
STARTING OUR
JOURNEYS

PART 1

Part 1 sets the tone for topics discussed in the subsequent
chapters of the book. Chapter 1 talks about where environ-
mental management is at the present, and what environmental
managers should shift their focus to for keeping abreast of
emerging trends. In similar fashion, Chapter 2 provides a
glimpse into EPA’s main driver—enforcement—and how this
fits into the overall scheme of environmental considerations of
regulated organizations. Chapter 3 provides a discussion into
related health and safety issues that complement environmen-
tal issues, for a total EH&S or ES&H or HS&E perspective. Chap-
ter 4 focuses on SEC requirements relating to environmental
disclosure, which has slowly gained additional prominence
within the regulated community. Chapter 5 takes an in-depth
view of EPA inspections and how regulated companies can pre-
pare for them, followed-through in Part 2. Chapter 6 takes a
look at innovative strategies a company’s environmental man-
ager can initiate and provides entree into Part 2.
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CHAPTER 1

ENVIRONMENTAL MANAGEMENT
AT A CROSSROADS: TIME
FOR A RADICAL BREAKTHROUGH
Gabriele Crognale, P.E.

2

INTRODUCTION

To the general public, it would seem that the strides
many industrial companies have taken today in having
achieved a certain level of environmental stewardship
and awareness is a comforting feeling that reflects well
on both the top management and environmental man-
agement of these organizations. A peek into some of
these forward-thinking companies is provided courtesy

of the environmental professionals who share with readers their particu-
lar experiences in dealing with day-to-day environmental matters. They
are part of a core group of individuals within their respective companies
charting an environmental course for their organizations to greater
achievements as they proceed into the twenty-first century, from which
all of us should benefit.

As we will see in each of the chapters of this book, this enlightened
environmental awareness level has spread through the ranks of environ-
mental professionals and top-level management within regulated busi-
ness entities, regulatory agencies that administer environmental compli-
ance programs, and a number of support service providers. In similar
fashion, the paradigm has also shifted in other business areas or enter-
prises within organizations that previously viewed environmental con-
cerns and issues as something not within their responsibilities, who now
are beginning to realize the tremendous cost savings potential environ-
mental consciousness brings to the bottom line. With such a “shtick,”
these business units are being brought into organizations’ awareness cir-
cles as a means to identify and correct potential environmental issues,
and more importantly, to identify areas for overall improvement within

“It is easier to resist at
the beginning than at the
end.”

Leonardo da Vinci
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these organizations providing a positive return on their investment. Gone are the
days, at least at the more progressive companies, when company managers be-
lieved that environmental and health and safety (EH&S) regulatory compliance
and management matters were just a drain on the company’s bottom line. A good
number of organizations have made the case that an effective EH&S program and
management system that looks to streamline operations, save resources, keep
workers well-trained and proficient in their duties, and minimize the amount of
waste exiting a facility, can serve a dual purpose: keep the regulators satisfied,
and save the organization unnecessary expenditures.

For example, forward-thinking company managers at regulated organiza-
tions look to incorporate environmental improvements at various levels within
the organization in a new, methodical and coordinated fashion, such as in: re-
search and development, purchasing, marketing, human resources, and other
business areas where environmental improvements can be identified and
achieved. Taking a closer look at research and development, a growing number
of organizations are looking to incorporate Design for the Environment (DfE)
principles and Life Cycle Assessments (LCAs) into the development and design
stage of new products and their potential impact upon the environment,1

whether as an aspect of raw materials used, energy consumed, the associated
waste generated in making the product, or the potential of used product compo-
nents to be recycled rather than being disposed of as a waste.

One company in particular that is championing product recycling or take-
back is IBM, which made strides to execute this effort as a sound business deci-
sion—“Waste = $ off the bottom line” 2—rather than as a reactionary response in an-
ticipation of regulatory pressures on the horizon, such as mandated product
takeback legislation aimed at the electronics industry. Such legislation has
emerged in a number of European Union member countries, and may also soon
expand into the Asia-Pacific Region:3 As such, some U.S. multinational compa-
nies may soon face regulatory hurdles from the European Union regarding the
disposal of product packaging waste. For example, the European Union’s direc-
tive on packaging and packaging waste, which are expected to come into effect
by July 2001, will require countries to recover over 50 percent of their used pack-
aging, and recycle 25 percent of the material.4 The benefit to U.S. multinationals
in preparing for such sweeping directives can come as redesigning packaging
and shipping systems to adhere to these directives ahead of schedule, and possi-
bly save considerable monies in so doing, according to one study.5

Incorporating DfE and LCA methodologies into packaging rethink and re-
design before products are shipped, whether domestically, or into EC member
countries, could result in substantial savings for those multinational organiza-
tions that may choose to follow this lead. Of note, the Hewlett-Packard Company
was reusing its product containers and pallets as early as 1992 during the distrib-
ution of its products in Germany, as a result of that country’s ban on solid waste.
Since that time, a number of companies have taken a closer look at the concept of
responsible packaging, such as Georgia-Pacific Corporation and Dixon Paper, to
name a few.6

In other considerations, efforts begun by the Coalition for Environmentally
Responsible Economies, better known as CERES, to raise the public’s and corpo-
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rations’ socially conscious ethics awareness levels, have also spun off a side busi-
ness enterprise as a result of CERES’s efforts to have organizations adhere to the
CERES Principles7—a series of ten environmentally conscious business principles
tied to organizations’ business practices that highlight organizations’ commit-
ments to conduct their businesses in an environmentally sound and accountable
manner (for a closer look at the CERES Principles, refer to Appendix D). The
CERES Principles have struck a strong chord with socially conscious groups and
have generated a market for mutual fund organizations that invest solely in so-
cially conscious publicly-held organizations that do not manufacture certain
products viewed as harmful to human health and the environment. These mutual
funds are managed by a growing number of organizations including: the PAX
Fund, Domini Social Index, and the Calvert Group.

In a more global context, major industry groups, such as the Chemical Man-
ufacturers Association (CMA); the American Petroleum Institute (API); the non-
industry specific professional association, the Public Environmental Reporting
Initiative (PERI); the Global Environmental Management Initiative (GEMI), and
others, developed and put in place their own principles and initiatives to high-
light their commitment to a higher level of environmental awareness and action.
For example, the CMA launched Responsible Care® in 19888 and requires each of
its member companies to adhere to the principles of Responsible Care®. In similar
fashion, the API launched its Strategies for Today’s Environmental Program
(STEP) in 19909 which follows the general tenet of the CMA’s principles and also
requires each of its member companies to adhere to the program’s elements.

With respect to PERI, its founding member companies launched the PERI
guidelines10 as a guidance document for companies to follow in preparing their
voluntary environmental reports for the public. The impetus to develop such
guidelines has been a viable driving force to allow environmental reports to be
developed in a consistent and clear fashion for the benefit of concerned stake-
holders. By utilizing the PERI guidelines, companies desiring to prepare environ-
mental reports can do so by following the guidelines that provide a level playing
field of sorts allowing their environmental reporting information to be developed
in similar fashion and consistent with other companies that follow the same
guidelines. Among the PERI initiative signatories are: AMOCO, IBM, DOW, Po-
laroid, and Phillips Petroleum. Further information on CMA’s Responsible Care®

principles, and the PERI guidelines is provided in Appendix D.
Viewing this dynamic landscape within the bigger picture, or holistic view,

a good number of organizations have reached a relative plateau with respect to
environmental achievement. In retrospect, the success achieved by many of these
regulated organizations is admirable and there is a strong likelihood that these
successes will continue, given the current environmental steward mindset that
places greater emphasis on a more linked environmental management system
(EMS) to streamline the management of environmental responsibilities versus the
old corporate mindset that still sees as an objective the maintaining of compliance
with environmental regulations without any additional considerations to im-
prove upon existing conditions.

As an example, top management at a number of regulated industries has
seen the benefits of and supports the implementation of various environmental,
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health and safety programs, and continue to look ever more closely at ISO 14000
as another management tool to help enhance their environmental management
systems. Certifying conformance to ISO 14001, as well as looking at innovative
ways to combine ISO 9001 with ISO 14001 certification, may soon become a
strategic agenda item for discussion at a number of organizations’ top manage-
ment meetings.

As a brief introduction into the ISO environmental management stan-
dards—ISO 14001 through ISO Guide 64—these standards continue to move to-
ward individual approval status11 via a consensus development review and ap-
proval process of the members of Technical Committee (TC) 207 of the
International Organization for Standardization. TC 207 members consist mainly
of environmental professionals from industry, regulatory agencies, other stake-
holders and service providers charged with developing the ISO 14000 suite of
standards.

