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Dioxin residues in the environment and in paper products have
generated considerable public concern. Several organizations have called for
the elimination of chlorine-based pulp bleaching, the primary source of dioxin
and other organochlorine pollutants.

Regulatory agencies in Canada and the United States have recently set
specific dioxin emission standards. These standards will not eliminate
organochlorine pollution associated with pulp mills. In the absence of stringent
regulation, the phenomenon of "green consumerism" offers an alternative
strategy to the application of pollution laws. Preferential product choice by
"green" consumers provides an economic incentive for paper companies to

produce chlorine-free paper products. In this thesis | examine the North



American markets for chlorine-free paper products and conclude that a
significant demand for these products exists. | further conclude that sustained
consumer pressure, rather than regulation, will be the mechanism though which

zero discharge of organochlorines is achieved.
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CHAPTER |
INTRODUCTION

I've telephoned various [pulp and paper] plants and
was told that...the public demands pure white paper.
Do we now? |If, for the sake of the planet, we
consumers make it known that we are willing to let a
little grey or beige into our lives, surely the
companies will comply.1

Public participation in environmental issues comes in many forms, from
testifying at public hearings to exercising personal choice with consumer
products. Knowledge of the issues is of great importance, and the increased
number and sophistication of environmental publications, as well as the
intensification of the awareness and activity level among the public, has greatly
facilitated public involvement with issues which were once considered the
domain of the 'expert’. Spokespeople for science, government and industry
have been considered the only parties well enough infbrmed to make many
decisions, but their burden may be lessening. The increasing participatory role
of the public reflects the growing demand for environmental improvement, and a
commitment to be part of the change. '

One issue in particular which has generated considerable interest,
controversy and public input is the use of organochlorines in many areas of
everyday life, including common industrial processes. These extremely potent
molecules are used as insecticides (eg. DDT, aldrin, dieldrin, heptachlor,
chlordane and others), pesticides (eg. 2,4-D), and herbicides (eg. 2,4,5-T).2

Moreover, many organochlorines, and in particular dioxin, have been found as



byproducts of certain bleaching methods used by the pulp and paper industry.
Over the past few years, dioxins,3 one of a family of organochlorine molecules,
have become something of a household word, eliciting images of insidious
toxins potentially affecting us in a myriad of ways. Certain characteristics of
these compounds enhance this image. As newcomers to the natural world,
dioxins are extremely persistent,4 as nature has not yet evolved mechanisms to
break them down. This, coupled with their ability to bioaccumulate, places
entire food chains, including humans, at risk.

Concern about dioxin dates back to an accident at an herbicide
manufacturing plant in 1957, when 2,3,7,8-tetrachlorodibenzo-para-dioxin
(TCDD) was discovered to be a contaminant of the herbicide 2,4,5,-T.5 More
well-known instances of dioxin contamination of the environment include the
infamous Times Beach and Love Canal incidents, which occurred in 1974 and
1977, respectively. Discoveries in 1980 of dioxin in Great Lakes gull eggs® and
fish’ began to show that these compounds could bioaccumulate in the food
chain, resisting degradation.

Increased interest was engendered when the United States
Environmental Protection Agency (EPA), in their National Dioxin Study, found
many different types of organochlorines in the fish downstream from two pulp
mills which employed chlorine-based bleaching technologies.8 These findings
led the EPA to associate TCDD residues with effluent discharges from pulp and
paper mills located upstream. A logical progression commenced, with
organochlorines being found in the pulp and effluent from similar mills across
the nation in a study done jointly between the EPA and the pulp and paper

industry.? All told, approximately three hundred different types of



organochlorines have been identified in bleach plant waste, which represents
only 10% of the total weight of organochlorines. The majority of these
compounds have not been identified or tested for their toxicity to humans and
other biota.10

The existence of organochlorine residues subsequently found in
bleached paper products such as coffee filters, disposable diapers, tampons,
milk cartons and stationery generated even greater public concern.!! In the
United States,!2 Canada’3 and New Zealand'4 dioxins were shown to migrate
from milk cartons into milk. Because dioxins are lipophilic, they were attracted
to, rather than held back, by the waxy layer on the milk cartons: this lipophilicity
also means that dioxins preferentially move to fatty tissues when inside
organisms.'S The presence of bleached pulp in tampons and diapers has
aroused suspicions that the toxins are entering body tissues, possibly
enhanced through the use of baby oils and other lubricants. Whether or not a
similar migration is occurring through the use of bleached writing paper is
unknown.

