campuses

National Round Table Series on Sustainable

Development

1. Sustainable Development: A Manager's
Handbook

2. The National Waste Reduction Handbook

Decision Making Practices for Sustainable

Development

Preserving Our World

On the Road to Brazil

Toward Sustainable Communities

Trade, Environment and Competitiveness

Green Guide: A User's Guide to

Sustainable Development for Canadian

Colleges

9. Sustainable Development: Getting There
from Here (A Guidebook for Unions and
Labour)

10. Covering the Environment: A Handbook
for Environmental Journalism

11. Pathways to Sustainability: Assessing Our
Progress

12. A Practical Introduction to Environmental
Management on Canadian Campuses

w

o N o U

Toutes les publications de la Table ronde
nationale sont disponibles en frangais.

National Round Table on the Environment
and the Economy

Table ronde nationale sur ’environnement et
I’économie

1 Nicholas St., Suite 1500, Ottawa, Ontario,
Canada, KIN 7B7

Series General Editor: Kelly Hawke Baxter,
NRTEE
Tel: (613) 992-7189 Fax: (613) 992-7385



National Round Table Series
on Sustainable Development

aussi disponible en franqais

Canadi




iv Environmental Management on Canadian Campuses

The National Round Table on the Environment and the Economy
is pleased to present this book as a further contribution to the
greater understanding of the concept of sustainable development
and its practical applications.

The views expressed herein are those of the authors and do not
necessarily represent those of the National Round Table or its
members.
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Forewords

Practical Guide to Environmental
Management on Canadian Campuses
hould prove to be useful in helping

universities to reduce costs and the potential
for accidents. It focuses on redesign and reno-
vation of the university's environment to
reflect environmental ideals. The guide also
promotes institutional self-assessment and the
use of internal experts in the area of environ-
mental management.

It is rewarding to see that a small
University of Calgary initiative has been sup-
ported by the Canadian Association of
University Business Officers, the National
Round Table, and Marriott Corporation.

I encourage all universities to meet the
commitments made in the Talloires
Declaration (1990) and the Halifax
Declaration (1991) which committed universi-
ties to improved environmental education and
management.

Murray Fraser
President and Vice-Chancellor
The University of Calgary

s pointed out in the Introduction, gov-

ernments at all levels and environmen-

tal advocacy groups have moved on to
university campuses with demands for more
regulations and reporting of environmental
procedures. There is also a growing threat of
legal action as evidenced by recent liability
claims against boards of directors in the pri-
vate sector. This publication shows how com-
prehensive environmental management miti-
gates against the potential cost of inadequate
action, and at the same time, demonstrates
that there is a genuine concern for protecting
the environment. Another major benefit is the
dissemination of useful tips on how to reduce
expenditures on utilities.

The Canadian Association of University
Business Officers (CAUBO) welcomes the
opportunity to participate in a worthwhile
addition to the impressive library of the
National Round Table on the Environment
and the Economy. We also acknowledge the
significant financial contribution and involve-
ment of the Marriott Corporation. Thanks are
also due to the many reviewers for their
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invaluable feedback to the preliminary draft.
Finally, we are indebted to Professor Dixon
Thompson and Serena van Bakel of The
University of Calgary who made this publica-
tion possible through their missionary and
professional writing.

Ken Clements

Executive Director

Canadian Association of University Business
Officers

he benefits of protecting the world's
I environment are enormous. Future
generations are completely dependent
on what we do today as a world community to
sustain our environment.

Individuals, governments, associations
and businesses are all stakeholders in assuring
that our environment is protected. Through
cooperation between these stakeholders, we
must foster the development of new strategies
to ensure this takes place.

It is in this spirit that Marriott is proud
to support the efforts of the The University of
Calgary, the Canadian Association of
University Business Officers (CAUBO) and
the National Round Table on the
Environment and the Economy (NRTEE) in
the production of A Practical Introduction to
Environmental Management on Canadian
Campuses.

The book is a guide to environmental
management tools for Canadian campuses. It
examines strategies for energy, water, solid
waste, hazardous waste and transportation
management. The guide also looks at various
real-life examples of environmental programs
on Canadian campuses. If we are able to solve
problems, at least in part, on the college cam-

pus; the results could be translated into a
model for the larger community.

We admire the dedication of the project
authors, Dixon Thompson and Serena van
Bakel, whose complete and sensible approach
to a complex subject has made it very readable.
Environmental Management on Canadian
Campuses should be useful to both academic
institutions and other organizations as a tool
for developing their own environmental pro-
grams. As the dining and environmental ser-
vices manager for over 150 college, university,
business and hospital locations in Canada,
Marriott has been an active participant in
instituting its own energy, water and waste
management programs. It is our intention for
this document to be a learning and implemen-
tation guide for Marriott managers to improve
our environmental programs.

We are pleased to participate in this pro-
ject with the National Round Table on the
Environment and the Economy and applaud
the members of the Canadian Association of
University Business Officers in their desire to
develop and share management information
with all those who want to improve our guali-
ty of life.

John Douglas
Vice-President
Marriott Corporation

he National Round Table on the
TEnvironment and the Economy is man-

dated by the Parliament of Canada to
promate sustainable development in all sec-
tors and regions throughout the country. We
do this in a number of ways — through our
advice to the Prime Minister and policy work
with the federal government, by establishing



sector dialogues or round tables, and through
a public education and communications pro-
gram.

However, no single organization can pre-
tend to have all the answers or resources need-
ed to promote sustainable development. It
requires partnerships based on broad coali-
tions of interest, and we firmly believe in the
value of working together with other organiza-
tions in achieving our mandate. We are
pleased to publish A Practical Introduction to
Environmental Management on Canadian
Campuses, the 12th book in our sustainable
development series, in partnership with The
University of Calgary, the Canadian
Association of University Business Officers
and Marriott Corporation.

University and college campuses repre-
sent large and complex institutions that can
play significant roles in moving society toward
more environmentally responsible and sus-
tainable forms of management and behaviour.

Environmental Management on Canadian Campuses

We hope this book will serve as a useful com-
plement to an earlier book in our series, Green
Guide: A User’s Guide to Sustainable
Development for Canadian Colleges. A Practical
Introduction to Environmental Management
will be a practical guide for campus decision
makers, and for other institutions — academic
and non-academic — who face some of the
same environmental challenges that campuses
do.

We are grateful for the efforts and contri-
butions from CAUBQ, the Marriott
Corporation, The University of Calgary and
the authors, Dixon Thompson and Serena van
Bakel. Together we have produced a useful
guide that can be used as a practical tool not
only on university campuses, but in the com-
munity at large.

George Connell
Chair, National Round Table on the
Environment and the Economy
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Author’s Note

Author’s Note

he preparation of this book has been a

struggle because efforts to present the

material in a logical fashion with coher-
ent elements, which were nevertheless written
in digestible pieces, failed or were short of
expectations. It became clear that there were
two basic problems. The first was that the
environmental problems on campuses were
systems problems: they did not fit into tidy
academic or bureaucratic boxes. Systems
problems are those problems that arise
because of the nature of the system (size, com-
plexity, or interaction between components)
or similar kinds of problems that arise in dif-
ferent areas of the same system. The second
difficulty was a concern about presenting
incomplete analysis and imperfect solutions
while still maintaining that action should not
be delayed for "further research and study."

These factors led Serena and me to stress

the complexity of the problems and universi-
ties' organizational structures, and the need to
involve the large number of diverse stakehold-
ers who exist in universities. We attempted to
develop a systematic approach to environmen-

tal management problems, through the appli-
cation of a set of environmental management
tools. These tools can be systematically
applied regardless of the particular issues at
hand, such as energy conservation or haz-
ardous waste. We also repeated the need for
starting to act while maintaining a program of
"continuous improvement."

Late one night I gave up trying to find
the words that would "make it all come
together." After a meeting to discuss the near-
ly completed rough draft of the manuscript,
Ken Clements recommended Peter Senge's
The Fifth Discipline (1994) for insights into the
management problems we were encountering,
1 picked up the 400-page paperback in the
hope that it might help me get to sleep. It had
just the opposite effect. I found an articulate
and authoritative voice which stated clearly
much of what we had been struggling with. It
also included a warning about grasping fads
for solving management problems, which
American gurus had been producing on a reg-
ular basis. That caveat had a great deal of
appeal.



Senge (1994, 5-11) outlines five disci-
plines of the learning organization: (i) systems
thinking; (ii) personal mastery; (iii) mental
models; (iv) building shared vision;.and (v)
team learning. This reinforced our decision to
emphasize the importance of using the tools as
a set (system), the importance of the environ-
mental policy statement (building shared
vision) and the importance of involving all the
various groups on campuses (team learning).

Implicit in what Serena and I outline is
that the academic community examine estab-
lished administrative and academic models.
We assert that those responsible for both the
administrative systems and the academic cur-
ricula, especially at the graduate level, examine
the need to develop skills and knowledge in
three areas: (i) synthesis and integration of
knowledge from separate and relatively isolat-
ed departments; (ii) communication or dia-
logue — the transition of data into effectively
formatted information with which various
stakeholders can educate themselves and make
effective decisions; and (iii) teamwork skills
which involve organization, group, and meet-
ing management skills and communication
skills.

The campus is a model of larger commu-
nities. How we are able to solve our problems
will influence, at least in part, environmental
management in these communities. The cam-
pus can be effectively used as a laboratory
where environmental management principles
can be researched, developed, tested and
taught.

The academic community may have fall-
en behind the private sector in (i) innovating
effective management strategies and practices;
(ii) carrying out rigorous academic research
on environmental management, behavioural

xii Environmental Management on Canadian Campuses

and technical innovations and practices; and
(iii) providing a curriculum and an academic
setting for effective environmental managers
who have skills and knowledge firmly based in
sound science and effective management. If
this assertion seems to go beyond the mandate
for A Practical Introduction to Environmental
Management on Canadian Campuses, we
believe that it does not. Serena and I submit
that both the effective and pragmatic manage-
ment of environmental problems on individ-
ual campuses, and the skills and knowledge
that our graduates possess are critical elements
in the long-term well-being of our planet.

Dixon Thompson

Professor of Environmental Science
Faculty of Environmental Design
The University of Calgary

Dixon Thompson is Professor of Environmental Science in
the Faculty of Environmental Design at The University of
Calgary, which he joined in 1971. Dr. Thompson stresses
the importance of a strong background in the natural or
applied sciences (his Ph. D. is in chemistry) with a good
understanding of management and decision making. He
has developed and taught a graduate course in manage-
ment for environmental scientists over the past 10 years.