The transformation of looking further into environmental responsibilities
from a holistic view has allowed regulated organizations an opportunity to see
the regulatory landscape evolve from a “command-and-control” compliance re-
sponse mindset into a business approach that has begun to look at environmental
considerations in an ever-expanding circle of influence to provide beneficial solu-
tions to the organization and allow for an increased pro-business work relation-
ship with the regulators.12

Such a sea change in attitude was fueled in part by an increasing number of
regulated organizations whose goals include attaining a level of continual im-
provement and environmental stewardship as a means to attain higher protection
levels than required by environmental regulations. This corporate attitude
change for the better probably can trace its beginning to EPA’s 33/50 Program,
which was launched in 1991.13 As part of this revolutionary and innovative pro-
gram, those organizations willing to “test the waters” in committing to an EPA-
led voluntary emissions reduction program may have come away from the table
with EPA experiencing a somewhat different regulator than they may have previ-
ously experienced. This was the begining of an era where organizations began to
experience a regulatory agency—the EPA—more willing to listen to and work
with the regulated community to attain a common goal—protecting human
health and the environment and doing so in ways to foster pollution prevention
initiatives and financial incentives to follow in the path first taken by EPA Ad-
ministrator William K. Reilly.14

The relative success of EPA’s 33/50 Program, which attracted a total of al-
most thirteen hundred companies by the time the program ended in December
1995,15 was viewed with sufficient encouragement from EPA to have the agency
launch a series of subsequent industry voluntary programs designed to work with
and not against regulated companies. The first of these subsequent voluntary pro-
grams, the Environmental Leadership Program, or ELP, was first described in a
Federal Register notice in 1993, outlining EPA’s goal for this experimental pro-
gram.16 As a result of the favorable responses received after the first Federal Regis-
ter notice of the ELP, a second Federal Register notice was issued announcing a call
to regulated organizations to submit proposals to EPA for participating in the
ELP pilot program.17 Of note, readers are encouraged to visit EPA’s ELP site to
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learn more about the project participants, including the Gillette Company, Aba-
Geigy and Motorola, as this program evolves. Up-to-date information can be
found at http://es.inel.gov/elp, or www.epa.gov/reinvest/elp.htm. The Gillette
Company was one of the participants in this pilot program. Further discussion of
the pilot program is contained in Gillette’s case study in Chapter 10. As this book
was going to press, the ELP was in its final stages of the first-year pilot program
and final results were not yet available.

In addition to the ELP pilot program, EPA rolled out the Common Sense
Initiative (CSI) on July 20, 199418 and Project XL, which stands for eXcellence and
Leadership, created by the Clinton administration on March 16, 1995 in the envi-
ronmental regulation initiative.19 Web sites from which supplemental informa-
tion can be obtained on EPA’s 33/50 Program, the ELP and ELP Pilot Program,
CSI and Project XL are listed in Appendix G.

In addition, the EPA, as a member of the ISO’s Technical Committee (TC)
207, continues to play a role as an active participant of the various subcommittees
within the U.S. Technical Advisory Committee (TAG) of TC 207. As an example,
within the body of the text contained within ISO 14001, the cornerstone docu-
ment of ISO’s environmental management standards is the phrase, “. . . prevention
of pollution.” This phrase was included in ISO 14001 at EPA’s request as a guide in
helping industries focus more closely on another of EPA’s long-term goals—pre-
venting pollution—and as a target for organizations to achieve in doing more
with less, while saving both materials and monies in practicing pollution preven-
tion.

Whether industries come together as participants in one of these volun-
tary EPA projects, or work side-by-side with EPA personnel in drafting and
consensus-building the remaining ISO 14000 standards, it would seem that a
greater number of environmental professionals from the regulated community
have begun to see regulatory agencies in a more positive way. The lessons
learned from one such example, Amoco’s Yorktown Project, may have served as
a benchmark for those companies that may have previously perceived EPA as the
usual “command-and-control” adversary20 rather than as an agency willing to
work with the regulated community toward a common goal: protecting human
health and the environment.

The benefits to be derived from such organizational changes include the op-
portunity for organizations to achieve sustainable development, aptly described
by the Xerox Company as “. . . a standard that scientific realities and social demands
will require of all economic activity. Those companies that can recognize the nature of the
transformation required and can better anticipate the escalating demands they will face—
from customers, competitors, government, and the communities in which they do busi-
ness—can shortcut their learning curve. They can plan their future, not be forced into it.
The call to prevent pollution, not just to clean it up, is now standard among environmen-
tally-enlightened companies. So is the effort to reduce, reuse and recycle materials . . .” 21

In addition, the Washington, D.C.–based Investor Responsibility Research Center
(IRRC) conducted a survey in 1996 of Standard and Poors 500 companies—the
S&P 500—highlighting and quantifying the results of several key indicators: the
development of environmental policies; the importance of environmental perfor-
mance as a factor to determine various levels of management compensation; the
adherence to voluntary initiatives, such as ISO 9000 and 14000, Responsible
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Care®, and other similar nongovernmental organization (NGO) initiatives; the es-
tablishment of a board of directors’ committee to address environmental issues;
the issuance of environmental reports; and whether these organizations had
some form of an environmental auditing program in place.22

Clearly then, the stage has been set for more changes to occur within regu-
lated organizations that can provide long-term benefits from a variety of view-
points and satisfy a multitude of stakeholders. As organizations aspire to reach
the ever-higher hanging fruit of their labors, a new order, or radical breakthrough
in thinking, may need to be explored by multiple levels of management and
workers alike in achieving such noteworthy goals. As one example of this ideo-
logical shift, a number of organizations have come to embrace the Public Envi-
ronmental Reporting Initiative (PERI) guidelines previously described in devel-
oping their environmental reports in a consistent and open fashion and readily
available to the public. Since the issuance of the first environmental reports about
ten years ago (1988), the PERI guidelines have helped to create a de facto volun-
tary standard for companies to follow in preparing these environmental reports.
As in any process that changes and improves over several iterations—PCs and
their operating software for example—some of the earlier23 environmental re-
ports issued by companies were not as full of verifiable and substantial environ-
mental data, and hence were less credible as company public documents as these
are today.

To a well-heeled individual, environmental professional or regulator, there
are a number of valuable nuggets of information that can be gleaned from these
environmental reports—glimpses into the environmental activities of publicly-
held U.S. corporations. These nuggets of information can provide insight in a
number of ways to a number of individuals. For example, to the environmental
management specialist or analyst at another regulated organization, the informa-
tion could help explain how to address similar situations at his or her particular
facility as a “lessons learned” opportunity; or provide examples for steering a
company into other areas where the ever-higher hanging fruit of cost savings
could be picked; help the organization brainstorm and experiment with a new
idea, or look at an existing environmental issue or concern from a different angle.
Any of these scenarios could be useful in bringing to light alternative ideas that
could foster feasible and workable solutions for an organization’s environmental
management teams.

In addition to such benefits, such reports could provide information that
may obviate the need for further “command-and-control” scrutiny, similar to the
intent behind EPA’s Audit Self-Disclosure Policy ( this subject is provided in fur-
ther detail in Chapter 9). A member of the general public could also gain consid-
erable insight into reading about the facility down the street, or in a nearby com-
munity that makes the products he or she may use in day-to-day activities. As we
can see, these reports can be of value to a number of individuals and interests, es-
pecially if the information depicted therein is factually accurate.

For example, in some of the reports we reviewed for inclusion in this book
referenced at the end of this chapter, we found cases that depicted environmental
audit programs (Chevron and IBM are two representative samples highlighted24)
developed as a means to measure the organization’s environmental performance
against internal and external requirements; or to highlight the company’s success
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in pollution prevention efforts and participating in voluntary programs (IBM). In
addition, Chevron provides a case study on P2 efforts within the company, de-
scribed further in Chapter 10.

In general, organizations’ environmental reports provide a good amount of
in-depth information that depicts the activities of each organization within a cer-
tain window of time, similar to the “snapshot in time” aspect of environmental
audits. The individuals responsible for developing and editing different portions
of these reports usually have a very full plate in providing a report that is factu-
ally accurate and depicts the company’s progress to date. The reports we re-
viewed are no exception. Another aspect of these environmental reports, as we
view it, is that they can allow a certain amount of employee wellness and em-
powerment to feel good about themselves in their environmental achievements
as depicted in these reports for all to see. Such feel-good attitudes can spell the
difference in having an organization’s environmental policy objectives filter
down from top management to line workers to be put into practice versus having
the policy fall flat on its face.

For example, situations may have occurred at facilities where top or line
management may have felt that one way to move employees into a progressive
and more sensitive mode to their environmental or even work surroundings
would have been by using motivational or theme posters. Some of these may
highlight environmental awareness, promote pollution prevention, reinforce em-
ployee health and safety awareness, or promote general team building and em-
powerment concepts. There may be situations where our readers may have come
across these ubiquitous displays in their visits or audits of facilities’ production
area corridors, human resources offices, lunch rooms, and other common work-
place areas as a constant reminder to employees to “do the right thing” and/or
other motivational ideas. One case in particular regarding these motivational
theme posters and similar appurtenances was highlighted in BusinessEthics and
exemplifies what such “tools” can really do for employees in certain situations.
While the stories can be amusing, there is a lesson to be learned—posters alone
can sometimes fall short of management expectations, while action and positive
feedback may provide greater results. 25

As good as these intentions may seem to be, however, advertisements alone
may just not be enough26 to convey these messages to all affected employees.
Rather, what may be needed for organizations to aspire to and emulate some of
the companies that release environmental reports of their accomplishments, mile-
stones, and even areas for improvement, could be a combination of sincere com-
mitment and follow-through from top management to the production line work-
ers that can allow two-way communication from employees to management, thus
fostering workplace creativity that allows a mechanism for offering suggestions
or improvements of identified issues. Dynamic forces that encompass greater
worker input, the use of horizontal organizations, and a larger and more diverse
workforce, helped to set in motion work situations that continue to change the
work landscape as we know it today, and with each succeeding day, another
force alters the work landscape that was previously in place.27 In some organiza-
tions, changes such as these are not out of the ordinary; rather, these may also be
equated to business survival as discussed further in the following paragraphs.
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To highlight the constantly changing business environment, we reference
two books worth noting that provide some insight into the prevailing forces
within the business world. These forces should be reviewed in greater detail by
an environmental manager since they may also impact upon environmental, and
health and safety considerations from a different perspective and may provide
valuable additional information to an environmental specialist in helping to solve
a particular problem, or at least better understand a particular business or em-
ployee situation.