A controversial debate has centered on whether these molecules cause
cancer in humans; certainly their record with laboratory animals and certain
species of wildlife raises valid concerns.'® The Environmental Protection
Agency has characterized 2,3,7,8-TCDD, the most well-known dioxin, as the
"most potent animal carcinogen ever tested...and also the most potent animal
teratogen known,"17 and currently classifies it as a "probable human
carcinogen."® Recent studies, however, seem to indicate that dioxins may not
affect carcinogenic responses as much as they cause problems with fetal

development,'® and organ damage.2® A shift in the focus of the debate may be



necessary; dioxin's effects are significant, though not necessarily cancer-
related, and so far the focus of regulation has been with dioxin's carcinogenic
powers. The carcinogenicity debate remains, however, particularly in light of
recent re-analysis of epidemiological studies done by BASF and Monsanto,
studies upon which much of the "dioxins don't cause cancer in humans" case is
based. These efforts have shown that cancer rates due to dioxin exposure are
significantly higher than previously thought. This controversy is examined in
greater detail later.

The concern over the toxicity of organochlorines is obviously warranted,
but there is another angle from which the debate over the use of chlorine in the
bleaching of pulp can be approached. This angle centers on the functional
performance of the paper products, and whether or not we are dealing with
"perceived" needs or "performance” needs. Is paper of blue-white brightness
and extreme durability, qualities currently attained through the use of chlorine
bleaching, desired in all cases by the public? Could we do without them, and
hence largely do away with chlorine bleaching?

For the purposes of this thesis, the major question revolves not so much
around whether dioxins cause health problems for humans, but whether or not
consumers are willing to compromise in their "perceived" needs, and support
the growing move toward "alternative” paper products. The EPA is currently
conducting research into these questions, including the growing market for
alternative products, as they attempt to enter negotiations with industry from an
informed position. Swedish government studies have concluded that there are
no products currently available which absolutely require chlorine bleaching on

the basis of performance.2! The concerns relating to toxicity to humans and



other species should be joined by questions concerning performance need.
Scientific certainty concerning human health risks will be very hard to achieve,
largely because of the many different yet potentially complimentary
organochlorines found in pulp mill effluent.22 We are still singing that old
refrain: "At what point do we have sufficient data to warrant public and/or
governmental action?"

Questions which must be raised include: Has the public been led to
believe by the paper industry that white is clean and necessary, a perception
aided by advertisers who use brightness as a selling tool? Is our desire for
white a "cultured” phenomenon which can be reversed if the same industry
which promoted it begins to supply greyish, or tan-coloured alternative
products, rather than continuing to propagate an industrial mythology?
Consider the following quotes made by members of the pulp and paper
industry:

The Kraft [chlorine-using] pulp industry has worked toward ever brighter
pulp for years, and it is taken as gospel within the industry that "brighter is
better.23

If consumers came to our customers and said there is a real need for these
types of [unbleached paper] products we would respond in a fashion to
what our customers want.24

Is the drive toward white paper then the result of development engineers
who strive for a whiter product? Are we, the consumer, really waiting for
unbleached and/or chlorine-free products to be supplied by an unresponsive
industry? Would we accept them? What does it take before the desire for such
products is sufficiently evident such that large-scale production is warranted?

Many people are questioning the perception that white is necessary, with

the result that strategies are emerging which will, in the end, result not only in



reduced (and eventually eliminated) organochlorine emissions from pulp mills,
but also in the increased availability of paper products which are lower in
brightness and free of dioxin residues. Importantly, it is now possible to
produce "alternative” products which retain the qualities needed for their
specific task, be they tissue paper, xerographic paper, letterhead or many of the
other uses of paper. As well, state-of-the-art technologies in Europe can
produce white paper products which are free of organochlorines: it will be
some time before the North American pulp and paper industry reaches that
point.