Serena van Bakel graduated from the Environmental Science
Program in the Faculty of Environmental Design, The
University of Calgary, in 1994. She conducted a prelimi-
nary environmental audit of The University of Calgary for
her Master’s Degree Project. She was awarded the Faculty:
of Environmental Design Gold Medal for her work.
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1

nvironmental issues have become a

major concern of all institutions in
A_JCanada over the last few years. For 20
years, environmental organizations have
stressed the importance of protecting the envi-
ronment, and rnrnnrahan have come under

increasing pressure from the public and gov-
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sures, laws and regulations are being applied
to universities.

Universities and colleges in Canada must
respond effectively and efficiently to the
increasing demands to reduce their adverse
impacts on the environment, and to bring
down the costs of those impacts and their con-
trol. This book provides advice on why and
how universities can start to respond practical-
ly and effectively, in complex and rapidly
changing circumstances, both within the insti-
tutions and outside. It focuses on how to start

the process or improve on the many initiatives
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that have already taken place on campuses
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teaching and research carried out
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mic setting and then tested and applied in the
private sector and in academic institutions.
An initiative to introduce environmental
auditing at The University of Calgary (van
Bakel 1994) came to the attention of Ken
Clements, Executive Director of the Canadian

Association of University Business Ofﬁcers
/FA URQO), who took the idea for this or
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to the National Round Table on the
Environmental and the Economy (NRTEE)
where it was warmly received.
The original proposal for this document
included a review of the internal and external
forces compelling universities and colleges to
become environmentally responsible campus-
es; a discussion of a menu of options that uni-
versities and colleges might implement to help
ensure sound environmental management of
their campuses; and, through a survey of the
actions being taken at Canadian universities, a

care Fuﬂv researched and

could follow.

1ymtavad ture
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set of case studies,

analysed, that other
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problems: funding was not available for the

institutions
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extensive travel and research that would have
ssary to provide a fair and compre-
hensive picture of the work in progress
throughout Canada; and the situation was
changing rapidly, which would have made the
findings out of date and unfair to those whose
actions had outpaced our knowledge of them.
These circumstances forced a revision of
the proposal. Instead of case studies, examples
of actions that are being taken at a few univer-
sities are described in each section. It would be
fruitful if a Canadian clearinghouse or net-
work could be set up to keep track of such ini-
tiatives and their effects. It is inefficient for

institutions to learn the same lessons indepen-

nstitutions to learn the same lessons indepen
dently, given that developing effective and efﬁ-
cient environ
will be an ongoing learning process.

Our work is based on two assumptions.
The first assumption is that good environmen-
tal management requires both a good under-
standing of the science and technology, and
sound management skills. On the one hand, a
good understanding of environmental prob-
lems and of the technical and behavioural
options for solving the problems is needed.
On the other hand, proficient management
skills and knowledge are required for selection

of the best options, effective implementation

v v ol e o
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imnrovement
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The second assumption is that effective
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calls for a systems
approach. A systems or systematic approach is
required for those environmental probiems
which arise because of the size or complexity
of the system, or which arise in different places
in a large system, or which arise from or with
respect to the system's own characteristics (i.e.,
they are not a component problem). This
integrated approach must go beyond a set of

single sector management activities such as

amanacement hazardaiis wacts
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management, energy and water conservation.
Rather than adding it onto an existing pro-
gram, an environmental management system
must eventually become an integral part of
everyday activities at one level and strategic
planning at the other.

What follows is an overview of the litera-
ture addressing environmental management.
This chapter concludes with a very brief
description of some of the unique characteris-
tics of universities and colleges that can make
problem solving on campuses complex and
difficult, and an nnﬂlng of the forces that are

driving universities and colleges to take action.

t ~F Azt s tal
t of environmental
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management tools that can be applied at uni-
versities and colleges. We then describe, in
Chapters 3 to 7, some of the specific environ-
mental challenges faced by universities and
colleges: energy, water, solid waste, hazardous
materials and transportation.

Readers will note different levels of detail
in some of the topics addressed. In particular,
environmental audits, recycling and hazardous
wastes receive more detailed consideration
than some other topics. This difference in

level of detail arises from our experience, from
the

4
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imnortance of the topic. and from
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elative

e level of development or state of advance-
to the problems.
Good problem definition is an essential
part of problem solving. Our understanding
of the detailed nature of the problems and
their management will improve with experi-
ence in the application of environmental man-
agement tools. It is important to start manag-
ing environmental problems without delay,

and to begin reaping the benefits, while taking
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into consideration the longer-term commit-
ment required for continuous improvement.
It is essential to avoid procrastination by rec-
ommending further study before any action is
taken. Each institution will have to assess the
magnitude, seriousness, associated costs (envi-
ronmental and financial) and public percep-
tions of specific problems when assigning pri-
orities for action. As a result, what follows
does not attempt to describe environmental
problems in detail, but tries to describe effec-
tive means of assessing problems, setting pri-
orities, implementing solutions, and tracking
and reporting the success of those solutions.

The implementation of a cost-effective
action plan or plans is, of course, the whole
point of this book. We have not provided
information on the formulation of action
plans, implementation, or data on cost-effec-
tiveness because, as van Bakel (1994) showed,
until recently most universities were just start-
ing or contemplating such programs.
Implementation, therefore, starts with the
careful development and application of the
tools for assessment and accountability.
Carrying out strategic environmental assess-
ments, developing environmental policy state-
ments, putting in place effective management
structures, conducting audits and so forth, will
be the first steps required to effectively intro-
duce systematic approaches to specific prob-
lem areas. Those steps and the introduction of
useful accounting procedures, in particular,
will be necessary to help determine the
cost-effectiveness of initiatives. The specific
steps for implementing action plans that solve
the identified problems will be highly site spe-
cific, as will be the results of cost benefit calcu-
lations.

This book is not a technical manual.

Rather, it is meant to appeal to and motivate
the general campus audience. As will be
stressed repeatedly, for effective action on
campus environmental problems, the stake-
holders must be well informed and prepared
to assume responsibilities and to play their
parts in making solutions work. Efforts must
be made to get this book into the hands, and
thence into the minds, of governance bodies,
such as boards of governors and senates,
administrators and their staff members, facul-
ty associations, faculty members, employee
unions and students.

Environmental philosophies and ideolo-
gies are important factors in environmental
management at universities and colleges, espe-
cially given the high profile they often have
with students and faculty members. We
believe, however, they cannot overshadow the
economic, social, political and educational
perspectives that must be applied.
Accordingly, green ideology receives little
attention in this document. Readers wanting a
broader description of environmental prob-
lems and their longer-term solutions are
referred to Suzuki's Inventing the Future
(1989) or Time to Change (1994), Daly and
Cobb's For the Common Good (1989),
Hawken's The Ecology of Commerce (1993)
and Meadows et al.'s Beyond the Limits (1992).

There may be some concern by people
who believe that those proposing environmen-
tal management want to force green ideology
down their throats. Some of that concern may
be justified since that is often the intent of
some strident green ideologues. However, this
is the very antithesis of our intent.

On the other hand, there may also be
criticisms raised because we have not been ide-
ologically pure — "true green." Not being able
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to decide on how dark green to be, we decided
to avoid the issue of correct campus green
ideology. We do not believe that the proposals
we have made are adequate to solve the global
problems of population growth, resource con-
sumption and pollution. There is a difference
between short-term incremental steps and the
major changes needed to solve global environ-
mental problems and achieve sustainable
development. We do believe that what we
have proposed is a sound beginning and is also
an approach that makes good management
sense for Canadian universities in the 1990s.

We have chosen to use an academic form
of referencing because of the academic nature
of our audience, to lead readers to other work,
and to show skeptical readers that we are bas-
ing our work on a firm foundation rather than
presenting personal opinions. We believe that
some readers, with particular interests and
responsibilities, may read only one particular
chapter. Given our philosophy of the need to
combine sound understanding of the science
and technology with good management, we
felt the management segment should be
repeated in each chapter. We apologize if this
causes frustration.

Although we sometimes refer specifically
to universities, most of the basic principles
outlined here are applicable to Canadian com-
munity colleges as well. The major differences
are that the organizational structure of colleges
may not be as decentralized as in universities,
and research activities and graduate students
are not likely to be present at colleges.

Review of Literature on Campus
Environmental Management

The purpose of this book is to provide an
overview of environmental management at

universities and colleges. Members of the uni-
versity community and other stakeholders
may wish to refer to information that explores
specific areas in more detail than can be
accommodated in this book. The following
brief literature review is meant to facilitate the
acquisition of such information.

Van Bakel (1994) reviewed the literature
on environmental management at universities
and found that within the few existing publi-
cations, very few described and dealt with the
responsibilities of the various campus groups
in an integrated or systematic fashion. The
majority focused on single sector programs,
such as energy or solid waste, rather than on
developing and implementing the campus-
wide management systems required for effec-
tive management. Information on the ratio-
nale, options and strategies for developing and
implementing environmental ranagement
systems at universities is scarce.

The most widely distributed publication
on environmental concerns at Canadian col-
leges is the Green Guide: A User's Guide to
Sustainable Development for Canadian Colleges
(Association of Canadian Community
Colleges 1992). It describes a vision of a model
"green" institution, outlines the environmental
policy and practice recommendations of Red
River Community College and describes the
experience of some colleges in developing
courses and training programs for sustainable
development. The Green Guide, aimed at
teaching staff and administrators, focuses on
the educational initiatives that the institutions
can take toward sustainable development. It
does not cover the various environmental
management tools and how to implement
them.

Creating a Common Future: Proceedings
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of the Conference on University Action for
Sustainable Development (Jenks Clarke 1992)
discusses the challenges for university leader-
ship in sustainable development. Although it
urges universities to ensure that the day-to-
day operations of universities are as environ-
mentally benign as possible, it focuses mainly
on the educational and research aspects. Itis
aimed at faculty and senior university admin-
istrators.

The Campus and Environmental
Responsibility (Eagan and Orr 1992) addresses
some of the driving forces for and issues of
environmental management through case
studies of some American universities. Again,
this book is written mostly for administrators
and faculty, although it has more relevance for
the entire campus community than other
texts.

In Our Backyard: Environmental Issues
at UCLA, Proposals for Change, and the
Institution's Potential as a Model (Brink et al.
1989) was one of the first reports on environ-
mental auditing at universities. It was a coop-
erative Master's thesis by six graduate students
in the Graduate School of Architecture and
Urban Planning at the University of
California, Los Angeles (UCLA).

Smith, one of the authors of the UCLA
thesis, developed the experiences and knowl-
edge she gained through that project into a
guide for auditing the environmental impacts
of universities and colleges. Campus Ecology:
A Guide to Assessing Environmental Quality
and Creating Strategies for Change (Smith et al.
1993) is primarily suited for students. Itis
most useful for people who have little experi-
ence or knowledge in assessing environmental
impacts. The book lists the basic questions to
be asked of any educational institution, likely

sources of information, and generic recom-
mendations to minimize adverse environmen-
tal impacts. It also provides published refer-
ences, and a list of institutions and organiza-
tions that can provide further information and
expertise in the assessment areas.