The first of these books is titled Transforming Company Culture, by David
Drennan, published by McGraw-Hill, Inc., in which Drennan points out that in
order to initiate a visible management commitment, all that really counts is action.
He also makes the observation that transforming the culture of any organization
requires a clear vision of the future, and a set of goals that are readily identifiable
by employees. The key to making these goals a reality lies with top management
and their commitment. This commitment needs to be consistent and visible. The
other part of this “equation” is that employees also need to see some tangible “ev-
idence” in their own work areas, otherwise it just may not work. For these rea-
sons, Drennan feels that “. . . action is all that counts.”28

It is interesting to note that while this book was written from the perspec-
tive of a people-management professional and consultant in 1992, many of his ob-
servations, areas of consideration, and recommendations fit within the general
tenet of environmental management, especially with respect to top management
commitment and diligence to both follow-through and motivating employees by
deeds instead of words alone (such as in the motivational posters described pre-
viously, or in a finely crafted environmental policy that rings hollow on the pro-
duction shop floor). Many of his fundamental ideas have universal value,
whether the company is a service provider, manufacturer, or raw material or in-
termediate materials provider/producer. The previous reference to the environ-
mental reports also points to environmental and/or business situations that can
be enhanced by such management commitment as a further argument to substan-
tiate the elements of ISO 14001; that standard, too, embodies such commitment
principles. Chapter 12 provides in-depth discussion into ISO 14001.

The second book worth noting is The Living Company: Habits for Survival in a
Turbulent Business Environment, by Arie de Geus, published by the Harvard Busi-
ness School Press. In his book, de Geus refers to successful organizations as “liv-
ing companies” and writes about the success of these companies and how they
have survived in the business world from earlier times. He writes in part, 
“. . . What do extraordinarily successful companies have in common? . . . Our group saw
four shared personality traits that could explain their longevity—Of significance to our
book, two specific traits are worth noting: sensitivity to the world around them . . .
(and) . . . tolerance to new ideas . . .”29 Expanding upon the first trait—sensitivity to
the world around them—the living companies are able to adapt to the changes
around them.

One example of this trait is the ever-increasing interest regulated organiza-
tions are giving to ISO 14001 certification and to those organizations that have
certification. This ISO standard is market driven at present, since there is neither
a formal EPA regulatory “carrot” nor “stick.” Time will tell what positive impacts
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ISO 14001 may have on environmental issues currently being managed by orga-
nizations. In addition, whether a facility’s environmental management system
can be in conformance with and certify to ISO 14001 and play a pivotal role in a
facility’s long-term success will continue to be tracked closely by those companies
waiting on the sidelines before they “test the waters” regarding certification to
14001 and the benefits that may be derived from certification. As in the “living
company” case, acceptance of ISO 14001 as a business decision may be viewed as
a “tolerance to new ideas” approach that may need to be explored as a market in-
centive for organizations.

Looking more closely at the second trait identified in de Geus’s book—toler-
ance to new ideas—the living companies tolerate activities, such as experiments
and eccentricities, that stretch their understanding. In another context, multina-
tionals must be willing to change in order to succeed. For example, in the area of
life cycle assessment, the reuse and recycling of materials, and the conservation of
energy sources, organizations are looking at innovative ways to do more with
less, and to incorporate at the research and development stage the use of alterna-
tive designs and materials to create newer and better products. In some organiza-
tions, business lines may be spun off to change the focus of the organization, or
companies may be acquired to strengthen the organization’s product lines. In any
of these instances, multinationals could be implementing changes necessary to
achieve one or more of the organization’s objectives in order to survive in a com-
petitive business climate.30

As another example of the “tolerance to new ideas” concept, and to rein-
force the transforming company culture concept, a young manager of a Chrysler
plant in Ontario, Canada, undertook as one of his objectives, the complete up-
heaval of van assembly manufacturing to achieve greater throughput and output.
His methods and results, at first perceived as questionable, worked wonderfully
by the time he was promoted to manage a new plant being built in Latin Amer-
ica.31 The lessons learned from this example point to a new plant manager who
had the determination to stick through with what he believed, and also relied on
his subordinates for ideas regarding how to proceed in the face of obstacles, and
also putting his own job and reputation on the line. The key to this case study is
that when the manager was transferred, his successor was able to pick up where
he had left off, simply because he had “. . . changed the culture.” This example
brings to mind the often-used saying, “Say what you do, and do what you say.”

As a brief look forward, several of the ensuing chapters in the book also
take a closer look regarding specific business or environmental considerations
and provide an in-depth glimpse into the operations of the subject organizations
at various facilities. The authors’ distinct and unique perspectives, provide a
unique insight into their particular areas of expertise, and how their actual expe-
riences provide valuable “lessons learned” not only for their own improvement
but for providing examples for others to learn from their experiences. For exam-
ple, in Chapter 10, Bill Parker of EG&G shares his insight as EG&G’s director of
environment, safety and health programs, in his description of EG&G’s environ-
mental programs, which includes their Waste Reduction Pays (WARP) Program,
and EG&G’s commitment to environmental excellence. EG&G is among the first
of U.S. organizations that have certified to the British Standards (BS 7750), the

10 Chapter 1 / Environmental Management at a Crossroads: Time for a Radical Breakthrough

ch01  1/21/99 9:19 AM  Page 10



Irish Standards (IS 310), and the European Union’s Environmental Management
Auditing Scheme (EMAS). In addition, Parker’s summary includes a discussion
of valuable lessons that were learned, such as evaluating internal environmental
training.

As you, the reader, will note, each author provides his or her own particular
insight and viewpoint into a different facet of an environmental topic, issue, or
item of consideration that is unique to his or her organization, and provides the
readers an opportunity to glimpse into their organizations’ EH&S programs and
how their particular environmental management systems are managed. In each
case, the authors provide a detailed understanding into how they manage spe-
cific environmental issues and the steps they take as an organization to improve
upon their particular environmental program or management system.

ENVIRONMENTAL MANAGEMENT: THE PRESENT

There is no doubt that the field of environmental management has made consid-
erable progress over the past several years, and by coincidence, the impetus be-
hind much of this organizational mindset change seems to parallel the efforts of
many forward-thinking environmental professionals who decided, in 1991, to
pool their collective resources and knowledge and become part of the Strategic
Advisory Group to the Environment (SAGE), the predecessor to the present ISO
Technical Committee 207. This is not to say this is the only movement in place
helping the paradigm shift prevalent at many forward-thinking organizations;
rather, a combination of the paradigm shift, a gradual mindset change within reg-
ulated organizations, a universal understanding that environmental compliance
just for the sake of compliance would not work, and that environmental issues
should be studied in a different light, all helped play a pivotal role in fostering a
move for organizations to look inward more closely. With that perspective, each
organization’s environmental management system gained more relevance, and
with that understanding, it could be seen whether such systems, as structured,
could positively or adversely affect their employees, the environment, and their
businesses as well from various indicators: suppliers, customers, regulators, in-
vestors, the public, and all other affected stakeholders. We take a closer look at a
number of these organizations through the eyes of several third-party groups
that conducted benchmark surveys of a number of high-profile companies to look
more closely at issues affecting EH&S considerations that we discuss here. That
information is provided in greater detail in Chapter 7.

As such, with the addition of various factors described in the benchmarking
surveys in Chapter 7 into the environmental management equation, environmental
management today has reached a more mature stage where it is recognized as a vi-
able business unit. What used to be business as usual—looking at environmental
compliance and management considerations from a regulatory framework only—
has been replaced by a new paradigm: holistic environmental management that takes
into account and is incorporated into all facets of an organization’s business units.

As a further item of consideration, a number of regulated organizations
have begun systematically compiling and analyzing data to verify cost-saving
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and environmental benefits of having an environmental management system
(EMS) or program in place as a structured mechanism for managing an organiza-
tion’s environmental responsibilities. Some of these processes have been able to
show substantial cost savings and improvements in EH&S functions, such as the
Millipore example in Chapter 8 or the Chevron example in Chapter 10. The EMS,
by its structure, consists of people at various levels of organizational responsibili-
ties whose daily task is to ensure that the system is functional, and daily, weekly,
monthly, and other periodic organizational milestones are mandatory. In a
smooth-running and efficient EMS, the EH&S staffers are on top of things and co-
ordinate with other business units within the organization, while the EMS also
helps to uncover system deficiencies and provide for corrections or improve-
ments to such systems.

Environmental, or EMS audits, are among the tools used by environmental
professionals to help single out system deficiencies, or findings, that are ulti-
mately utilized in audit reports as a basis for audit recommendations, that over it-
erations, should provide opportunities for improvements within a facility’s or or-
ganization’s environmental management system. Besides maintaining regulatory
compliance, such improvements can also allow an organization to become more
cost effective, help uncover areas where unnecessary costs may have been ex-
pended, and identify opportunities for different or innovative approaches to pro-
duce goods and services at a lower cost while generating fewer wastes.

The bar has been raised a little higher, and while maintaining compliance is
still one objective the regulatory agencies would like organizations to sustain,
preventing pollution in the first place has a greater significance in the greater
scheme of things, which makes sense.