Against this backdrop, the key questions which | seek to address in this
thesis are:

1. Are 'alternative' products (meaning products produced by methods
not resulting in organochlorine discharge) becoming widely available,
and, if they are, how are they performing in the marketplace?

2. What is encouraging the availability of these products? Is it:

a) consumer action, whereby the demand by green consumers is
producing supply, or;

b) is the availability of these products the result of the pulp and paper
industry's reaction to potential and implemented regulatory action by
state, federal and provincial governments?

There is no doubt that consumers are increasingly voicing their concerns
in their buying habits, and markets for alternative paper products are appearing.
This increase in availability of such products is not occurring in a vacuum,
however. A phenomenon known as "green consumerism" has taken hold in
many industrialized nations, and "green" paper products are among a host of
other products marketed as "environmentally friendly". Anything from recycled
paper or re-refined oil to non-disposable cotton diapers seem to qualify for this

designation, and these terms have been marketed mercilessly and in some



cases shamelessly. For example, a confused but concerned public must deal
with labels which claim that certain types of packaging will photodegrade inside
landfills, where the sun will never penetrate.

As described in Chapter V, efforts at quality control are underway, as
both private companies and gévernmental programs attempt to relieve some of
the confusion faced by consumers who wish to make the right choice. Canada,
Germany, and Japan all have product labelling systems in place, and the U.S.
Environmental Protection Agency has commissioned background work on such
a program. In the United States, a push for investigations into dubious product
claims based on environmental premises has come from a Task Force of state
Attorneys General led by Hubert Humphrey I, attorney general of Minnesota.25

Responsible consumerism represents one strategy for dealing with
organochlorine discharges. The other is more traditional: use of the legal
system and existing environmental statutes to challenge permits which allow
mills to pollute. In the case of dioxins, these strategies are not exclusive of one
another. In North America both are being used as alternative products become
available and pollution permits under the Clean Water Act, which when initially
granted did not consider organochlorine discharge, come up for
reauthorization. Both strategies have the same essential goal in mind: forcing
the pulp and paper corporations to adopt the best available technology for the
bleaching of pulp. Such technologies, which exist in Sweden,28 can lower
organochlorine discharge levels to zero, though not, at present, without
sacrificing some brightness. It remains for laws to be enforced in North America

to bring about the use of this technology, and for consumers to demand



organochlorine-free paper products in order to force the markets and thus the
technology.

The pulp and paper industry claims that a complete switch to non-
chlorine based bleaching is not feasible, that it will cost too much money, that
dioxins are not worth the time and money it would take to produce alternative
products, and that dioxins do not pose a serious threat to the environment
and/or human health.27 As well, they are not convinced that consumers will buy
alternatively bleached and/or unbleached products.28

Some critics of the pulp and paper industry have questioned whether or
not there is high level cooperation among the corporations to maintain the
status quo: in this thesis it becomes clear that there exists in the industry what
one might call a denial mentality, such that alternative products are given very
short shrift. Appearing to run somewhat against this mentality, it is encouraging
to note that James River Corporation is taking an important step in producing its
Natural Copybond, a virgin unbleached paper. The production of this paper
does not result in the production of organochlorines, and with proposed
technological advances - in particular the use of oxygen in the pre-bleaching
stage - the paper could become a more acceptable shade of "off-white" (see
Chapter Ill). |

Admittedly, a change to non-chlorine based technology will involve large
capital outlays to finance changes in mill processes. Considering the
unprecedented profits of the pulp and paper industry over the last few years,
now seems a good time for investments to be made before an increase in pulp-
producing capacity brings prices down and capital outlay becomes less

attractive.2® Although a recession is currently lowering profits, it should not be



allowed to be used as an excuse for lax regulations which would move the
industry toward chlorine-free technology. "The pulp industry always has its ups
and downs. We can't delay regulation every time their markets go soft."30

There are other factors to consider besides investments in technology
and future pulp prices. The North American design and development engineers
involved, most of whom have worked with chlorine-based bleaching all of their
careers, are not familiar with the new technologies and may find changes
undesirable. We cannot disregard the influence of the companies that have
millions of dollars invested in the production and supply of chemicals to the pulp
and paper industry, or the influence of those companies that develop and
produce chlorine based pulping technologies.