There are also publications devoted to
campus operations. Case Studies in
Environmental Health and Safety (Association
of Physical Plant Administrators of
Universities and Colleges 1990) relates the
experiences of some universities that are
attempting to minimize the adverse environ-
mental impacts of their operations. It address-
es some management issues along with more
technical issues. Facilities Manager, a periodi-
cal of the Association of the Higher Education
Facilities Officers, has published a number of
articles on various aspects of environmental
management.

The business community, currently pro-
viding leadership in this area, is the main
source of skills and knowledge in the environ-
mental management field. The literature on
environmental management in the private sec-
tor has grown rapidly in recent years, com-
pared to 10 years ago when there was almost
nothing available (Thompson and McKay
1984). Many references are quickly becoming
out of date because the field is evolving so
rapidly. Weaver (forthcoming) recommends
that readers take into consideration the date of
publication and seek titles that are the most
appropriate for their organization or stage of
environmental management. Readers should
also be aware that, although the literature
available is plentiful, the quality of work can
vary greatly.

Weaver found, through her Master's
Degree Project at the Faculty of Environ-
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mental Design, University of Calgary, that
while handbooks and industry manuals deal-
ing with environmental management are
abundant, books are not. Some publications
take a comprehensive view of environmental
management while others focus only on a spe-
cific aspect of environmental management.
Some of the more noteworthy and recom-
mended documents are listed below.

Members of various campus stakeholder
groups who want to understand more about
the business community's approach, may want
to refer to some of the following references.
Environmental Management and Business
Strategy by Richard Welford and Andrew
Gouldson (1993) is a comprehensive volume
that provides a European perspective.
Changing Course: A Global Business Perspective
on Development and the Environment by
Stephan Schmidheiny with the Business
Council for Sustainable Development (1992)
provides a global perspective, and is written by
business leaders worldwide. From Ideas to
Action: Business and Sustainable Development
by Jan-Olaf Willums and Ulrich Goliike
(1992) and published by the International
Chamber of Commerce, was written in prepa-
ration for the Earth Summit in 1992. It dis-
cusses the International Chamber of
Commerce's Business Charter for Sustainable
Development. ‘

Business Strategy for Sustainable
Development: Leadership and Accountability for
the '90s by the International Institute for
Sustainable Development (1992) defines sus-
tainable development from a business perspec-
tive and identifies the challenges confronting
businesses as they integrate environmental
issues into their operations. Environmental
Strategies for Industry: International

Perspectives on Research Needs and Policy
Implications edited by Kurt Fischer and Johan
Schot (1993) is a product of the Greening of
Industry Network, a U.S.-European partner-
ship dedicated to improving the understand-
ing of corporate environmental management.
This book also points to the unimpressive
track record of scholarship on the greening of
industry. Although there has been a good deal
of publishing in the environmental manage-
ment area, very little of it has been by acade-
mics and scholars.

Sources of literature with a more narrow
focus include: Accounting for the Environment
by Rob Gray with Jan Bebbington and Diane
Walters (1994); Coming Clean: Corporate
Environmental Reporting by the International
Institute for Sustainable Development (1993);
and Workplace Guide: Practical Action for the
Environment by the Harmony Foundation of
Canada (1991), which targets office practices
and policies.

The Canadian Standards Association has
published guidelines pertaining to environ-
mental issues: Guideline on Environmental
Labelling CSA Z761-93 (1993a); Life Cycle
Assessment, Z760-94 (1994a); User's Guide to
Life Cycle Assessment: Conceptual LCA in
Practice, PLUS 1107 (1994b); and Guidelines
for Environmental Auditing: Statement of
Principles and General Practices, CSA Z751-94
(1994c¢). The Canadian Standards Association
has also published, in draft form, Guideline for
a Voluntary Environmental Management
System CSA Z750 (1993b). The first edition is
expected soon.

Total Quality Environmental
Management: The Primer by the Global
Environmental Management Initiative (1993)
and Accounting for the Environment by the
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Society of Management Accountants of
Canada (1992) are both small booklets that
outline basic concepts, and are expeditious
references.

The Nature and Characteristics
of Universities and Colleges

To introduce effective environmental policies,
practices and management systems, it is essen-
tial to understand the nature, organizational
structure, and decision-making systems of the
institution responsible for making the neces-
sary changes.

Universities and colleges have important
roles as educators, research institutions,
sources of new technologies, methods and
skills, role models, and leaders in change. As
the setting for the education of future profes-
sionals and leaders, the milieu that universities
provide for that education must be consistent
with the knowledge, skills, ethics and morals
they are imparting. They also have responsi-
bilities to the communities, governments,
other institutions and industries that support
them, and to their alumni, students, graduate
students, faculty members and support staff.

Institutions of higher education have
evolved over a long and sometimes troubled
history. That evolution has led to such con-
cepts as academic freedom and tenure and the
current academic and bureaucratic structures.
Universities have developed into elitist organi-
zations, which are now attempting to change
the ivory tower image through ideas of open-
ness, freedom of thought, democratic process-
es and transparency.

The history of universities has led to the
development of diffuse and complex decision-
making and governance structures. In corpo-
rations it is often possible to assign responsi-

bilities for environmental matters to a particu-
lar office and establish decision-making and
reporting structures that ensure the exercise of
those responsibilities produces acceptable
results. This is much more challenging in the
decentralized organizational structure of uni-
versities, which contains large numbers of
actors who influence decisions and their
implementation.

The curriculum related to environmental
problems is a very important part of educa-
tion. We will not address the matter of cur-
riculum here, even though it is recognized that
our recommendations have serious implica-
tions for content and curricula the relation-
ships between course content and curricula,
and the setting within which they take place.
The value of student and graduate student
research and action, especially given the levels
of interest, the cost-effectiveness of student
(volunteer) labour, and the necessity of
recruiting student involvement and commit-
ment, is also important.

Driving Forces: Why Is Effective
Action Essential?

Corporations are taking leading roles in trying
to solve environmental problems or are being
forced to do so. Many of the factors that have
forced corporations to take such action also
apply to universities and colleges. Just as with
corporations, it is important that the different
groups of actors on campuses understand why
changes must occur before discussing the
specifics of what to do and how to do it.

The following driving forces, developed
during teaching and consulting activities, have
been adapted from a list of forces causing
change in industry. The driving forces are not
listed in any order of priority because the pri-
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ority will vary with an institution's activities
and setting. Each university will have to
review these factors and assess the extent to
which they currently affect the university's
activities and the extent to which they may
affect its activities in the future. It is significant
that the following nine driving forces are dif-

ferent in nature and come from different sec-
tors. This means that if only one or two forces
are driving change at a particular institution, it
is possible to respond to those forces directly,
rather than with a broader, more systematic
approach.

1. Strict Legislation and Enforcement.
International agreements, federal, provincial
and municipal legislation and their enforce-
ment are getting tougher. For various reasons,
corporations have borne the brunt of these
developments, but now institutions and gov-
ernments are increasingly under scrutiny.
Dianne Saxe (1994) provides evidence of this
in her article, "The Worm Turns." She
describes two cases where government depart-
ments were sued for alleged regulatory negli-
gence. In one case the government was held
liable; in the other proceedings are still under
way. She expects that we will see many more
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cases alleging regulatory negligence by envi-
ronmental regulators in the next few years.
Government regulators and institutional deci-
sion makers are facing the same sanctions as
corporate executives.

Fines, jail sentences and the require-
ments for due diligence defenses now apply to
university and college officials (see Box 1-1).
For example, an American university recently
"agreed to pay the state of California nearly $1
million to settle a protracted dispute over
charges that the university has mishandled
hazardous wastes, the bulk of which is chemi-
cals from its research laboratories” {(Cohen
1994).

The fact that enforcement of regulations
has moved from the private sector to the pub-
lic sector leads one to believe that universities
will come under the same sort of scrutiny.
Just because no specific prosecutions have
taken place against Canadian universities, as

far as we know, this does not mean that there
is no risk of prosecution and that universities
can afford to be complacent.

2. Environmental Codes and Guidelines.
Industry associations, such as the Canadian
Chemical Producers Association (1991), the
Mining Association of Canada and the
Canadian Association of Petroleum Producers,
have produced, or are preparing, environmen-
tal guidelines for their members, producers,
suppliers, buyers and users of products and
services. Similarly, professional associations of
engineers, geologists and geophysicists have
published environmental guidelines or drafts
for their members. Universities and colleges
using these products and skills, or teaching
them, must understand and abide by the
guidelines. Box 1-2 outlines a potential role
for CAUBO in developing a model for univer-
sities.
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Guidelines can be important in a due
diligence defense, should an infraction occur.
There are two existing university declarations
of an environmental nature: the Talloires
Declaration and the Halifax Declaration.
These declarations, shown in boxes 1-3 and
1—4, could serve as the basis for environmental
guidelines for universities.

3. Financiers and Insurers. Lending institu-
tions have become concerned with the envi-
ronmental status of their corporate clients.
There have been recent cases in Canada where
banks have assumed liability for contaminated
land held by bankrupt clients. In the
Northern Badger Oil and Gas Company case,
the Alberta Court of Appeal ruled that the
assets of the bankrupt company must be used
to mitigate environmental problems before
going to creditors (Canadian Bankers
Association 1991; Lalonde 1991). This driving
force does not generally apply to universities,
but under current circumstances of rapid

change it might in the near future.

Insurance companies are also concerned
with the potential environmental liability of
their clients. The Canadian Universities
Reciprocal Insurance Exchange's (1993) Risk
Management Newsletter published an anony-
mous university's response to environmental
risk. It calls for an environmental manage-
ment program that includes the development
of an environmental policy; the appointment
of an official responsible for ensuring the uni-
versity's compliance; the conduct of environ-
mental audits; the implementation of systems
to ensure compliance; and the establishment
of a reporting system.

4. Financial Donors and Research Grants.
Increasingly universities are dependent on
donations from individuals and corporations.
Potential financial donors are often concerned
about image and responsible community rela-
tionships. Sound environmental management
is an integral part of maintaining a favourable
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Stipulations for the use of responsible
environmental management strategies may be
attached to research grants more often in the
future. Applicants may be required to
describe in the application how waste will be
handled. Research grants may not be awarded
unless such assurances can be made.
Currently, for example, all work with radio-
active materials is strictly controlled.

5. Accounting Practices. The Canadian
Institute of Chartered Accountants has
changed accounting procedures to require that
environmental factors be included in account-
ing practices (CICA 1994, 1993). Environ-
mental accounting is becoming a routine envi-
ronmental management practice. The normal
accounting practices within most universities
must change to meet these new standards.

6. Cost-Effectiveness. Initiatives such as ener-
gy and water conservation, and solid and haz-
ardous waste minimization and disposal pro-
grams are becoming a necessary practice for
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cost savings, especially in the current climate
of fiscal constraint.