ENVIRONMENTAL AUDITS: EFFECTIVE MANAGEMENT TOOLS

The term environmental audit, as defined by the EPA, is:

“a systematic, documented, periodic and objective review by regulated enti-
ties of facility operations and practices related to meeting environmental re-
quirements.”32

Similarly, the term as defined in ISO 14010 is:

“systematic, documented verification process of objectively obtaining and
evaluating audit evidence to determine whether specified environmental ac-
tivities, events, conditions, management systems, or information about these
matters conform with audit criteria, and communicating the results of this
process to the client.” 33

In either instance, environmental audits can be viewed as an efficient means
or tool to gauge the adequacy and soundness of a facility’s environmental man-
agement system (EMS), viewed in this context as a cross-sectional “snapshot” of
the facility’s EMS. Moving beyond this point, the ultimate goal of an organiza-
tion’s top management for the environmental audit program is to help identify
those areas within the operational and management systems that need some type
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of improvement to help the organization manage its environmental responsibili-
ties in a more efficient and effective manner. In this capacity, environmental au-
dits can display their full potential as a management tool in identifying areas for
improvement. This is partially due to the nature of audits—to reflect a “snap-
shot” of specific areas of a facility’s operations within a predetermined time
frame—with team members documenting their observations and recommenda-
tions. Since audits are also conducted with a specific scope, and with a specific
mix of audit team members with a certain skill mix, it is not uncommon for audits
to skip portions of a facility’s operations, which may later be reviewed by another
team, or by the same team during a follow-up audit. For these and other more
subtle reasons, an audit program’s effectiveness is usually seen over a certain pe-
riod of time. In many instances, follow-up audits at a facility usually provide ad-
ditional details about that facility that can be utilized as beneficial information to
both facility management and corporate management in pointing out areas that
need some sort of improvement. Again, the key is that the areas for improvement
manifest themselves in an evolutionary and reiterative fashion to allow improve-
ments to occur progressively with the affected employees, rather than via a lock-
step approach that may not be as effective or popular with some employees.

To clarify the management tool aspect of audits as these relate to improve-
ment opportunities, let us take, as an example, environmental audits that note
some sort of process or management system excursions that may lead to repeat or
similar regulatory or management system findings. Delving deeper into the find-
ings, one may infer that such situations may be indicative of a number of man-
agement system deficiencies that may need to be studied more closely by both
the audited facility and top management to ensure greater success or improve-
ment of existing environmental conditions. Clear and concise audit findings and
recommendations that accurately portray existing deficiencies that also identify
root cause issues can provide added value to the audited facility’s management,
especially in those cases where repeat or similar findings are being routinely un-
covered at each subsequent audit event.

This is one of the aspects of environmental auditing that provides an orga-
nization’s top management the tools it needs to identify and correct environmen-
tal management system and compliance flaws that, left unchecked, may lead to
regulatory noncompliance, or repeat instances where unnecessary expenditures
are being made in a number of situations that are reflected as costs to the organi-
zation. Areas that come to mind in this regard include: the classic mislabeling of
hazardous waste drums where a less hazardous substance is mislabeled as a
more hazardous substance; the co-mingling of hazardous and nonhazardous
wastes; the storing of reactive chemicals near sources of water, or the storing of
incompatibles in close proximity to each other without some form of separation
barrier; the inappropriate use or nonuse of a worker’s personal protective equip-
ment (PPE); lack of oversight of a forklift operator’s training and safety records;
and many more—all of which point to areas that can be improved once manage-
ment has been appraised.

In summary, while an environmental audit may be viewed as a “snapshot
in time” of a facility’s operations, it can be an invaluable tool to an organization’s
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management when utilized to its full potential to help improve environmental
performance and reduce overall operational costs. Having the right audit team
mix and “chemistry” with the audited facility can also assist in this process.

To highlight a few of the additional benefits that environmental auditing
can have upon audited facilities, the following bullets are provided, courtesy of a
U.S. General Accounting Office report:34

• Increasing environmental awareness and capability among employees;
• Potential relaxed regulatory scrutiny;
• A record of a facility’s environmental performance is established;
• Planning and budgeting for environmental projects are facilitated.

We have only scratched the surface of the complex subject of environmental
audits and audit programs in this opening chapter as a matter of reference. Addi-
tional discussion of the subject is provided in Chapter 9: The Environmental
Audit as an Effective Management Tool. Here, environmental auditing is covered
in greater detail by Mitch Gertz, Paul Dadak, Dave Jeffries, and Tom Hauding,
where the authors provide additional insight into how their respective facilities
conduct environmental audits, and the lessons each has learned through partici-
pating in their respective audit programs.

One final note with respect to environmental audits as compared to EMS
(ISO 14001) audits. They are both management tools, similar in concept to man-
agement system verifications (MSVs) performed as part of Responsible Care®.
Among the differences, though, between environmental (compliance) audits and
EMS audits, is that environmental audits can be more prescriptive, referring to
compliance with specific regulations and/or company policies, while EMS audits
refer to elements within ISO 14001 that describe rather than prescribe confor-
mance to an organization’s environmental policy and the requirements of the en-
vironmental management system.

There are also similarities between environmental audits and EMS audits.
For example, in environmental audit recommendations there are usually refer-
ences to “best management practices,” or BMPs, identifying a particular area or
function that should be corrected that goes beyond regulatory compliance para-
meters. This is analogous to the commitment to continual improvement in-
grained within the structure of ISO 14001.

Therefore, if the end result of these audit programs is to recommend im-
provements, either audit can accomplish this goal. How effective either audit can
be may rest with how well an organization’s management utilizes their manage-
ment tools.

The contributing authors in Chapter 9 touch upon this subject area in
greater detail.

POLLUTION PREVENTION: A GOAL WORTH CONSIDERING

In any forward-looking environmental program or management system, among
the elements that work hand-in-hand with an environmental audit program are
the opportunities for prevention of pollution, or elimination of waste at the front
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of the pipe. In some organizations, specifically tailored pollution prevention au-
dits are conducted to help identify those areas where waste streams in process or
manufacturing areas may be reduced or eliminated altogether. In this fashion, as-
tute facility or plant managers can minimize the need for managing various haz-
ardous waste streams, aqueous discharges requiring some form of wastewater
treatment, or inventory of either fugitive or permitted air emissions, to name a
few.

In any of these exercises to identify and execute pollution prevention, or P2
opportunities, a concerted effort is required by all responsible and affected work-
ers, from shift line workers, wastewater operators, hazardous waste handlers, to
environmental management and plant management staff, in order to be truly
worthwhile. Even the “low-hanging fruit” that many organizations may uncover
after a first pass to uncover P2 opportunities could be short-lived if a structured
and regular P2 program is not part of the employees’ regular routine and mind-
set. For example, let us say that a facility has a well-planned and written EMS on
paper, including well-documented internal procedures and various documents to
ensure that all applicable regulatory requirements are met. However, the facility
still needs to implement a mechanism or management system to track new em-
ployees requiring training, either within the preview of EH&S or human re-
sources departments. In addition, the facility does not maintain an open line of
communication between the EH&S department and say, procurement or research
and development. In the right conditions, what may seem minor glitches could
eventually derail even the best-laid plans and subsequently negate any P2 cost
savings that may have been initially realized at this hypothetical facility.

Given this hypothetical situation, let us further suppose that the facility also
imports exotic or toxic chemicals for use in R&D projects or used for cleaning
purposes without first going through various internal EH&S screens and regula-
tory procedures. Besides the fact that such scenarios may pose regulatory issues
with federal or state environmental regulations, these may pose adverse impacts
with respect to P2 opportunities. With such a disconnect in the inventory system
for new chemicals coming into a facility, a number of P2 issues could occur. For
example, the importing of chemicals that are inappropriate for specific uses
within a facility, or importing of chemicals that could have been substituted by
less toxic ones that still meet process specifications, could lead to one of a number
of non-P2 situations: chemicals that may be more costly to dispose; pose more se-
rious health hazards during use and may require greater ventilation; or, could
have been replaced by a less toxic or volatile chemical in a specific application
with similar, or perhaps, better results.

In another example, appropriate training of all employees, affected in some
way by environmental considerations, such as in the business areas described
previously, are also key to helping to maintain some control over the generation
of unnecessary wastes. Effective and specialized environmental awareness-type
training can hold an abundance of P2 opportunities, and given the right mix of
trainers and trainees can allow these opportunities to flourish. However, if the P2
opportunities that appropriate and effective training can provide to individuals
within a facility are not acted upon in a timely fashion, or are acted upon ran-
domly thus negating any long-term beneficial effects, or if training programs are
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not effectively tracked, such items can lead to missed opportunities for pollution
prevention and the subsequent cost savings that could have been realized. Put in
another way, without a mechanism in place within an organization, either at the
corporate level or at the facility level, to ensure adequate and appropriate em-
ployee training to increase their awareness and competence levels regarding all
applicable environmental considerations and issues, unnecessary spills, releases,
misuse of chemicals, or other inappropriate chemical or waste handling situa-
tions may occur that may have the potential to generate costly, or worse, disas-
trous outcomes.

On a grander scale, even the EMS standards of ISO 14001 identify P2 oppor-
tunities within its core elements, such as in the environmental policy. This
management-developed document contains the genetic code, if you will, that de-
fines the main objectives and targets for an organization to achieve with respect
to its activities, products, and services and how these will mesh with an organiza-
tion’s commitment to continual improvement and pollution prevention.

An example of some questions that may be asked regarding an organiza-
tion’s commitment to adhere to its environmental objectives and targets include:

• What does the organization really want to achieve as a goal for environmental
performance, and how do P2 and cost savings enter into this equation?