The general public, however, may not find the changes as hard to
accept, and will have the last word on whether or not demand for unbleached
paper products actually exists. The growing number of retailers of
‘environmental' products show that with adequate information, the public will
not only accept new products, but may very well demand them. And the potent
ability of advertisers to sell us products that we may not need (or want!),
illustrates the fact that markets can be created even where demand does not
exist. Unilateral purchasing commitments such as government procurement
programs can play an important role in 'jump-starting' markets, and have played
an important part in countries which have developed environmental product
labelling programs. With alternative paper products, there are latent markets
waiting to be supplied, and the demand will become apparent once the product

is presented to the consumer.
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In the case of alternative paper products, a great deal of education (and
thus advertising) has been carried out by the media, whose attention was
garnered by several groups including Greenpeace, the Environmental Defense
Fund, the Natural Resources Defense Council, the Western Natural Resources
Law Clinic at the University of Oregon, the West Coast Environmental Law
Foundation in Vancouver B.C. and a host of other groups. The current
environmental mood of the general public, assisted by efforts of these groups,
helps reduces the task of marketing (though active promotion is still very
important); all that is needed to complete the picture is a large volume supplier.

Consumers in many nations, particularly in Europe, are now demanding
these products, and those who are producing or importing limited quantities into
North America are finding that where awareness exists, demand is oftén
outstripping supply.3! Importantly, potential consumers are willing to pay more
for 'clean’ or environmentally-sensitive products.32 In Sweden, the government
has decided that organochlorines pose a significant enough risk that alternative
paper products have been officially promoted, so that they are widely available
and considered the intelligent choice to make.33 It is important to note that in
Sweden chlorine-free paper products initially appeared in response to
consumer demand, and stringent government regulation followed. In North
America, the demand has grown without significant provincial, state, or federal
government support, and regulations on organochlorine discharge from pulp
mills are being finalized in both Canada and the United States. These
regulations, unfortunately, will not result in organochlorine-free paper products
or water bodies within the foreseeable future. That job seems to have fallen to

the consumer.
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Discussions with some representatives of the pulp and paper industry
seem to indicate a growing realization that the "writing is on the wall" and a
movement toward chlorine-free bleaching is inevitable, even if not, as they
claim, for the right reasons. Uninformed emotion is said to be causing the
ground-swell of concern, rather than absolute proof that organochlorines pose
health risks, which the industry seems to need. Complimenting this belief is a
trend among many corporations to present themselves as being
environmentally conscious. In the case of the pulp and paper industry, a more
believable case would be presented if they moved quickly to produce
organochlorine-free products, and remove organochlorines from mill effluents
beyond what the new regulations mandate. In the end, such concrete actions
must occur if these companies seriously wish to be considered 'green'.34

Each of the following chapters provides a background for illustrating the
link between the complex dioxin issue and the potential of green consumerism.
The scientific basis for the claim that dioxin presents an environmental threat is
briefly presented in Chapter I, particularly as it relates to areas and organisms
affected by pulp and paper mills. The phenomenon of green consumerism, in
all of its forms, is described in Chapter I, including information concerning &
variety of products and services not directly related to the pulp and paper
industry.

In Chapter IV legal strategies which are being used in the attempt to
lower organochlorine output are discussed, particularly in relation to the mills of
the pacific northwest, including British Columbia. The second part of that
chapter is devoted to the various zero chlorine, low chlorine or unbleached

paper products which are appearing, including comments on their market
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performance. Also included are the results of an informal survey which asked
various organizations if they would use unbleached paper products, and if they
were willing to pay more for them. Finally, Chapter V presents information
concerning environmentally oriented labelling programs which have appeared
around the world, and provides a description of the efforts which are underway
to curb spurious "environmentally-friendly" product claims here in the United
States.