7. Employees and Students. People within the
university community who are already con-
cerned about environmental issues and, more
specifically, about the environmental impacts
of their universities are another source of pres-
sure. Many university members are already
instituting changes to improve their universi-
ty's environmental performance. However,
sometimes the practicality and effectiveness of
the actions are not taken into account.
Coordination and integration between initia-
tives is often lacking.

Student groups across North America are
also focusing on the environmental impacts of
their respective institutions. Networks such as
the Student Environmental Action Coalition
and organizations such as the American
National Wildlife Federation's Campus
Outreach Program, Cool it!, were established
to help students encourage, develop, organize
and implement activities to raise awareness
about environmental issues on their campus,
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and to take action to minimize adverse envi-
ronmental impacts (Smith et al. 1993; Student
Environmental Action Coalition 1991).

Another significant factor is that industry
and government are increasingly demanding
graduates who are environmentally literate.
Orr (1992, 3—4) explains that:

"Environmental mismanagement is too often
the work of highly educated people.... The
challenge before educators is that of develop-
ing in themselves and their students, mind-
sets and habits that enable people to live sus-
tainably...."

If students are not taught the environmental
standards they will have to meet in industry
and if their institutional practices are less
strict, then students will not be as prepared for
employment as they should be.

8. Milieu of Academic Institutions. The set-
ting in which the principles and practices of
sustainable development are taught must
demonstrate these principles and practices to
avoid cynicism and skepticism. George
Stanton, Chief Officer of the Further
Education Unit in England, explains that:

"If the environmental understanding being
encouraged through the curriculum is not
reflected in the practices of the institution
itself, then not only are important (if infor-
mal) learning opportunities being missed,
but there is a likelihood that the mismatch
between the institution's rhetoric and its
behaviour will undermine the whole process"
(Ali Khan and Parkin 1992, v).

The Conference on University Action for
Sustainable Development was held in Halifax,

Nova Scotia in December 1991, during which
the importance of implementing environmen-
tally sound policies and practices at education-
al institutions was recognized. Howard Clark,
President and Vice-Chancellor of Dalhousie
University, and Robert Page, Dean of the
Faculty of Environmental Design at The
University of Calgary, both explained thatif a
university is to provide environmental leader-
ship it must first set its own house in order
{(Jenks Clarke 1992, 2-3 and 22-24). The con-
ference produced the Halifax Declaration,
shown in Box 1~4, and an action plan for sus-
tainable development at universities.

In October 1990, at another conference,
22 university leaders worldwide convened at
the Tufts European Center in Talloires, France
to discuss the role of universities and their
leadership in environmental management.
Conference participants developed and signed
the Talloires Declaration (see Box 1-3) asa
statement of their commitment to environ-
mental responsibility. They issued a challenge
to their colleagues around the globe to join
them in this commitment (Smith et al. 1993).
The signing of this declaration was a sound
initial step, but having signed the declaration
university administrations must be prepared
to acton it.

9. Community Concerns. Residents are often
concerned about environmental stewardship
in their community. This concern extends to
the environmental impacts of organizations,
such as universities.
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2. Environmental
Management Tools

ndustry, government, and institutions
such as universities require a set of man-
agement tools that apply effectively to
environmental problems. Too often the
approach to solving environmental problems
has been either reactive rather than proactive,
or preoccupied with a detailed description of
the specific problem and descriptions of the
technological options that might be applied.
Not enough attention has been paid to the
management and decision-making systems
that must select and implement the solution
and monitor effectiveness over the long term.
We have identified a set of environmen-
tal management tools through teaching,
research and consulting:
« Strategic Environmental Assessment and
Planning
+ Organizational Structure and
Environmental Decision Making
- Environmental Policy Statements
+ Environmental Audits
+ Economic Instruments
+ Environmental Impact Assessment

+ Product and Technology Assessment

+ Life Cycle Assessment and Life Cycle
Costing

+ Environmental Performance Indicators and
Environmental Quality Indicators

+ Environmental Reporting

+ New Systems of Accounting

Other management tools can also be applied
to environmental problems, such as education
and training, and risk management (which
includes risk identification, risk analysis, risk
management and risk communication).

This set of tools is being applied with
increasing frequency and rapidly becoming
standardized. The popularity stems from the
advantage that they are the same no matter
which environmental problem is being tackled
and no matter what the organizational or
institutional circumstances. Most, if not all,
are identified in literature on environmental
management systems and the standards for
such systems established by the British
Standards Association, GEMI (Global
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Environmental Management Initiative) and
the Canadian Standards Association (CSA).
The CSA's definition of an environmental
management system is contained in Box 2-1.
Recently, KPMG (1994) stated that
although two-thirds of the respondents to
their environmental management system
(EMS) survey believed that they have effective
environmental management systems in place,
fewer than three percent of respondents had
all the key components that developing inter-
national standards suggest are essential parts

of an effective system. Universities were
included in the survey.

Some of the management tools are
appropriate for routine use on Canadian cam-
puses:

+ Strategic Environmental Assessment

+ Organizational Structure and
Environmental Decision Making

+ Environmental Policy Statements

+ Environmental Audits

+ Economic Instruments

» Environmental Impact Assessment
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* Product and Technology Assessment

All of these environmental management tools
have developed enough that they can be, and
have been, applied by universities in Canada.
In each case, it will be necessary to adapt these
tools to the particular circumstances that
apply in academia. In all cases there is likely to
be a rather steep learning curve. In other
words, it will be a while before we can apply
these tools easily and efficiently. Experience in
the private sector, however, is showing them
to be effective.

In the following sections, these seven
tools are defined and described, and references
to the most useful literature are provided.
Where possible, suggestions about where to
start the process of applying these tools are

provided.

University of British Columbia

The University of Brifish Columbia is
developing information materials and
fraining packages to help individuals
achieve environmental compliance goals
as well as increase their environmental
awareness. It has developed an
Environmental Programs Course for
supervisors and administrative heads that
informs them of their environmental roles
and responsibilities. UBC is also planning
an Environmental and Emergency
Planning Seminar series for 1995.

Contact: Mark Aston, Environmental
Programs Officer
Phone: (604) 822-9280
Fax: (604) 822-6650
E-mail: aston@unixg.ubc.ca

The other four tools (environmental per-
formance indicators, life cycle assessment and
life cycle costing, environmental reporting,
new systems of accounting) are developing
rapidly and will become available for routine
application on Canadian campuses in the next
few years.

Strategic Environmental
Assessment

Recently strategic environmental assessment
(SEA) has been receiving attention in the liter-
ature as a means of ensuring that adequate
consideration is given to environmental fac-
tors during the strategic planning process (Lee
and Walsh 1992; Pinfield 1992). Without such
a system in place, environmental factors are
only considered after the fact, and their inclu-
sion in planning and implementation causes
delays or is rejected as expensive and impracti-
cal. Strategic environmental assessment is
basically the application of the environmental
impact assessment process to university plans
and policies. The knowledge that an environ-
mental assessment process will be carried out
generally results in planners and policy makers
consulting the right experts and gaining access
to the pertinent environmental information
before, or in conjunction with, their planning
and policy making. This reduces, but does not
eliminate, the need for assessments and subse-
quent amendments.

Environmental impact assessments
(EIAs), described later, of specific construction
projects are easier to conduct because of their
direct alterations of the biophysical environ-
ment and because of the greater experience
with them. EIAs of plans and policies are
more difficult because plans and policies come
in various forms and formats, their impacts
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are not as direct, and there is much less experi-
ence in performing them (Bridgewater 1992).

At this stage it is enough that administra-
tions recognize that environmental factors
need to be considered during planning and
policy formulations, to learn where to get the
information and expertise. They should begin
submitting strategic plans and policies to an
environmental impact assessment in order to
become familiar with the SEA process and
gain valuable experience.

Organizational Structure and
Decision-Making Systems
This may prove to be one of the most difficult

aspects of environmental management on
campuses. Academic decision making is dif-

RS
i

fuse and fragmented and often bound upina
complex and ponderous committee structure.
It is possible for individual units, such as care-
taking or the safety office, to develop and
implement aspects of environmental policies.
However, it is generally difficult to translate
such initiatives into an overall environmental
management system because of the challenge
of getting the support and cooperation of
others on campus. Effective leadership is
often absent on issues involving many facets of
campus activities.

In the case of corporations, when the
need for change is recognized by senior man-
agement, they are generally able to change the
corporate structure and the reporting mecha-
nisms; to assign the responsibility for environ-

University of British Columbia

The University of British Columbia (UBC)
has drafted an environmental conformance
plan as part of an overall environmental
management system that infegrates envi-
ronmental concerns with UBC's manage-
ment structure. The conformance plan is
being developed with help from the Board
of Governors, the Environmental Programs
Advisory Committee, faculty, staff and stu-
dents.

UBC has created a position of Manager of
Environmental Programs, responsible for
environmental audits, central monitoring,
recording and reporting progress (and
instances of non-compliance) on environ-
mental protection issues, providing training
1o the compus community, and serving as
the central information source about current

and anficipated legislation applicable to
UBC. It has also appointed a full-time
Waste Reduction Coordinator and a full-
time Coordinator for the Greening the
Campus Program at its Sustainable
Development Research Institute. Greening
the Campus is a collaborative program
involving student research projects, facilitat-
ed by staff and supervised by faculty mem-
bers. The program analyses the potenticl
for improving the quality of the campus
environment while ot the same time reduc-
ing the overall operating costs of the univer-
sity.
Contact: Randy Alexander, Manager,

Environmental Programs

Phone: (604) 822-9527

Fax: (604) 822-6650
E-mail: alexandr@safety.ubc.ca
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mental issues to someone who will be made
accountable for successful implementation; to
allocate the required resources; and to demand
behaviour that works toward those corporate
goals. This will probably be much harder to
do at most universities because of their com-
plex, diffuse decision-making systems. There
may be considerable resistance to change and,
therefore, it may be more difficult to develop a
structure and assign campus-wide responsibil-
ities.

The best way to start dealing with the
problems of organizational structure and deci-
sion making is to identify all the campus ele-
ments that have, or should have, environmen-
tal responsibilities and show where they sit on
an organizational chart. Job descriptions and
job titles will identify those who have formal
responsibilities. Most of these campus-wide
responsibilities will likely be in administrative

units and include such divisions as safety,
caretaking, and risk management. It is unusu-
al to find formal, campus-wide responsibilities
for environmental issues as they relate to acad-
emic and research activities. Many environ-
mental activities have been started on an
informal, voluntary basis.