• What contingencies will the organization develop to track and maintain such
innovative opportunities as part of the EMS and continual improvement as-
pects?

• What innovations in designs and management practices can be introduced to
assist in this regard?

In similar fashion, within the elements of checking and corrective action and
management review, two main cornerstone elements of ISO 14001, lie the actual
P2 opportunities that can be realized within an organization. Within corrective
action, for example, specifically trained professionals, or auditors, can monitor
and measure noted key characteristics of internal activities that may adversely af-
fect the EMS and possibly human health and the environment. This could be in
the form of ensuring that process equipment is operating at peak efficiency and
all valves, piping, and seals are functioning properly and not leaking; ensuring
that the target facility is in compliance with all applicable environmental rules
and regulations; ensuring that all necessary permits are kept up-to-date; and that
all pertinent regulatory required documents are properly filed and maintained
on-site with proper document control procedures in place.

Finally, the ultimate responsibility with respect to the effectiveness of the
EMS as it relates to a facility in meeting its P2 goals rests with top management.
One measure of the effectiveness of management’s review of a facility’s EMS cen-
ters around any findings that may have been developed by an EMS audit team
that pinpoint such opportunities and whether management was successful in im-
plementing any audit recommendations, either as part of a just-completed audit,
or as an item for follow-on action during the next go-round of audits.35

In short, identifying pollution prevention opportunities are not difficult to
find—they just take a concerted, dedicated, and sustained effort by facility per-
sonnel in order to be successful.36
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The preceding discussion focusing on P2 is only a brief introduction of the
subject and should be viewed as such. Additional detailed discussion of P2 op-
portunities is provided in various chapters of this book, specifically, Chapters 6, 8
through 10, and 12 offer additional in-depth coverage on this timely subject from
the perspective of several contributing authors. The underlying commonality
among the contributors’ works with respect to P2 all point to noticeable cost sav-
ings to their companies as a result. The graphical presentation of actual dollars
saved by Chevron and IBM in their P2 efforts portray clear examples of how P2
can be tremendously beneficial to facility operations in minimizing waste streams
and producing cost savings for the companies as well.

DESIGN FOR THE ENVIRONMENT (DfE): 
OUT-OF-THE-BOX THINKING

If a starting point is needed to pinpoint the beginning of DfE considerations, it
can be argued that the regulators may have had a prominent role through their
use of “command-and-control” methodologies prevalent throughout the last fif-
teen years or so. One of the positive end results of this regulatory control mindset
was to foster from the more cutting-edge regulated industries innovative ap-
proaches to address regulatory responsibilities, such as exploring opportunities
to do more with less, and focusing less on end-of-pipe only compliance strategies
to satisfy regulators. As a result, there are a number of organizations that have
spent considerable energies to look further upstream in a manufacturing process
to meet and exceed regulatory requirements, or completely rethink the processes
as a means to conserve both raw materials and energy sources. At the heart of
this next generation process thinking is a fundamental drive by manufacturers to
consume less raw materials in producing goods and thus generate less waste,
seeking to reuse materials and base components, while making products that can
be beneficially reutilized, such as with a modular approach to manufacturing
techniques. In the electronics industry, for example, many of the companies in
this industry constantly study ways to reuse basic components of manufactured
goods, such as plastic and base metal components.

Among the DfE tools some of the more progressive organizations are utiliz-
ing to achieve these far-reaching goals are life cycle management and design to
help promote and champion from within, and various design, manufacturing
and recycling strategies. One such life cycle design was part of a demonstration
project undertaken by AT&T and AlliedSignal that became the basis for a well-
developed report37 as part of EPA’s Pollution Prevention Research Program. In
brief, AT&T, now Lucent Technologies, focused on achieving greater material
and energy efficiency, improving recyclability, and using and releasing fewer
toxic constituents in their design of a telephone terminal. AlliedSignal developed
design criteria to guide their design engineers to develop improved next-
generation oil filters.

Within the framework of life cycle design as described in this EPA report,
input from various stakeholder sources is also important to attain a successful de-
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sign improvement. The framework can be broken down into its basic compo-
nents:

• Product life cycle system
• Goals
• Principles
• Life cycle management system
• Development process

Within product life cycle, the process follows a general pattern: raw mater-
ial acquisition; bulk and specialty processing; manufacturing and assembly; use
and service; retirement; and disposal. Also to be considered in a life cycle design
are accurate measurements of both environmental and economic performance of
the goods being designed. From the design side of the equation, engineers should
also have an open mind to help tackle new challenges to their creativity in work-
ing both within environmental parameters, future market considerations, and in
keeping abreast of their competitors.38

For example, take the life cycle of computers and related peripherals—
printers, faxes, modems, scanners, and possibly soon, Web-TVs. The intermediate
products or components that are used in the manufacturing of these electronic
goods each have their own environmental loop or cycle that takes into account
their specific environmental considerations related to design, manufacture, and
recyclability. In addition, given the dynamic and competitive nature of such
high-end electronic goods, each of the manufacturers associated with these goods
are also acutely aware of the economic constraints placed upon their products,
and constantly have to adjust to such considerations while maintaining ever-
decreasing and paper-thin profits.

It is clear then, that each area within the supply chain plays an integral part
in the life cycle of these goods and is also a consideration in DfE strategies. From
the useful life of the goods to beneficial reuse and recycling of components at the
end of the goods’ life cycle, to the innovative strategies for next generation prod-
ucts still in research and development departments in the organizations within
the electronics industry, such considerations are key in sustaining environmental
and product stewardship. The considerations to be explored further in this mar-
ket include: the recycling of PC and peripheral components,39 and how this can
be effectively accomplished to be favorably received by consumers; P2 opportu-
nities and materials reuse in recycling—from CO2 emission decreases to the reuse
of semiconductor components and base metals, from printed wiring board recla-
mation and recycling of plastic components to the re-design of these goods that
address market concerns, like modular construction; and other considerations.

In similar fashion, Hewlett-Packard Corporation (HP) stated in its 1996
Commitment to the Environment report40 that the company is commited to pro-
viding its customers with products and services that are environmentally sound
throughout their life cycles and to conducting their business worldwide in a re-
sponsible manner. As part of the company’s product stewardship program,
which the company initiated in 1992, HP strives to prevent or minimize any nega-
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tive impacts to human health or safety, or to the ecosystem, that may occur at any
point in the life of a HP product. A copy of HP’s environmental policy is included
in Appendix E. A revised version can also be obtained by accessing HP’s home
page at http://www.hp.com. We provide additional discussion about Hewlett-
Packard in Chapter 10.

Clearly then, as described in the previous illustrative examples, DfE, or life
cycle design, considerations have found a secure spot in the design of subsequent
goods and services that address the main tenets of DfE—the integration of envi-
ronmental considerations into process design and rethink at the outset, and find-
ing a perfect harmony between environmental considerations and performance,
cost, market acceptance, social, legal, and other stakeholder criteria.

SOFTWARE: A ROLE PLAYER IN EH&S/EMS MANAGEMENT

With the advent of Windows™, Lotus Notes®, and other PC-based software ap-
plications, EH&S-specific software programs were brought out by various devel-
opers into the marketplace to help EH&S professionals and staff alike get a better
handle on managing the mountain of data that environmental programs generate
and that are also required by various EPA regulatory programs in air, water,
waste management, and soil.

The first generation of these off-the-shelf software packages were MS-
DOS-®based and were somewhat limited in their applicability, effectiveness, and
user-friendliness. With an understood industry shift to Windows™ and Lotus®

more developers were able to design software packages that could do more and
were also much more user-friendly. Applications in which software has gained
some popularity include: in MSDS and manifest generation and tracking; in EPA
reporting, such as Toxic Release Inventory (TRI) data, for which EPA developed
and supplies regulated industries with the software; in federal and state regula-
tions on CD-ROM; in environmental auditing protocol and checklist develop-
ment and findings tracking; and in ISO 9001 and 14001 elements tracking and
document management; in predictive emissions monitoring systems (PEMS); and
in a widening array of other uses, from PC to UNIX® and Oracle-based worksta-
tion applications, to more powerful intelligent systems, man-machine interface
(MMI) and supervisory control and data acquisition (SCADA) applications that
operate in real-time simulation mode and are used almost exclusively in chemi-
cal, petrochemical, discrete component, and aerospace applications, among oth-
ers, to help prevent process system failures, predict containment vessel flows and
monitor such variables as temperature, pressure, liquid levels, and other situa-
tions that may adversely affect the processes if not addressed .

In the area of EH&S management, some success has been attained by vari-
ous software system developers that focuses on the management of data within
environmental management, otherwise known as an environmental management
information system, or EMIS. EMIS can be described in software terminology as
more of a systems integrator, in that EMIS takes into account the various software
applications within a facility, local-area network (LAN), or a wide-area network
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(WAN) within several facilities of an organization to help manage the informa-
tion being compiled for any number of regulatory requirements. The advantage
an EMIS provides an organization is that it can assimilate information being gen-
erated from other business units within the facility to help coordinate informa-
tion that is vital to the facility into a central location.

The business of software applications used in environmental, health,  and
safety (EH&S) considerations is only briefly discussed in this chapter. EH&S soft-
ware, which has mushroomed into a very profitable business area for many of its
software developers, cannot be done justice in these few pages. Given the vast
field of software packages currently available, and the gamut of services the soft-
ware can provide, a conscious decision was made to devote additional space to
this vast and intriguing subject area. As such, we provide additional discussion
of software applications in Chapter 8 (a case study), and Chapter 13.