This is a very interesting time to be a conscious consumer, and to feel
that the choices one makes are actually having an effect. And they are. For the
present, however, | believe that consumers must still operate under the age-old
saying "caveat emptor," qualified, in the new environmental climate, as "caveat

emptor viridis": may the green buyer beware.
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and others point to the growing desire of corporations to be seen not only as
green, but as leaders in the greening. While efforts to be more conscious are
commendable, many such companies have dubious histories, and it seems
hard to believe that they could come around so easily. In at least one case, a
company (Mobil) which manufactured 'degradable’ plastic garbage bags has
been taken to court by the Federal Trade Commission for failing to prove their
claim. In the case of pulp and paper companies, trade magazines are replete
with editorials and articles dismissing concerns over dioxins.
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CHAPTERII
THE UBIQUITOUS DIOXINS

Dioxin remains a substance that has potential only for harm.
It has no known utility in the environment."

Dioxi Member of the O hlorine Famil

The purpose of this chapter is to familiarize the reader with a group of
chemicals known as organochlorines, including their biochemical dynamics
and associated health risks. The key point to this chapter is that the structurally
similar organochlorines constitute a family of toxins, and should not be broken
down into individual types, such as has been done with dioxin, in the policy
making process. The fundamental similarities of these compounds demand
inclusive regulations.

The term dioxin, when used specifically, refers to 2,3,7,8-tetrachloro-
dibenzo-p-dioxin, the most well-studied and the most toxic of the dioxins. In
actual fact, there are seventy-five types of dioxin, twenty-two of which are
tetrachloro-dibenzodioxins.2 All seventy-five form a group more formally known
as polychlorinated dibenzo-para-dioxins (PCDDs),3 with a common structure of
two benzene rings joined by two oxygen atoms (Figure 1).4 Each number on
the benzene ring corresponds to a potential position for a chlorine atom,
allowing for numerous combinations and forms of these organochlorines.
Closely related to the dioxins, and often included when using the term dioxin,

are the furans. There are 135 congeners (closely related forms) of the furans,
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which have structures similar to dioxins® (see Figure 1). The most toxic

of the furans, estimated to be one-tenth as toxic as 2,3,7,8-TCDD, is 2,3,7,8-
tetrachlorodibenzo-para-furan (2,3,7,8-TCDF). Polychlorinated biphenyls
(PCBs) are another chemical family closely related to dioxins. With similar
chemical structures, PCBs act in a manner similar to dioxins, although they are
much less potent. PCBs are often contaminated with dioxins, and, when
incinerated, PCBs will degrade to the more toxic dioxins and furans.®

The members of the organochlorine family vary in toxicity. The most
toxic, 2,3,7,8-TCDD, is used as the reference standard against which the
relative toxicity of other organochlorines is expressed. An internationally
agreed upon ranking system uses Toxic Equivalency Factors (TEFs), also
known as TEQs,8 to allow expression of other organochlorines as 2,3,7,8-TCDD
"equivalents."® Table 1 indicates the TEFs for various organochlorines.

The use of TEFs in North America is increasing, and will allow for a more
comprehensive view of the overall organochlorine loads in various water
bodies. This will help move away from simplistic regulation of individual
organochlorines, and will also help in estimating risk associated with exposure
to organochlorine mixtures.10

In New York State, the TEF system is being used in the development of

incinerator emission standards. Dioxin emission standards are defined as:

Any combination or mix of polychlorinated dibenzo-para-dioxins
and polychlorinated dibenzo furans containing from four to eight
chlorine atoms which are expressed as 2,3,7,8-tetrachlorinated
dibenzo-para-dioxin equivalents using current New York State
Department of Health toxic equivalency factors.!!

In the case of pulp mills, organochlorines have largely been regulated only for

2,3,7,8-TCDD, ignoring the presence of as many as three hundred other
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Table 1. Toxic Equivalency Factors for Selected Organochlorines.