Two related activities could arise from
describing the current organizational struc-
ture. The first is the hiring of a qualified coor-
dinator in an attempt to achieve some order
and effectiveness on ad hoc efforts in isolated
areas. This person would not likely be senior
enough to decide on and implement required
structural changes. A short-lived but
high-powered task force could be struck to
devise the best means of implementing envi-
ronmental management for the university. It
is unlikely that radical changes will be frequent
or easy.
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In the corporate setting, centralized envi-
ronmental management systems (a special
environmental unit within a line department)
and decentralized management systems (indi-
viduals spread throughout the organization)
have advantages and disadvantages (Thomp-
son and McKay 1984). Corporate use of these
alternatives changes with management style,
perceived needs, and stage of evolution of
sophisticated environmental management sys-
tems. The most popular corporate structure
now combines the decision-making power of
the centralized system in a small corporate
policy and evaluation unit, with the effective-
ness of the decentralized system with environ-
mental responsibilities spread throughout the
organization (Weaver, forthcoming).

Universities typically have three or more

bodies dealing with governance and decision
making (e.g., senate, board of governors, gen-
eral faculties council, deans council) and two
or three units dealing with administration
(e.g., academic, research, finance, facilities and
services). University presidents are often prin-
cipally concerned with the relationship
between the university and external agencies.
There are also often five or more separate
groups who have their own organization and
administrative units, and who must be effec-
tively involved: administration, undergraduate
students, graduate students, faculty and sup-
port staff. It may be a challenge to develop a
structure that includes adequate representa-
tion from these groups without becoming so
large as to be ineffective. Further, if the repre-
sentatives are senior enough to make and

Dalhousie University

Each of Dalhousie’s operating and acade-
mic units is responsible for introducing envi-
ronmentally sound practices and ideas info
its own programs and activifies. A
University Commitiee on the Environment
has also been established to support and
coordinate campus-wide efforts. This com-
mittee reports o the Senate and is com-
posed of nine faculty members from across
campus, three student representatives, 10
representatives from other groups, such as
the staff association, the computer centre,
and Environmental Health and Safety, and
the President and the Chair of Senate. The
University Committee on the Environment
recommends policies, praclices, guidelines
and codes of good pradiice; identifies envi-

ronmentally unacceptable practices, policies
and programs; recommends modifications
when necessary; encourages or undertakes
education projects and programs when
appropriate; and liaises with ond coordi-
nates its activities with groups and commit-
fees both within and outside the university.

Contact: Dr. Bill Louch, Direcior,
Environmental Health and Sofety
Phone: (902) 494-2495
Fox: (902) 494-1534
E-mail: william.louch@dal.ca

or Mr. William Lord, Director, Physical Plant
and Planning
Phone: (902) 494-2470
Fox: (902) 494-1645
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implement campus-wide decisions, it is
unlikely that they will have the detailed techni-
cal expertise, familiarity with campus opera-
tions, and access to information that good
decisions will demand. It is, therefore, recom-
mended that technical subcommittees be
formed for specific topics, such as energy,
solid waste and transportation. These sub-
committees would formulate policies specific
to their area of concentration, answer techni-
cal questions, and prepare annual reports on

their area. An example of such a structure is
provided in Box 2-2.

Environmental Policy
Statements

Environmental policy statements are a very
important management tool, but they are dif-
ficult to design and implement (Ryley, forth-
coming). These statements often include three
different but related components character-
ized by increasing levels of detail. The firstisa
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mission, vision or environmental philosophy
statement for the institution. This statement
is usually stated in one or two sentences, one
page at most. The second level is a set of envi-
ronmental policies which commit the institu-
tion to specific actions, specific outcomes and,
wherever possible, some form of accountabili-
ty for all environmental concerns. The third
level is environmental practice manuals which
provide detailed information on how specific
actions are to be carried out. Box 2-3 provides
an example of the possible stages of develop-
ment of a policy statement.

The wide range of interests and philo-

sophical and political views on environmental

S
University of Calgary
The University of Calgary set an important
precedent for making decisions on matters
involving campus-wide activities when all
three vice-presidents {Academic, Research,
and Finance and Services) set the terms of
reference and struck a Hozardous Waste
Task Force to investigate hazardous waste
issues on campus. Through the parficipa-
fion of the three vice-presidents, responsibil-
ity and accountability in separate adminis-
trafive units was resolved.

The University of Calgary is currently creat-
ing o committee responsible for policy and
other matters concerning heatlth, safety and
the environment. The three vice-presidents
and other senior managers sit on the com-
mitiee that will review existing policies and
recommend changes or new policies which
promote programs, services and proce-
dures to further the health and well-being

matters will likely make it difficult to reach
consensus on environmental policies. To
reduce this problem, and to maintain an up-
to-date system, should one be required such as
in a due diligence defense, there must be a
commitment to a periodic review, update and
re-endorsement of the institution's environ-
mental policies. As well, changing external
circumstances (legislation, technology, eco-
nomics) and institutional and individual expe-
rience dictate that policies be reviewed and
modified regularly. This will make partici-
pants more confident about compromising on
policy statement development and less likely
to worry excessively about the exact wording,

of students, faculty and stoff and ensure
high standards of environmental protection.

To support this committee, environmental
technical review subcommittees will be cre-
ated in order to help draft and implement
environmental policies; develop pragmatic,
practical and cost-effective plans; establish
a database of on-campus expertise; estab-
lish task forces to examine specific issues;
bring attention fo and advise on matters
which might require action; review the
effectiveness of environmental policies to
determine their technical feasibility, practh-
cality and cost-effectiveness; provide advice
on environmental performance indicators;
and droft annual reports.

Contact: Dr. Dixon Thompson,
Professor of Environmental Science
Phone: (403) 220-3625
Fax: (403) 284-4399
E-mail: dixon@evds.ucalgary.ca
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because they are assured that the policy will be

reviewed regularly. Annual review might be

expensive but with the current rapid rate of
change it may be necessary.

The general steps to be followed in devel-
oping and endorsing a set of environmental
policy statements include:

» Draft the mission statement (sometimes
called a vision or philosophy statement).
Keep it to a simple statement initially to
improve the likelihood of consensus. Send
it out for comment and endorsement.

» Conduct brainstorming sessions, involving

Carleton University

Carleton University has initiated an effort
o maintain and improve the indoor and
outdoor environment by providing a
healthy workplace, and maintaining ini-
fiatives and practices for sustainable
development and ecological responsibili-
ty. This effort included creating an
Environmental Officer position. The
Environmental Officer works in conjunc-
tion with the Manager of Occupational
Health and Safety and the University
Safety Officer on issues related fo the
environment, regulations compliance, the
implementation of an emergency
response plan, and coordination of efforts
with university officials and the environ-
mental commitiee.

Contact: John Jones,
Environmental Officer
Phone: (613) 788-2600 ext. 8537
Fax: (613) 788-4383
E-mail: john_jones@carleton.ca

concerned stakeholders, to identify issues
which might require an environmental

policy.

+ Divide the issues identified during the

brainstorming into categories of important,

Dalhousie University

Dalhousie University's “environmental pol-
icy" recognizes that the university has o
special responsibility to condudt its activi-
fies in an environmentally sound manner
and stipulates that the university commu-
nity must strive to conduct ifs activities in
ways that do not cause unacceptable
degradation of the environment. The cor-
nerstones of the policy include: offering
ocademic courses that disseminate infor-
mation about environmental issues and
solutions; condudling its research activities
in environmentally appropriate ways and
encouraging research on the causes and
mitigation of environmental degradation;
achieving a healthy educational and
working environment; managing ifs
buildings and grounds in an environmen-
tally appropriate manner; and ensuring
that its corporate operations become as
environmentally sound as possible given
contemporary technology, economics
and common sense.

Contact: Lydia Makrides, Chair,
Senate Environment Commitiee,
Senate Office
Phone: (902) 494-3715
Fax: (?02) 494-2536
E-mail: imakride@adm.dal.ca
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moderately important, marginal or poten-
tially important.

Draft the preliminary individual policy
statements. This can be done by assigning
topics to subgroups or to those most likely
to be directly responsible for implementa-
tion. This is the difficult step. Start
approval processes and seek feedback and
commitment from stakeholders. Emphasize
annual review and revision to keep stake-
holders from slowing or halting the
approval process.

University of Calgary

The University of Colgary's environmental
policy states that it is "committed to estab-
lishing and maintaining high standards of -
health, safety and environmental protec-
fion and undertakes to be a responsible
steward of the environment." The policy,
which has moved through the approval
process, outlines the principles that the U
of C will embrace: resource conservation,
compliance with all laws and by-laws,
reduction of adverse impacts, environ-
mentally sound purchasing guidelines,
waste minimization, prompt mitigation of
problems, proactive stance on the envi-
ronment, energy conservation, and peri-
odic conduct of environmental audits.

Contact: Dr. Dixon Thompson,
Professor of Environmental Science
Phone: (403) 220-3625
Fax: (403) 284-4399
E-mail: dixon@evds.ucalgary.ca

Environmental Management on Canadian Campuses

At each step, if conflict arises, remind
participants that there will be regular opportu-
nities to review and revise the policies so a
compromise does not commit the institution
to a particular wording for a long period of
time.

It is important to reach agreement on
some form of policy statement and start to
implement it. It is likely that the policies will
always be incomplete and imperfect because of
changing experience, circumstances, technolo-
gy and economics. However, if the policies are
seen more as a process rather than a product,

e

S

University of Toronto

The University of Toronto also developed
an environmental protection policy that
outlines three fundamental principles:
minimization of negative impacts on the
environment; conservation of resources;
and respect for biodiversity. It lists specific
obijectives that the university will strive to
meet: minimizing energy and water use;
minimizing waste generation, pollution
effluent and emissions, noise and odour
pollution; minimizing the use of chemi-
cals; including environmental factors in
planning and landscape decisions; and
meeting and, where possible, exceeding
environmental standards, regulations and
guidelines. It also describes the roles and
responsibilities required in implementing
the policy.

Contact: Professor Danny Harvey
Phone: (416) 978-1588
Fax: (416) 978-6729
E-mail: harvey@géog.utoronto.ca
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the imperfections will be easier to live with.
The experience gained and applied in the first
reviews, revisions and re-endorsement will be
more valuable than efforts to perfect the first
environmental statement.

A venue for public participation, com-
ment and feedback will be required given the
large number of different interest and stake-
holder groups on campuses. Their acceptance
of and commitment to the policies will be
essential. This ongoing process is important
because the frequent turnover of the student
body requires an annual education and com-
mitment process.

It may be desirable for each stakeholder
group to start developing its own environmen-
tal policies. This would familiarize them with
the issues, help them articulate their concerns
and approaches, and provide the basis for their
input to the institution-wide set of environ-
mental policies.