ISO 14000 CHAMPIONS A NEW ERA 
FOR ENVIRONMENTAL MANAGEMENT

Since the introduction of ISO 14000 into the business world following its go-
ahead recommendation to proceed from the Strategic Advisory Group on the En-
vironment (SAGE),41 events have moved rapidly forward toward the truly global
acceptance of the ISO 14000 family of standards42 as a means to enhance environ-
mental management for large and small regulated organizations alike, from Ban-
gor to Bangkok, and every point in between. As more organizations become more
inquisitive with respect to the standards, their managers may begin to look more
closely at ISO 14000-related events. This may include reading about organiza-
tions that have certified to ISO 14001 in various trade publications. From such re-
search, they may begin to get a better understanding for what can be accom-
plished by an organization with a more standardized and cohesive plan for
managing environmental responsibilities, and in the process, become more effi-
cient and effective. It is quite possible that as organizations learn more about the
standards, either through researching data or benchmarking those organizations
that have already certified to ISO 14001, they may reach a certain comfort level to
make an educated decision regarding these ISO standards.

As a further insight into the ISO 14000 suite of standards, it is important to
stress that ISO 14001, as the main driver of these standards, has been developed
as one of the tools organizations worldwide can use that maps out the main
elements of an effective environmental management system, or EMS. It can,
by its nature and similarity with ISO 9001, be integrated with other manage-
ment requirements within the organization’s other business enterprises and 
assist organizations in aspiring to achieve both environmental and financial
goals.

Or, put in another context, consider the ISO 14000 standards as the mecha-
nism to raise a bar for an athletic event. The athletes now have to try even harder
to surpass that bar to succeed in the event—those that do not try, do not achieve
the potential rewards associated with those that surpass the bar. Similarly, ISO
14000, as developed, seeks to provide a mechanism for all organizations—those
with complex environmental management programs in highly regulated coun-
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tries, such as the United States, as well as organizations with simple or no envi-
ronmental management programs in countries with lax or no regulatory pro-
grams—to have an equal chance to develop an EMS that addresses an organiza-
tion’s environmental responsibilities, regardless of the host country’s regulatory
climate. The elements of the standards can facilitate the development of an orga-
nization’s EMS that can be consistent and more effective than currently may exist
within an organization, and that can be applied equally in any facility around the
globe. In addition, since the standards are market driven, and not a regulatory re-
quirement of any nation, this business aspect can be a more powerful persuasive
tool for an organization’s top management to implement than the regulatory
“stick” approach.

This topic also is covered in greater detail in Chapter 12, in which Joe Hess
of SGS-Thompson provides very good insight into his facility’s experience with
being certified to ISO 14001. There is also an introductory comment provided by
Jack Bailey of Achushnet Rubber Company, one of the first U.S. facilities to be
certified to ISO 14001.

Further information on the ISO 14000 standards can be found in a number
of books in print by various publishers. Of the numerous books on the subject
matter with which we are familiar are: ISO Certification—Environmental Manage-
ment Systems, W. Lee Kuhre, © 1995 Prentice Hall PTR; ISO 14001 and Beyond,
Christopher Sheldon, ed. © 1997 Greenleaf Publishing; ISO 14000 Guide, Joseph
Cascio, Gayle Woodside, and Philip Mitchell, © 1996 McGraw-Hill; and A Guide
to the Implementation of the ISO 14000 Series on Environmental Management, Ingrid
Ritchie and William Hayes, © 1997, Prentice Hall PTR.

WHAT THIS SIGNALS FOR THE MATURING FIELD 
OF ENVIRONMENTAL MANAGEMENT

During the past several years, a movement has begun where a greater number of
organizations continue to pursue innovative strategies with respect to environ-
mental management considerations. As a barometer of such forward-thinking,
there has been an increase in the number of conferences and seminars being tar-
geted to facility environmental and quality managers, corporate and outside
counsel, consultants and other related service providers by various professional
organizations and conference providers. For example, the author attended a re-
cent conference that focused on environmental management information systems
(EMIS) applications, in which environmental professionals from a number of For-
tune 100 companies shared their successes in the utilizing of electronic data to
help manage their companies’ EH&S documents.

In addition, greater emphasis is being placed on management information
systems (MIS) that can bridge information between the various business enter-
prises within an organization, which has led to the successful marketing of enter-
prise document management (EDM) solutions by various software developers.
One of the pioneers in this field is IBM, and in Chapter 13, a case study is pro-
vided on the benefits of EDM solutions, especially as it relates to increasing an
EMS’s efficiency, and how such solutions can work in concert with EMISs and
other software systems as another mechanism to continually improve upon a fa-
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cility’s and organization’s environmental responsibilities from the viewpoint of
the entire organization, not just EH&S personnel who have historically carried
the responsibility, the burden, and the frustrations that are part of EH&S pro-
grams at all organizations that create goods and services that have an impact
upon human health and the environment.

What does this all mean to environmental management as a business, and
what can we expect from all these external and internal forces coming at us, the
environmental professionals and service providers, from all directions? The an-
swer, surprisingly enough, may be better things. The world has slowly changed
with respect to business issues—downsizing, re-engineering, quality driven
goods, profit margins, and environmental accountability, have all had a part in
revamping the business climate—while the quest for greater access to data as an
integral component of more effective business decisions has led to the develop-
ment of more powerful and sophisticated software to meet this business chal-
lenge and stay competitive; and, at the other end of the spectrum, regulatory
agencies, led by the USEPA, have initiated a different approach for regulated or-
ganizations to be able to conduct their business in a less “hostile” regulatory cli-
mate, and to provide these organizations with mechanisms to show EPA how
they can achieve regulatory compliance in a voluntary fashion, without having to
revert to the time-honored “command-and-control” approach to have the regu-
lated community return to environmental compliance.

WHAT’S ON THE HORIZON FOR REGULATED ORGANIZATIONS, 
AND WHERE MIGHT WE BE GOING?

To address that question, we may need to look back for just a moment to see how
far we have come along, and need to ask ourselves whether we feel comfortable
with the progress we have achieved to date. Anyone who may think not may
need to take a closer look at a few of the milestones that have been achieved. For
example, the Cuyohoga River that flows through Cleveland, Ohio, no longer
catches on fire as it once did, and many successful businesses have established
themselves along the banks of the river. More companies are taking a second look
at recycling various waste products and streams as a means to cut costs; more
companies are looking at ways to become more environmentally conscious of
their activities and being viewed as good corporate citizens; and a greater num-
ber of larger companies are expending great effort to do the right thing when it
comes to environmental considerations. We’re getting there, and while we have
overcome the inertia to remain status quo as business as usual, we still need to
keep our sights high to continue in our efforts if we truly want to succeed and as-
pire to higher environmental and health and safety goals.

WHAT SHOULD WE LOOK FOR?

We should look more closely, among the items to be considered, at opportunities
that may have been previously overlooked, or not looked at in greater detail, for
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benefits that may be derived without that much sustained effort on the part of the
employees involved. For example:

Opportunities do exist that lend themselves to EMS improvements. The
“low-hanging fruit” beneficial opportunities are there in various locations of or-
ganizations’ facilities. What is required is a concerted effort by all employees and
managers involved to work together in this effort, which is not just a “one-shot
deal.” Take for example, the beneficial opportunities that can result from imple-
menting waste segregation as one means to reduce waste streams and cut costs;
or, evaluating which chemicals or materials could be substituted by less toxic and
harmful materials that work equally as well as another means to accomplish the
same end result. Another opportunity could lie in a process’s reuse of wash wa-
ters and wastes, such as in the pulp and paper industry; or, depending upon the
processes in place at a facility, the implementation of process changes as a means
to reduce raw material consumption, energy use, and waste generation, as other
beneficial means. In a more global fashion, providing opportunities for employ-
ees engaged in chemical handling from inventory to waste management to re-
ceive in-depth and appropriate training in best management practices in han-
dling these chemicals from a safety management and environmental management
perspective as a means to minimize spills, not just to understand how to manage
spills after they occur. After all, improvements are designed to act as lessons
learned from previous events, so as to prevent their reoccurrence, not as a train-
ing mechanism to see how fast a spill can be remediated after it occurs the next
time around.

Actual examples culled from various sources include:

• One paint company switched primers in its formula, saving costs and waste ex-
penses;

• Another company looked closely at its processes to eliminate the root causes of
all its waste streams;

• While another company reduced paint use by 30 percent and recycled thinners;
• In another example,43 one manufacturing company worked with its paint and

solvent suppliers as a means to accomplish their environmental objectives, im-
prove product quality and reduce manufacturing costs. The changes in
processes and supplies significantly reduced the generation of waste paint and
solvents, paint sludge, water pollution, air pollution and Toxic Release Inven-
tory (TRI) figures required under SARA Section 313.

Managers may need to expand opportunity horizons to other business en-
terprises. In our constantly changing business environment where more is ex-
pected to be done with less, whether the commodity is materials or people,
among the ways that such expectations may be met include looking beyond one’s
own area of responsibility to anticipate and plan contingencies for unfavorable
conditions or business issues that may arise. For example, a manufacturing com-
pany that utilizes various chemicals may want to ensure that its EH&S Depart-
ment is kept in the loop with its research and development department and in-
ventory department with respect to new chemicals coming into a facility. Of
potential concern, may be any new chemicals that are imported into the facility
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that would need to undergo one or more Toxic Substances Control Act (TSCA)
requirements, in addition to any Resource Conservation and Recovery Act
(RCRA) requirements.