Toxic Equivalency
Compound t0 2.37.8-TCDD (TEF)

Dioxins
2,3,7,8-TCDD
Other TCDDs
2,3,7,8-PeCDD
Other PeCDD
2,3,7,8-HxCDD
2,3,7,8-HpCDD

cooo0O=
o+ v o
_—

Eurans
2,3,7,8-TCDF
Other TCDFs
2,3,4,7,8-PeCDF
1,2,3,7,8-PeCDF
Other PeCDFs
2,3,7,8-HxCDFs
2,3,7,8-HpCDFs

PCBs

313'!4!4"1-08 00009‘0003
3,3',4,4' 5-PeCB 0.1-0.4
3,3',4,4'5,5'-HxCB 0.002-0.007

ooooo0o
oo —
m

o —
-t

T=tetra (4 carbons); Pe=penta (5 carbons); Hx=hexa (6 carbons); Hp=hepta (7 carbons)

An example of TEFs: if you have 50 parts per trillion (ppt) of 2,3,4,7,8-PeTCD, this is
equal to a TEF of 25ppt of 2,3,7,8-TCDD. This becomes very imporntant considering
organochlorines other than 2,3,7,8-TCDD are present in pulp mill effluents in significant
amounts.

Source: Mary O'Brien, “A Crucial Matter of Cumulative Impacts: Toxic Equivalency
Factors,” Joumal of Pesticide Reform 10, no. 2 (Summer 1990): 25, 26.

identified organochlorines present in the effluent of mills'2 (and the
approximately seven hundred other unidentified or little-known

organochlorines).'3 Toxic equivalence factors will help in recognizing the
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overall organochlorine burden. This recognition is of great importance
considering that the heavier molecular weight organochlorines have been
shown to degrade to the more stable, persistent and toxic lower molecular-
weight chlorophenolics.'4 In this context, single pulp mills cannot be looked at
in a vacuum; the cumulative and synergistic effects of discharged
organodhlorines from many sources must be given more attention.

Pulp mills are not the only source of dioxins. Table 2 indicates other
identified sources, and also shows that pulp mills represent a relatively minor
source of dioxins. While levels which are emitted in pulp mill effluents may
appear small (a point belabored by industry), the ability of organochlorines to
bioaccumulate and bioconcentrate!s to levels many thousands of times higher
than concentrations in the ambient environment (as high as 159 thousand in
some fish species), as well as their potent toxicity, raises concerns for
organisms high on the food chain, including large fish, birds, humans, and other
mammals.'® The ability of dioxins to bioaccumulate to such a degree adds
context to the debate concerning so-called "minute” concentrations of dioxins.

Dioxins and furans are almost insoluble in water, so they tend to travel
through ecosystems on particles or as residues in living organisms, often
ending up in the sediment where they may become resuspended or taken up by
detritus feeders.!7 The persistence of these molecules is largely a result of their
being very newly introduced, evolutionarily speaking, into the environment.
Organisms have not yet evolved mechanisms for dealing with organochlorines,
and they build up in tissue rather than being metabolized and excreted.!®
Organochlorine compounds are now ubiquitous throughout the environment,

testifying to their persistent nature.?
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Table 2. Annual Releases of Dioxin in the United States and Sweden
(TCDD equivalent g/year).”

Source United States (1989) Sweden (1987)

Municipal Solid 23,703 50-100
Waste incineration

Car exhausts 39.3 5-15

Metallurgical processes 5346.0 50-100

Pulp and Paper 314.8 20-40
(air and water)

Coal-fired power plants n/a2 1

Hospital furnaces 550.3 10

Hazardous wasteP 314.8 2-6

Fuel combustion 6053.6 n/a

adata not available

Bfor the United States this figure includes industrial and hazardous waste incineration
*see text for explanation of toxic equivalents of TCDD.

Sources: United States data: American Paper Institute, cited in ™Environmental Friendliness'.
Responsibility vs. Hype" Peter Balousek and Terry Grant, Weyerhaeuser Paper Company 1989.
The American Paper Institute is a trade group for various forestry related industries, including the
pulp and paper industry. Swedish Dala: Prof. Christopher Rappe, "The Swedish View of the
Dioxin Issue” Department of Organic Chemistry, University of Umea, Umea, Sweden S-901, 1987.