Environmental Audits

Environmental auditing is quickly becoming a
standard tool in the environmental manage-
ment of corporations and other organizations.
It is a systematic assessment of corporate,
institutional and government management
systems, policies and practices as they affect
the environment and resource use. An envi-
ronmental audit comprises five basic activities
{Thompson and Wilson 1994):

1. examination of an organization's environ-
mental management system;

2. determination of an organization's compli-
ance with regulatory requirements;

3. determination of an organization's confor-
mance with the organization's own policies
and with related industry or institutional
standards or guidelines (Halifax

Declaration and Talloires Declaration);
4. evaluation of an organization's routine
management and housekeeping practices;

University of British Columbia

The Board of Governors of the University
of British Columbia approved the Policy
on Environmental Protection Compliance
in January 1994, Concerns about liability
and due diligence prompted the develop-
ment of this policy. The policy's focus,
therefore, is on complionce and includes
detailed procedures for implementation
and administration. A second portfion,
currently being drafted, will focus on sus-
tainable development.

The policy states that:

"UBC will act responsibly and demon-
strate stewardship in protecting the
environment. All individuals in the uni-
versify community share the responsi-
bility for protecting the environment ...
Procedures and reporting strucfures for
matters of compliance with environ-
mental legislation are necessary to
demonsirate due diligence of UBC, its
Board of Governors, senior officers,
students, and members of faculty and
staff, by addressing responsibly, activi-
ties which have potential for exposure
to lawsuits and prosecution.”

Contact: Randy Alexander, Manager,
Environmental Programs
Phone: (604) 822-9527
Fax: (604) 822-6650
E-mail: alexandr@safety.ubc.ca
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5. creation of an action plan to correct any
identified deficiencies.

The environmental management system, simi-
lar to those recommended by the Canadian
Standards Association, Global Environmental
Management Initiative, and the British
Standards Association, is likely to be a major
focus of an initial environmental audit. Itis

important to determine the status of the uni-

i ,%gi%%ii a .

University of Calgary

In an effort fo infroduce estaklished cor-
porate environmental practices that
respond to external pressures and
requirements, two Master's degree theses
on environmental audits were completed
at The University of Calgary. This cost-
effective approach was given credibility
through direct involvement of senior aca-
demics with administrafive positions (such
as a dean and a vice-president). The
audits were facilitated by the enthusiastic
cooperation provided by physical plant
managers and staff. One of these envi-
ronmential audits, Introduction of
Environmental Auditing as an
Environmental Management Tool for The
University of Calgary, evolved to provide
the basis for this book. The other audit is
the basis for Chapter 7, Transportation.

Contact: Dr. Dixon Thompson,
Professor of Environmental Science
Phone: (403) 220-3625
Fax: (403) 284-4399

E-mail: dixon@evds.ucalgary.ca

versity's environmental management system.
If the framework is not sound then further
environmental initiatives, such as responding
effectively to other environmental audit find-
ings, are likely not to be effective (Cahill and
Kane 1991). The environmental management
system is examined by verifying the accuracy
of information and examining and evaluating
the effectiveness of management system com-
ponents such as record-keeping, policies,
training of employees, emergency response,
and the upkeep of facility equipment and
grounds (Wilson 1992).

Types of Environmental Audits

Several different types of environmental
audits, including facility and waste audits,
have been developed (Cahill and Kane 1991;
Thompson and Wilson 1994). Universities,
especially when developing initial environ-
mental auditing programs, will be primarily
concerned with facility audits. Facility audits
are environmental audits of an organization's
facilities conducted in order to collect infor-
mation for corporate management. Facility
audits are mainly concerned with compliance,
conformance and routine management at a
facility.

Waste audits, examinations of the vari-
ous wastes generated by an operation or facili-
ty, are often an integral component of com-
prehensive facility audits and should be a part
of any comprehensive auditing program at
universities. They determine compliance with
regulations and conformance with standards,
and identify opportunities for waste reduction,
reuse or recycling (Thompson and Wilson
1994). Other specialized audits, such as ener-
gy, transportation, water, and health and safe-
ty, may also be included as subsets of a facility
audit.
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Stages of an Audit

There are three basic stages to an audit
(Wilson 1992). General activities in each stage
are outlined below.

« Stage 1: Pre-audit activities

This stage involves the preparation for the

audit:

1. Affirm commitment from top manage-ment
to the audit

2. Confirm audit purpose and objectives

3. Establish audit scope

4. Select audit team members

5. Establish audit methodology

6. Inform facility management about the audit

7. Review information in preparation for the
site visit

8. Finalize logistics

« Stage 2: On-site activities

This stage includes all the activities that occur

at the facility:

1. Conduct opening meeting

2. Interview facility management and key per-
sonnel

3. Review documentation from facility files

4. Inspect facility

5. Perform preliminary evaluation of informa-
tion

6. Conduct exit meeting

« Stage 3: Post-audit activities

This stage includes information analysis,
reporting and the design and execution of
action plans:

1. Evaluate audit findings

2. Prepare action plan and presentation

3. Review report draft

4, Write and distribute audit report

5. Present audit results
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These activities are rarely performed in a lin-
ear fashion, especially in first-time audits.
Feedback loops will be typical in each stage
because the information required for one step
may not be acquired until a later step.

First-time and Follow-up Audits

Audits can be divided into first-time audits
and follow-up audits. The planning and exe-
cution of a first-time audit is more complex
than a follow-up audit because of the greater
uncertainty surrounding the most appropriate
audit processes and objectives, and the greater
difficulty in obtaining and organizing the nec-
essary historical information. Historical infor-
mation can identify past events that may have

University of British Columbia

The University of British Columbia is
developing an environmental auditing
process that will systematically cover all
areas and activities on campus under
control of the university. it has produced
a document outlining the scope and pro-
cedures of the university's environmental
compliance audits. These audits will
identify environmental risks, and deter-
mine the extent of compliance with UBC
policies, and federal, provincial and
municipal legislation. UBC will be using
in-house expertise to perform the environ-
mental audits.

Contact: Dorit Mason, Environment and
Emergency Plonning Officer

Phone: (604) 822-8762

Fox: (604) 822-6650

E-mail: mason@safety.ubc.ca




28 Environmental Management on Canadian Campuses

a lingering environmental impact or liability.
After such historical information is gathered
in the initial audit, only the events that hap-
pened since the last audit will need to be
researched in subsequent audits.

First-time audits are likely to have more
feedback loops between stages than established
audit programs, as already noted. This proved
to be the case with the introduction to an
environmental audit at The University of
Calgary (van Bakel, 1994).

Faculty and staff at UBC produce an in-
house environmental newsletter,
WasteWatchers, that focuses on regulato-
ry responsibilities, waste minimization and
current issues on campus. Substance
Assessment Fact Sheets are also pro-
duced that describe the health and envi-
ronmental effects of specific hazardous
chemicals.

The Sustainable Development Research
Institute ot UBC produces the SDRI
Newsletter, which includes descriptions of
the environmental and sustainable devel-
opment inifiatives on campus. UBC also
publishes an Environmental Programs
Year End Summary which describes the
activities within the calendar year.

Contact: Mark Aston, Environmental
Programs Officer
Phone: (604) 822-9280
Fox: (604) 822-6650
E-mail: aston@unixg.ubc.ca

Common Barriers to Environmental
Audits

Seven reasons are commonly given when
objecting to the conduct of an environmental
auditing program at an organization: extra
costs involved; fear of personal or perfor-
mance appraisal; fear of potential legal prob-
lems; fear of adverse publicity; uncertainty of
audit benefits; reluctance to find out what
problems exist; and satisfaction with current
environmental performance (Thompson and
Wilson 1994). These barriers are based on
unsound rationales as discussed in the follow-
ing paragraphs.

+ Cost

The cost of conducting an environmental
audit is variable. Universities and colleges
have a unique opportunity to use faculty and
student expertise to offset the costs. However,
the potential costs of not conducting environ-

‘mental audits can run much higher. If a seri-

ous environmental incident occurs, the costs
of fines, time delays, and clean-up could be
much greater than the costs of an audit.

+ Fear of personal performance appraisal
Some employees may mistakenly believe that
they will be held personally responsible for the
environmental problems identified through
the environmental audit, and that their jobs
may be on the line. However, environmental
audits are used to assess management systems,
not employees. If there are problems with
management systems, then changes in policies,
training, communications, and possibly job
descriptions will be recommended. Emphasis
must be placed on the action plan to correct

any problems identified by the audit.
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* Fear of potential legal problems

Some organizations may fear that audit infor-
mation may be used against them by regula-
tors as evidence of noncompliance. However,
if noncompliant activities are discovered by
regulators, high fines and clean-up costs may
result. Environmental audits help to reduce
noncompliance, and can also be used to show
due diligence should an environmental inci-
dent occur.

» Fear of adverse publicity

Some organizations may think that there
would be adverse publicity if audit results
should be released. However, greater adverse
publicity would result if an environmental
incident occurred and the company was not
adequately prepared to respond to the inci-
dent. Environmental audits have become
equated with good management. Those orga-
nizations that do not conduct audits may be
viewed as poor environmental managers.

+ Uncertainty of audit benefits

This may have been a valid reason a few years
ago but, as information is increasingly being
published, evidence of the benefits of environ-
mental auditing is growing,

+ Reluctance to find out what problems exist
Some organizations may not want to know
what problems exist because knowing about
the problems suggests an obligation to correct
the problems immediately. However, if an
environmental incident occurs, the courts may
decide that the organization should have
known about the problems and may find the
organization negligent.

+ Satisfaction with current environmental
performance
Some organizations may feel that their envi-
ronmental performance is already satisfactory
and that nothing would be gained by conduct-
ing an environmental audit. But how do they
know? Environmental audits document
strengths as well as identify weaknesses. If the
environmental performance is satisfactory, the
audit document becomes proof of compliance,
conformance and effective management.
Potential for all of these barriers exist at uni-
versities. If they are encountered, it is likely
that lack of knowledge, understanding and
experience with environmental audits may be
the underlying problems.

Environmental Impact
Assessment

Universities and colleges only have to contem-
plate a complete environmental impact assess-
ment (EIA) when large construction projects
are undertaken, something that is happening
less frequently under current budget con-
straints. Figure 2-1 outlines the general steps

University of Toronto

The University of Toronto produces an
environmental newsletter, 4R
Environment, that reports on develop-
ments in U of T's waste management
strategy, and offers an open forum for
discussion of environmental issues.

Contact: Barbara Schaefer, Recycling
Coordinator
Phone: (416) 978-7080
Fax: (416) 971-2994
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of the EIA process. Efforts are being made to
harmonize federal and provincial processes so
that corporations and institutions will only
have to go through one process. However,
progress on harmonization has been slow to
date. Municipal-level EIA requirements are
now being contemplated (Perks et al., forth-
coming).

Comprehensive EIA would not always be
required under current legislation and by-laws
but access to sound advice on the circum-
stances in which federal, provincial and
municipal legislation applies should be readily
available. It should be part of the strategic
environmental assessment when major pro-
jects are being planned. There rnay be occa-
sions when universities will carry out EIAs not
required by legislation, to ensure sound envi-
ronmental protection and to avoid expensive
mistakes.