Or, to refer back to the chemical handling example, environmental man-
agers may want to keep a close watch on fork-lift operators and their safety
records to ensure that they have taken the necessary safety training, as well as
have appropriate staffers check both chemical inventory storage areas and haz-
ardous waste storage areas on a routine basis to ensure conditions are under con-
trol at all times.

In a different slant, some environmental managers have begun bringing en-
vironmental concerns and issues to other business enterprise managers and top
management in a more business-friendly way, in other words, using more
“business-speak” rather than “enviro-speak” in discussing specific environmen-
tal issues for beneficial resolution. Those managers that have been successful in
this transition have experienced various degrees of success. Additional detailed
discussion about this specific topic is contained in Chapter 10.

In similar fashion, the ability of environmental and quality managers to be
able to cross-educate their staffers, as well as cross-educate and include the em-
ployees of other affected business units within the facility, can go a long way in
team-building as a means to bring everyone to the table and to be on the same
“sheet of music.” If a facility lacks such fundamental team-building business con-
cepts, any efforts for them to implement a series of more comprehensive and
complex worker programs may be precluded by employee limitations that do not
allow them to achieve their full potential. On the other hand, within those compa-
nies that have taken steps to allow their EH&S staffers to expand into the other
business areas of a facility, and allow for cross-training opportunities, the poten-
tial can be unlimited.44 In another example, Dow Chemical Company had sent an
employee on a two-year stint to one of its customer/suppliers, Nalco Chemical
Company, to show Nalco a few things about environmental and safety opera-
tions. In exchange, Dow got a Nalco employee to share his expertise in sales and
marketing. In such an instance, both companies were able to borrow from each
other’s strengths.45

Finally, the professional training managers, featured in preeminent business
training publications, all point to one or more training methodologies as effective
in work settings. Such terms as: empowering, team building, motivational exer-
cises, out-of-the-box thinking, etc., may be trade terms, but they zero in on a key
element—uplift employees, give them praise, be sensitive, and use common-
sense—focusing on the employees as people who want to do their best, and who
just may need a chance to show it.

WHAT ADDITIONAL BENEFITS CAN WE ACHIEVE?

The preceding pages of this chapter focused upon the changing environmental
management landscape and where companies may be headed with respect to
maintaining and sustaining their environmental duties in a responsible manner.
This chapter also provided a glimpse into what some organizations are doing
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as a means to voluntarily commit to improve their EH&S programs, or initiate
some other proactive means, in an effort to move away from a “command-
and-control” regulatory climate. For such organizations, moving forward as
progressive and environmentally-responsible organizations, and equally as im-
portant, being viewed as such by all concerned parties, can be of consequence to
the organizations’ bottom line. Actual cases of positive results experienced by
facility managers of their environmental efforts in identifying and improving
upon companies’ business processes and products have begun to emerge in
environmental conferences, trade publications, and EPA-led and -sponsored
workshops that others can learn from and emulate as they see appropriate at
their particular facilities. Benchmarking such positive examples, and initiating a
“lessons learned” approach, can lead to additional opportunities at other organi-
zations.

Continuing in this vein, some organizations have focused their long-term
goals on horizons that promise more effective environmental management of
their environmental programs, look toward greater regulatory relief through the
USEPA and other federal and state regulatory agencies, and look to save costs
along the way as well, since many of them have seen the beneficial results of such
concerted management efforts in auditing, pollution prevention, training oppor-
tunities, better management of data, and increased cooperative efforts between
the different business units within a facility, or organization, to name a few.

A LOOK FORWARD 

Among the activities organizations should take into consideration as means to
reap positive benefits from many of the factors previously described are:

• Organizations, beginning at the facility or other micro level, should evaluate
areas (taking a benchmarking approach) where operations can be streamlined,
improved, or otherwise changed, that can provide opportunities for maximiz-
ing the available work force’s potential for their output in a nonthreatening, co-
operative, and responsible manner that addresses their work, corporate com-
mitment, and environmental and health and safety responsibilities in a truly
holistic fashion. Such achievements help keep the company competitive, main-
tain market share, and be favorably viewed by its customers, the public and
other concerned stakeholders.

• In addition, organizations may need to look at their long-term business goals
and how their current environmental management responsibilities are reflected
in these goals. They may also need to ask themselves whether their existing en-
vironmental management systems are functioning in a manner to reflect their
environmental policy, and could things be improved upon to better the existing
systems. In a different view, organizations may need to reevaluate their
processes as a means to introduce process revision-rethink or redesign to move
forward, and also take into account additional business-oriented considerations
that are associated with value migration and a narrow competitive field of vi-
sion and customer field of vision.46 Parallels to these business concepts were
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previously described in the high-tech companies case studies and “living com-
pany” description examples.

• In human resources, seen as an organizational raw material resource, organiza-
tions should not overlook the tremendous potential that exists within their
ranks with respect toward having companies do more with less. Numbers alone
do not necessarily equate to greater employee production of widgets, or the
greater amount of services that can be provided; rather, the propensity, work
ethic, and proper training, of individuals can lead to better prepared, more sat-
isfied, more diligent employees. Such talent pools should be mined “early and
often” as another means to extract beneficial elements that employees can uti-
lize as resources to perform their duties. For example, in providing ISO 9000
quality management and/or ISO 14000 environmental management insight and
related awareness-type training to employees without a clear plan for identify-
ing, or retraining these employees, and not having in place a clear game plan
for them to understand, may be futile. This may be especially critical to satisfy-
ing the organization’s objectives, should the goal for such insight and training
be to provide a foundation for a company’s commitment to continual improve-
ment. Continual improvement is an integral element within both ISO 9001 and
14001, and for an organization to be successful in achieving its stated environ-
mental goals, the goals and objectives need to be clear from the start, so that
everyone concerned is “on the same sheet of music.”

• Furthermore, in employee-training considerations, whether within the environ-
mental or quality area, or in related company areas where some improvements
in these areas can be derived, it is important that organizations establish steps
to ensure that affected employees are trained, and trained properly, and that a
responsible management-type follow-through on the effectiveness of such
training exists. Not all training is alike, neither are training providers, and a
diligent staff follow-through may also require some research into the training
provided.47 Such invested up-front time may provide the company tangible
benefits at some point.

A few points worth noting to provide additional insight into the training
of workers engaged in various responsibilities dealing with environmental
management in an organization and how this training can be an effective and
integral component of an effective environmental management system, include:
(1) Effective employee training takes time and a continuous effort—It’s not a

one-shot deal. The importance of clear communications between workers,
their trainers, and supervisors, is important to the success of the training
program’s objectives, and in any follow-up training.

(2) Make a concerted effort to delve into the effectiveness of the training pro-
gram, to ensure that proper training is being provided and that trainees un-
derstand the subject matter and are putting it into practice—what we call
the “Onion Concept” analogy. The “Onion Concept” refers to learning
about a subject by delving further into it, like peeling an onion one layer at
a time. Use any information gained from any follow-up exercises to gauge
this effectiveness.

(3) Employees need some form of motivation, or other subjective factors to
maintain the momentum of training objective(s), such as role-playing or
other types of training games.48

(4) Real-life examples, or role-playing help to bring the points raised in train-
ing programs home. Creativity is a key.49
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(5) The organization must stand behind the environmental management pro-
gram governed by the EMS to help keep the momentum going. This is not
something to be perceived by workers as mere “window dressing” on the
part of the organizations. Organizations truly committed to sustaining ef-
fective environmental management programs must do as they say, or
“walk the talk.”

(6) Don’t rest on your laurels—start over. This is ingrained within the text of
ISO 14001 and within ISO 14031 as part of the continuous improvement as-
pect. Without such a concerted and diligent effort, true improvement can-
not be achieved as envisioned.

• In similar fashion, organizations should not overlook the tremendous across-
the-board learning opportunities that can be derived from such “lessons
learned” as noteworthy or catastrophic incidents to point out extreme examples
of some management system failure. To further define this point, many articles
and books have been written about various events or incidents, where readers
have been able to gain valuable insight from these examples.50 In some situa-
tions, U.S. federal agencies have also responded with new or revised regula-
tions aiming to eliminate the reoccurrence of such incidents, as the Department
of Transportation (DOT) did in airline safety. 51

In summary, regulated organizations do not operate in an isolated vacuum.
Rather, dynamic forces constantly barrage managers and workers at these organi-
zations, from environmental regulatory and other regulatory constraints, cus-
tomer concerns and other market-driven forces, and the cornucopia of internal
and external stakeholder concerns. How well such organizations function as a di-
rect result of these forces may be attributable to how well they are prepared to
manage all these forces.

The intent of this book, therefore, is to provide a few of the answers to the
issues highlighted herein, and again in greater detail in each of the ensuing four-
teen chapters. Environmental management responsibilities in the dynamic 1990s
are not for the faint of heart. Good luck!

ENDNOTES

1Among the companies that may be the farthest along in recycling and reusing prod-
ucts and packaging are high-tech companies. Among them, Philips, NEC, Panasonic, and
IBM, all have evaluated to some degree the reuse of electronic components. References:
From Necessity to Opportunity, Philips 1997 Corporate Environmental Review; NEC and
Panasonic, Care Innovation 96 (Frankfurt); and IBM’s 1996 environmental report, Environ-
ment: A Progress Report.

2Excerpted from a presentation made by Daniel McDonnell of IBM at the Inverse
Manufacturing Symposium, March 10, 1997, in Tokyo, Japan. Highlights of this presenta-
tion are provided in further detail in Chapter 15.

3See “Focus Report: Is Mandated Product Takeback Coming to a Country Near
You?,” Product Stewardship Advisor ™, Volume 1, No. 1, May 1997, p. 2.

4Diane Hairston, “Responsible Packaging,” Chemical Engineering, May 1997, p. 61.
5Ibid.
6Ibid.
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7Originally released as the Valdez Principles in 1989 by the Coalition for Environ-
mentally Responsible Economies.

8Responsible Care® had its beginning through the efforts of the Canadian Chemical
Producers’ Association (CCPA) in 1988, and was soon adopted by the U.S. Chemical Man-
ufacturers Association (CMA). Reference: CMA report, Chemical Manufacturers Association,
Who We Are, What We Do, undated.

9For additional information on the API’s STEP Program, see 5th Annual Report, Pe-
troleum Industry Environmental Performance, May 1997.

10The PERI Guidelines were developed between 1992 and 1993 by a number of com-
panies from various industry sectors, with additional input from stakeholders as well. Ref-
erence: PERI Guidelines.

11As of this writing, ISO 14001 and 14004 were published as International Standards,
September 1996; ISO 14010, 14011, and 14012 were published as International Standards,
October 1996; ISO 14040 was published as an International Standard, June 1997; and ISO
14050 was published as an International Standard, May 1998. The ISO 14020s and ISO
14031 were in Draft International Standard (DIS) status, with the remaining standards in
draft status. Source: International Environmental Systems Update, July 1998, pp. 21–22.

12As one example of this cooperative effort, many states have initiated technical as-
sistance programs to assist small to medium organizations with their compliance prob-
lems and in identifying P2 opportunities. Among the states with such programs are: Mass-
achusetts, New York, and Ohio.

13The 33/50 Program was announced at an EPA press conference on February 7,
1991 and was begun by former EPA Administrator William K. Reilly.

14A related article outlining EPA Administrator Carol Browner’s approach to envi-
ronmental protection titled, “EPA’s Browner to Take Holistic Approach to Environmental
Protection,” was featured in Chemical & Engineering News, March 1, 1993, p. 19.

15Additional information on the progress of the 33/50 Program is found in a series of
EPA reports on the program, including: EPA’s 33/50 Program First Progress Report (July
1991); Second Progress Report (Feb. 1992); Sixth Progress Update (September 1995); and
Company Profile Reduction Highlights, Volume II (December 1995).

16The Environmental Leadership Program, Federal Register, Vol. 58, No. 10, January
15, 1993, 4802.

17On June 21, 1994, EPA published a second Federal Register notice requesting pro-
posals for the ELP. As a follow-up on April 7, 1995, an EPA press release proclaimed the
launching of the one-year pilot of the ELP.

18The Common Sense Initiative was announced by EPA Administrator Carol
Browner on July 20, 1994 in an EPA press release, EPA Environmental News.

19Project XL was listed in the Federal Register on May 23, 1995, reference FRL-5197-9,
Regulatory Reinvention (XL) Pilot Projects.

20One of the classic cases highlighting this perceived adversarial role is Amoco’s
Yorktown Project. A summary of that project and the ensuing follow-up “bridge building”
to bring the parties back together was described in an article by C. Solomon, “What Really
Pollutes? Study of a Refinery Proves an Eye-Opener,” The Wall Street Journal, March 29,
1993, p. A1.

21Xerox Company advertisement, “Sustainable Development—What Does It Mean
for Industry?,” Business Week, July 26, 1993.

22Additional detail about the IRRC survey is provided in Chapter 7.
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23Timothy Aeppel, “Firms Reveal More Details of Environmental Efforts But Still
Don’t Tell All,” The Wall Street Journal, December 13, 1993, p. B1.

24Excerpted from Chevron’s and IBM’s 1996 Environmental Reports.
25See “Working Ideas—Bad Ideas in Management Awards,” BusinessEthics, May/

June 1997, p. 10.
26Bleakley, F., “Many Companies Try Management Fads, Only To See Them Flop,”

The Wall Street Journal, July 6, 1993, p. A1.
27Two items of interest that help provide additional insight into this topic include: 

J. Tannenbaum, “Worker Satisfaction found to be Higher at Small Companies,” and 
J. Kaufman, “Gray Expectations: A Middle Manager Struggles to Adapt to the Times,” The
Wall Street Journal, May 5, 1997, p. A1.

28Drennan, D., Transforming Company Culture. New York: McGraw-Hill International
(UK) Limited, 1992, pp. 46–69.

29For further information, see Arie de Geus, “The Living Company,” Harvard Busi-
ness Review, March–April 1997, pp. 51–59, an article summary of de Geus’s book by the
same name.

30See n. 1.
31Gabriella Stern, “Shifting Gears: How a Young Manager Shook Up the Culture at

Old Chrysler Plant,” The Wall Street Journal, April 21, 1997, p. A1.
32This definition was contained in EPA’s Environmental Auditing Policy Statement,

Federal Register, Vol. 51, No. 131, July 9, 1986, 25004. A reference to this EPA Policy is con-
tained in Appendix F.

33International Standard, ISO 14010, First Edition 1996-10-01, “Guidelines for Environ-
mental Auditing—General Principles,” International Organization for Standardization, 1996.

34Reference: GAO Report, “ENVIRONMENTAL AUDITING, A Useful Tool That
Can Improve Environmental Performance and Reduce Costs,” GAO/RCED-95-37, April
1995, p. 23. We refer to this update again in Chapter 7.

35Crognale, G., “P2 Financial Incentives,” Environmental Protection, May 1997, p. 36.
36A compilation of P2 success stories is contained in the EPA document, EPA Pollu-

tion Prevention Success Stories, EPA/742/96/002, April 1996. It is a handy reference docu-
ment, and is worth obtaining. Another document worth obtaining is EPA’s Partnerships in
Preventing Pollution—A Catalogue of the Agency’s Partnership Programs, Spring 1996.

37For further insight, readers are referred to the EPA document, Life Cycle Design
Framework and Demonstration Projects: Profiles of AT&T and AlliedSignal, EPA/600/
R-95/107, July 1995.

38See B. Filipczak, “It Takes All Kinds: Creativity in the Workforce,” Training, May
1997, pp. 32–40.

39Refer to reference in n. 2.
40Excerpted in part from Hewlett-Packard’s environmental report, Hewlett-Packard’s

Commitment to the Environment. Hewlett-Packard Company, Palo Alto, CA, 1996.
41SAGE was formed in August 1991, through the ISO, to assess the need for interna-

tional environmental management standards and to recommend an overall strategic plan
for developing such standards. SAGE consisted of a panel of environmental experts from
member countries. In the fall of 1992, SAGE gave its recommendation to ISO’s Technical
Board, which soon thereafter authorized the creation of Technical Committee (TC) 207.
With the creation of TC 207, ISO commissioned its second effort in the broad field of man-
agement standards, in hope of duplicating a successful quality formula aimed at the envi-
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ronmental area. Based on the most recent minutes of the U.S. Technical Advisory Group’s
(TAG) meeting, the USTAG’s membership as of July 30, 1998 was 356 members. (Source:
ASTM, memo to USTRG members.)

42See n. 11.
43T. Weisman and B. Knight, “Improving Processes and Partnerships,” Environmental

Protection, October 1996.
44A noteworthy reference article is J. Rigdon’s, “Using New Kinds of Corporate

Alchemy, Some Firms turn Lesser Lights into Stars,” The Wall Street Journal, May 5, 1993, 
p. B1. We also provide Boeing’s Cross Training Program in Appendix G.

45A labor letter news item appeared in The Wall Street Journal, “TRADING PLACES:
Chemical Companies Switch Employees to Learn New Tricks,” April 12, 1994, p. A1.

46Described further, “value migration” is “. . . the flow of economic and shareholder
value [that flows] away from obsolete business models to new, more effective designs
[and] reflects changing customer needs that are beginning to be, and ultimately will be,
satisfied by new competitive offerings.” B. S. Shapiro, A. J. Slywotzky, and R. S. Tedlow,
“How To Stop Bad Things From Happening to Good Companies,” Strategy & Business,
First Quarter 1997, pp. 25–41.

47G. Crognale, “How To Choose Environmental Management Courses: The ‘Con-
sumer Reports’ Viewpoint,” Environmental Management Report, April 1997, p. 17.

48The author maintains a data base of many such games used in practice.
49The author maintains a data base of such examples in his reference file.
50One noteworthy publication is, Trevor Kletz, What Went Wrong? Case Histories of

Process Plant Disasters, 3rd ed., (Gulf Publishing Company), 1998, Houston, TX.
51As a means to increase safety aboard passenger airlines, the U.S. Department of

Transportation (DOT) issued a press release on December 30, 1996 for a permanent ban on
the transportation of chemical oxygen generators as cargo on passenger airplanes. On that
same day, a Federal Register notice was issued describing the Final Rule and Prohibition of
Oxidizers Aboard Aircraft; 68952, Federal Register, Vol. 61, No. 251. Ancillary information
is provided in two General Accounting Office (GAO) reports dealing with aviation safety,
GAO/RCED-96-193, and GAO/RCED-97-2. In a related story relating to airplane safety 
in the wake of several U.S. disasters in 1996, see “A Greater Threat Than Terrorism?” 
W. Stern, Business Week, September 9, 1996.
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