It is not just large projects that should
receive the scrutiny of an EIA. Small projects
often do not receive a full EIA because their
scale and budget do not warrant the time and
costs involved. But the impacts of a number
of small projects could cumulatively create a
significant net impact. These small projects
can be assessed using a class impact assess-
ment, which is often a checklist of things to
consider in a specific type of small project
whose biophysical and socio-economic
impacts are reasonably well understood. Such
class EIAs might be developed and routinely
applied by those responsible for landscaping,
relatively minor changes to transportation sys-
tems, building renovations, etc. (Government
of Canada 1994; Ontario Ministry of the
Environment 1978). Class EIAs could also
help avoid the use of routine, but environ-
mentally unacceptable, approaches to project

construction.

It would be interesting to develop a set of
class EIA procedures that could be applied
when new experiments above a certain size are
being designed. These would be particularly
important for safety considerations, hazardous
materials management and hazardous waste
minimization.

Economic Instruments

Economic instruments are economic incen-
tives and disincentives and other techniques
that attempt to apply market forces to move
action in desired directions and to internalize
what had previously been external costs. They
include effluent fees, tradable emission per-
mits, subsidies, product taxes, deposit return
systems, feebates (fees and rebates), and shar-
ing savings from conservation programs
(Alberta Environment 1990; Government of
Canada 1992).

Effluent fees and tradable emission per-
mits are unlikely to work at the institutional
level, although universities might want to take
part in such programs if they are conducted at
the provincial or regional level.

‘Deposit and return systems can be used
whenever management wants to encourage
return of materials to be reused or recycled
rather than sent for disposal. This could apply
to packaging, pallets, containers of all sorts,
and solvents that could be distilled for reuse
rather than disposed of.

Economic incentives for appropriate
behaviour could include discounts for bring-
ing a reusable food or beverage container;
reductions in the occupancy fees for tenants
who effectively support waste minimization,
recycling and composting programs; and shar-
ing savings from energy and water conserva-
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tion programs. Disincentives could be applied
as direct, full-cost recovery on hazardous
waste disposal charges, charges for disposable
food containers, and penalties for failing to
abide by recycling guidelines (e.g., placing
cardboard, paper, or beverage containers in

disposal bins, or mixing classes of waste
paper).

Feebates are systems where fees are
charged to those indulging in wasteful or envi-
ronmentally damaging behaviour and a por-
tion of those fees are rebated to others who go

Screening
Assess whether the project requires an EIA.

Inventory
Perform environmental baseline studies. This will be the basis against
which to assess any changes fo the environment over the course of
the study and the project.

reasonable alternatives

Project Description
A description of the proposed project and, where applicable, of the
f[ca)r its siting and design. As well, a description
of the environment likely to be affected.

Prediction

An assessment of the likely effects of the prc:fosed project on the
environment and human health an

of Impacts

well-being.

Mitigation and Management

—_— A description of the measures proposed to eliminate, reduce or

compensate for adverse environmental and socio-economic conse-
quences considered to undesirable.

Monitoring
Monitoring should be implemented to test impact predictions and to
check on the effectiveness of the mitigation measures.
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out of their way to act in an appropriate fash-
ion. On campus this could mean higher fees
for renting or leasing less fuel-efficient vehicles
with a rebate for those using more efficient
ones that could fulfill the same purpose. The
same could apply for parking spaces, especially
if parking lot design were to designate spaces
for small vehicles and large vehicles, since
more small vehicles can be parked in the same
space and they generally cause less environ-
mental damage.

Careful assessment of the costs of utiliz-
ing economic instruments is required, includ-
ing enforceability, likelihood of avoidance,
and administrative costs. Some are really no-
regrets policies while others need careful
analysis before all the costs and benefits will be
understood. No-regrets policies are those
policies that can be put into place with mini-
mal potential risks. This is, in effect, a strate-
gic environmental assessment and cost benefit
analysis of the proposed policy (the applica-
tion of an economic instrument).

Product and Technology

Assessment

Product and technology assessment is a sys-
tematic effort to assess the health, safety and
environmental impacts of products and tech-
nologies. It requires a description of the pop-
ulations and regions that would be affected by
the product or technology, efforts to predict
adverse impacts on the population and envi-
ronment, the development of measures to
reduce those impacts, and a monitoring sys-
tem to ensure success and adequate manage-
ment. The assessment must be based upon the
life cycle of the product or technology (cradle
to grave, or cradle to cradle).

Most assessments are done in a qualita-

tive or relative fashion rather than quantita-
tively because quantitative baseline data are
not available. This is particularly the case with
the life cycle assessment component of prod-
uct and technology assessments, which is
developing very rapidly but is not yet at the
stage where it can be applied routinely. The
Canadian Standards Association (1994a,
1994b) has published guidelines for life cycle
assessments which will facilitate their applica-
tion by reducing the debate about methodolo-
gy. Universities can begin employing life cycle
assessments by referring to the Canadian
Environmental Choice Program, which does a
technical review of product groups based on
life cycle assessments.

For universities, product and technology
assessments can be applied with a more limit-
ed scope because the concern is over impacts
that relate to a small area and a specific popu-
lation. The assessments can have a particular
focus such as energy or water conservation,
solid and hazardous waste minimization.
Product and technology assessments are the
basis for the development of purchasing
guidelines to minimize resource consumption,
waste and disposal costs. The CSA's guidelines
on product labelling (CSA 1994c) will help
those struggling with purchasing guidelines to
understand what is, or at least should be,
meant by various claims for "friendly" envi-
ronmentally green products.

Other Environmental
Management Tools

The other four environmental management
tools in the set cannot be routinely applied on
Canadian campuses until the previous seven
tools are being applied effectively or because
they are not yet at a mature enough stage of
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development. They are briefly discussed here
since they are likely to become routine envi-
ronmental management tools in the near
future.

Some governments regularly report on
the state of the environment using evolving
sets of environmental indicators. For exam-
ple, the Government of Canada (1986, 1991)
prepares State of the Environment reports every
five years and discusses the reports and the
indicators used in them in the State of the
Environment Newsletter and State of the
Environment Fact Sheets. Corporations report
on their impacts on the environment through
environmental reports (International Institute
for Sustainable Development 1993) using
environmental performance indicators (EPIs).
The development of criteria for selecting and
designing indicators is still at an early stage.
Nevertheless, environmental reporting and
environmental indicators are extremely
important because of the various roles they
play in environmental management, especially
education, setting baselines and feedback
(Schipperus, forthcoming).

Life cycle assessments are developing
much more rapidly than might have been
expected a few years ago, especially with the
publication of the CSA's guidelines (1994a,
1994b). However, they are still difficult,

expensive and controversial. Nevertheless,
universities should expect that they will be
doing, or using the results of, life cycle assess-
ments routinely within the next few years.

Life cycle costing is an attempt to account for
direct capital, operation and maintenance
costs over the lifetime of a product or technol-
ogy. This tool provides information that can
help make sound decisions about where to
allocate scarce resources, particularly if there is
concern about the up-front capital costs
required to gain the economic benefits of
resource conservation.

New systems of accounting are being
developed by chartered accountants and by
corporations because the Canadian Institute of
Chartered Accountants ruled that environ-
mental liabilities had to be charged against
assets (Canadian Institute of Chartered
Accountants 1993, 1994). Governments are
working to develop effective means to adjust
gross national product estimates to better
reflect national well-being by subtracting esti-
mates of resource depletion and environmen-
tal degradation (Canadian Institute of
Chartered Accountants 1994, Thompson and
Wilson, 1994 ). Because these accounting
practices are becoming standard practices in
the private sector, they may ultimately have to
be adopted by institutions such as universities.
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3. Energy

any universities have flirted with

energy conservation programs since

the impact of higher energy prices
in the 1970s, when it was recognized that ener-
gy conservation was necessary to cope with the
soaring costs of power for lighting, heating
and air conditioning. These early energy con-
servation initiatives were primarily developed
as cost-cutting measures and were typically
implemented without the guidance of a com-
prehensive plan. Often their effectiveness was
never fully demonstrated and the programs
lacked clear objectives and properly designated
overall management responsibility (Smith and
Gottlieb 1992; Brink et al. 1989; Pierce 1992).

Over the past few years the environmen-

tal consequences of campus energy use has
come under scrutiny (Pierce 1992). Although
university campuses are diverse in building
design, engineering, fuels used, ages and func-
tions and in energy use and costs, most uni-
versities are large consumers of energy because
of their size and hours of operation (Bomar
and Hirsch 1981a). Altogether, Canadian uni-

versities spent approximately $265 million on
utilities in 1993 (Canadian Association of
University Business Officers and Statistics
Canada 1994). Accordingly, universities can
benefit from reducing energy consumption
costs — in terms of both reduced costs and
environmental stewardship.

The Harmony Foundation (1991) pre-
dicts much stronger legislation may come to
bear on energy use in Canada. A federal gov-
ernment discussion paper, Energy Use and
Atmospheric Change: A Discussion Paper
(1990, cited in Harmony Foundation of
Canada 1991), recommends that the federal
government implement a new Energy
Efficiency Act to increase energy efficiency
requirements across all sectors including com-
mercial, institutional and industrial.
Universities must develop and implement
effective and efficient energy management sys-
tems so they can prepare for this potential leg-
islation (Smith and Gottlieb 1992; Brink et al.
1989; Pierce 1992).

Conserving energy through behavioural
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changes and increasing energy efficiency
through technological changes have great
potential to minimize adverse environmental
impacts and save energy and operating costs.
They can both be pragmatic, no-regrets
approaches to energy management, which
make economic and environmental sense
whether or not predicted environmental prob-
lems occur. No-regrets initiatives can lower
energy consumption with minimal potential
risk while providing time and finances for
longer-term, more expensive initiatives.

Not all efforts to reduce energy expendi-.
ture pose minimal risk, however. For exam-
ple, one of the most obvious targets for energy
conservation is reducing ventilation. Cutting
back on air supply rates translates directly into
reduced power consumption by the fan. It can
dramatically reduce winter heating and sum-
mer cooling costs. However, in many large
buildings, including some university build-

Memorial University

Memorial University contracted an exter-
nal company fo carry out capital improve-
ments and retrofitting of the university’s
mechanical, electrical and energy man-
agement system. The $3 million cost of
these improvements will be recouped in
the projected annual energy savings of
$600,000, which is 13% of its annual
energy costs.

Contact: A.E. Kieman, Associcte Director
of University Works
Phone: (709) 737-8725
Fax: (709) 737-2339

E-mail: akiernan@morgan.ucs.mun.ca
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ings, cutting back in these areas (or deficien-
cies in the original design) has contributed to
illness among building occupants. Even where
serious illness does not occur, occupant dissat-
isfaction and productivity losses can be serious
(Louch 1994).

Energy Management

An effective energy management system can
be developed with the elements listed in Box
3-1.

In setting up an energy management sys-
tem, some elements will require more atten-
tion or consideration than others, at least ini-
tially. These elements include an energy poli-
¢y, accountability and management structure,
monitoring and information management,
education and training. In addition, itis
important that the energy management system
address three categories of energy conserva-
tion initiatives to be optimally effective: tech-
nological initiatives alone, technological initia-
tives that require some sort of behavioural
change, and institutional and behavioural ini-
tiatives. The remainder of this chapter focuses
on these elements and categories.

Energy Policy

A generic energy management policy might be
to reduce energy expenditures as much as pos-
sible within technical and economic limits
without adversely affecting the mission of the
university (Pierce 1992). The policy can
inciude simple "rule of thumb" guidelines that
encapsulate the goals of the plan. These
guidelines can facilitate the widespread imple-
mentation of a program (Pierce 1992;
Harmony Foundation of Canada 1991).
Pierce (1992) and the Harmorny Foundation
(1991) both suggest a similar set of three rules
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that guide an energy conservation program

(the Harmony Foundation's three-point plan

is shown in brackets):

+ If not needed, turn it off (conserve what
sources of energy we have by eliminating
wastefulness).

» When on, make it run as efficiently as possi-
ble (be more efficient in how we use energy
by improving or changing processes, equip-
ment and practices).

* Select the proper fuels and conversion
processes for the particular situation (use
and encourage alternatives to non-renew-
able energy sources, such as solar, wind and
geothermal).

Accountability and
Organizational Structure

The energy management system should
include thorough monitoring and gathering of
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information to provide personalized feedback
to energy consumers (an integral part of both
the education and management processes) and
a formal strategy for education and training in
energy conservation. Typically, a university is
billed for its entire utility consumption in one
lump sum. This can lead to a lack of account-
ability for energy consumption among all
three constituents of a university (faculty,
staff, and students). Increasing accountability
through education, incentives, and feedback
from metering and monitoring is likely to be
much more successful than measures such as
isolating building temperature controls from
occupants (Corless and Ward 1992).
Feedback in identifiable units is essential
as part of an education and incentive program
so that each unit can know how much energy
it is using and can tailor its actions according-
ly. Feedback in discrete units can identify the
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most cost-effective interventions. It also
allows the development and implementation
of economic incentives and rewards for effec-
tive action on energy conservation and penal-
ties for failure to work diligently to improve
energy conservation. This type of feedback
would make each unit accountable for its
energy use.

Monitoring and Information
Management

To successfully plan and monitor conservation
measures, detailed information must be gath-
ered on an ongoing basis. It provides feedback
about the effect or lack of effect of conserva-
tion efforts. Monitoring energy consumption
meters, which can be installed in campus
buildings, is the first step in providing this
information.

The information gathered should be dis-
aggregated into small units — each depart-
ment or program if possible — that people can
identify with, to make it personally relevant
and encourage energy conserving behaviour.
Then people can see the effect of and receive
recognition for their conservation actions.
Further energy conservation initiatives, such
as competitions, become feasible with this type
of feedback.

The trade-offs between the costs of
obtaining such detailed information and the
benefits that could accrue must be considered
in setting priorities for gathering information.
At some point the cost of getting more and
more detail starts to exceed the benefits
derived from the information.

Categories of Energy
Conservation Initiatives

Energy management programs must address

both technical and non-technical aspects of

energy conservation (Bomar and Hirsch

1981a). Creighton and Cortese {1992) found

that it is important to explore ways to com-

bine technological changes with changes in

institutional policy and individual behaviour.

These aspects can be divided into three dis-

tinct categories of change:

1. technological initiatives alone;

2. technological initiatives requiring user
acceptance; and

3. institutional and behavioural initiatives.

Technological Initiatives

Technological initiatives are those changes to
electrical or mechanical equipment that do not
require behavioural change on the part of the
campus community and produce no notice-
able changes in the campus environment.
Improving the efficiency of electric motors is
an ekample. Increasing the energy efficiency
will decrease energy costs, since less energy
will be used, which will, in turn, decrease
adverse impacts on the environment
(Creighton and Cortese 1992).

Given Canada's cold climate, another
common example is the use of a thermostat
and timer to control parking lot car plug-ins
to significantly reduce power consumption.
However, as with most initiatives, there are
trade-offs to consider, such as the increased
pollution and wear and tear associated with
starting a car when it is cold.

Universities can use their in-house
expertise, namely faculty and students, to
develop technical solutions. This is a unique
resource for universities that is often over-
looked. Sometimes, however, this expertise
may be too theoretical and impractical.

Universities can obtain much valuable
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information and advice regarding their energy
management strategies by collaborating with
external groups. Local energy utility compa-
nies and energy consultants can be approach-

ed for advice and potential financial assistance.

As explained by Westerman (1993, 10):

"It is cheaper for energy and water suppliers
to make efficient use of existing capacity,
than to find and develop new sources. Thus,
they happily urge and assist their commer-
cial and industrial customers toward greater
efficiency.... suppliers hope to satisfy as
much future demand growth as they can
with efficiency measures today. Their meth-
ods include:

* rate restructuring — raising rates, fees, and
charges and reducing or eliminating
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volume discounts;

s providing efficiency audits for customers,
and in some cases, supplying equipment,
arranging retrofits and financing; and

* producing educational materials."”

Fairly new external resources are energy ser-
vice companies (ESCOs). These firms provide
both technical and financial support which
may be well beyond what is normally available
from utility companies. They are usually paid
out of the operational savings from the capital
energy expenditure. In the current climate of
financial restraint where capital funding is dif-
ficult to find, ESCOs can be an effective option
(Louch 1994).

Care must be exercised when selecting an

Carleton University

Carleton University's Energy Savings
Program is designed to reduce the con-
sumption of electrical power, natural gas
and water. This will reduce utility costs,
reduce the deferred mainfenance backlog
by retrofitting complete building systems
and refiring equipment that otherwise
would require replacement, and improve
air quality. It is foo early to evaluate the
success of the program in ferms of money
saved, but the program has already been
successful in other areas.

Recent projects include replacing old-fash-
ioned T12 fluorescent lamps with more effi-
cient T8 lamps {generating an annual sav-
ing of $200,000 on a capital outlay of
$1,600,000) and utilizing the geological

features beneath the campus, which con-
fain water, to provide pre-cooling and pre-
heating through heat exchangers and coils
to an 8,000 m? building. As well, four other
projects are in progress: retrofitting the
heating, ventilating and air conditioning
systems for four buildings; intfroducing
water saving measures that eliminate city
water o cool and adjust mechanical sys-
tems; installing additional T8 lamps; and a
campus-wide metering system that mea-
sures utilities in each building.

Contact: Patrido Silva, Associate Direclor,
Physical Piant Department
Phone: (613)788-2600 ext 8539
Fox: (613) 788-4383
E-mail: pat_silva@carleton.ca
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ESCO if it is an equipment manufacturer or a
representative of one, because that may limit
technical options. The best ESCOs are often
those not wedded to a particular product line.

Identifying and solving energy supply
management issues usually requires more spe-
cialized expertise than do demand manage-
ment issues. Supply management is con-
cerned with selecting the proper fuels and con-
version processes for a particular situation.
Unlike consumption management techniques
that can apply broadly to virtually every insti-
tution, supply management can vary greatly
between campuses and even between parts of
the same campus. New installations and
replacements should not just follow "estab-
lished engineering practices,” nor should they
follow the pattern of what has already been
done, since these practices do not necessarily
embrace the concept of efficiency and may
have evolved before the concept of sustainable
development (Pierce 1992).

Technological Initiatives Requiring

User Acceptance

The success of some technological initiatives

depends upon acceptance by affected users of

the change produced by these initiatives. If

the change in work environment is not accept-

ed or understood, strained relations within the

university community and productivity or lack

of effective work activity may result. Examples

of technological initiatives that fall into this

category include:

+ installing occupancy sensors to switch on
lights in classrooms;

+ adjusting lighting levels to suit task require-

~ments;

« turning off building ventilation systems ear-
lier in the evening;

- setting thermostats lower in winter and

higher in summer; and
» supplying power intermittently to parking
lot or plug-ins during winter.

Institutional and Behavioural
Initiatives

Institutional and behavioural initiatives are
those energy conservation efforts that depend
wholly on the support, and in some cases the
education, of university community members.
This category includes personal behavioural
changes, such as turning off lights or comput-
ers when they are not needed, and changes in
institutional practices, such as routine house-
keeping practices and the implementation of a
university energy policy.

Energy management programs should
involve all constituencies of the campus com-
munity to be optimally effective (Bomar and
Hirsch 1981a). Administration, faculty, stu-
dents and staff all have a vital role to play.

The approval, support and public back-
ing of the top administration is critical to the
success of any program and its acceptance by
the campus community. Top administrators
must devote time and institutional resources
to these efforts, even though it is recognized
that these administrators are probably already
overworked. The official endorsement
becomes the foundation of the program. A
well-informed and committed senior adminis-
tration can rally the community and bring
together the decentralized campus con-
stituents in support of an energy management
program. Senior administrators should con-
vey the program's importance to their con-
stituencies in a positive manner, so that the
administration is not seen as forcing yet
another program and hindrance on the cam-
pus community (Bomar and Hirsch 1981a).



Energy

The collaboration of faculty with admin-
istration and staff on energy management
issues is an excellent way for a university to
involve its own in-house experts. Recommen-
dations and cooperation from university facul-
ty can be invaluable. Faculty can also focus
the projects or research in the courses that
they teach on campus energy management
issues. Involvement of senior faculty and
administrators can provide credibility and
encourage buy-in from students for these ini-
tiatives.

Technical, clerical, operating and main-
tenance staff are particularly important since
they will be responsible for implementing
many of the initiatives. Staff input is essential
because they have the technical expertise
required and they are the most familiar with
campus operations. University staff are also
a group which can maintain a program's
momentum.

Students are a more transient group and
have the most varied interests and concerns.
This transience and the typical life style
changes that students are undergoing may
make it difficult to obtain general support and
commitment. Students, however, are a
primary constituency of a university and a
valuable resource. Pierce (1992) found that
the involvement of students was of great
mutual benefit to both the students and the
energy management program. Students can
be employed to do specific projects such as
lighting audits, or these projects can be con-
ducted as class or course projects. Whatever
fields students choose after graduation, an
intensive exposure to the realities of energy
and environmental issues will make them not
only better educated but also better citizens of
the global community.
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Education and Training

Ongoing education and training with the cam-
pus community can increase awareness and
understanding of energy issues (Bomar and
Hirsch 1981b). For behavioural and institu-
tional conservation efforts to be most effective,
the meaning and significance of important
energy management concepts, such as peak
demand, must be communicated and under-
stood. Behaviour can then be modified
accordingly.

Peak demand is a concept that is impor-
tant from bo