A theory put forth by chemical companies which holds that dioxins are
naturally occurring in association with such events as forest fires has been
shown to lack credibility in light of studies showing that significant levels of
dioxins appeared in the environment around the 1930s. This appearance
corresponds with the growth of the chiorinated aromatic chemical industry.20 As
well, researchers in Chile examined nine 2800-year-old mummies for traces of
dioxins in body fat, where it preferentially accumulates.2! Even though the
equipment used was sensitive enough to detect levels of dioxins as low as 0.3
ppt, no traces were found. The mummies were considered ideal subjects for

examination, as the Indians at that time would have spent a great deal of time
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cooking over wood fires, and their dried bodies were not embalmed when they
died.

Halogens such as chlorine (others are fluorine, bromine, and iodine) are
common in their ionic form (eg sodium [Na*] chloride [CI"): salt), but ionic bonds
are relatively weak compared to the covalent bonds which hold chlorine to
carbon (organochlorines). Covalent binding of halogens is rare in nature, with
one interesting exception being thyroxine, a thyroid hormone.22

As the focus on the toxic potential of pulp mill effluents widens from
simply looking at dioxin levels, measurement parameters are being expanded
to include the aggregate amount of chlorine being emitted from the mills.
Absorbable Organic Halogens (AOX), a measurement growing in use both in
North America and in Sweden,23 and Total Organically-bound Chlorine (TOCI)
are both methods which allow the amount of chlorine discharged per air-dried
tonne (adt) of pulp to be measured, and both involve standard laboratory
procedures. Table 3 lists some of the organochlorines found in the effluent from
a 'typical' bleached Kraft pulp mill.

The AOX parameter can be used to measure any halogen (eg bromine,
fluorine, chlorine and others), but in the case of pulp mill effluent, chlorine is by
far the dominant halogen present.24 The chlorine concentration is measured,
then the total weight of organochlorines is estimated by multiplying by a factor
related to the ratio of the weight of chlorine to the total organochlorine weight.
The factors used average 10 to 13; i.e. an AOX of 5 kg per air dried tonne
(kg/adt) means that approximately 50 to 65 kg of organochlorines are produced.
Chemical pulp mills using conventional chlorine-based bleaching methods

discharge between 5 and 8 kgs (11 to 17.6 Ibs) of TOCL or AOX per adt
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Table 3. Selected Organochlorines Found in Effluent of Pulp Mills Using
Chlorine-based Bleaching Processes.

Organochlorine Concern

dichloromethane mutagen

carbon tetrachloride slightly toxic, non-persistent, animal and suspected
human carcinogen

chloroacetaldehyde mutagen

chlorodehydroabietic acids toxic, persistent

chloroform slightly toxic, non-persistent, animal and suspected
human carcinogen

chlorofuranone mutagen

chlorohydroxyfuranone mutagen

chloropropenal mutagen

dichloroacetone mutagen

dichloroethane
bromodichloromethane
hexachloroacetone
pentachloroacetone
pentachlorophenol
pentachloropropene
phenols (non-chlorinated)
PCBs

PCDDs

PCDFs
tetrachloroacetone
tetrachloroethane
tetrachloroguaiacol
tetrachloropropene
trichloroacetone
trichloroethane

trichloroethene
trichloroguaiacol
trichlorophenol

chloroveratroles
chloroanisoles

slightly toxic, non-persistent, animal carcinogen

mutagen

mutagen

mutagen

extremely toxic, very persistent

mutagen

toxic, impair flavor

high bioaccumulation, very persistent,
carcinogens,mutagens

animal carcinogens, probable human carcinogen

potential animal carcinogens

mutagen

mutagen

toxic, persistent

mutagen

mutagen

moderately toxic, non-persistent, 1,1,1-isomer:
mutagen; 1,1,2-isomer: carcinogen

mutagen

toxic, persistent

extremely toxic, persistent, 2,3,6-isomer; possible
animal carcinogen

lethal and sublethal effects, tainting

tainting

mutagen = causes changes in gene structure; such changes may promote cancer.

teratogen = causes birth defects
carcinogen = cancer causing
tainting = _causes off-flavor in fish

Source: original list prepared by Cecil Inniss, Ontario Ministry of the Environment, cited in Kroesa,

1990; additions to list from Sprague and Colodey, 1989, "Toxicity to

Adquatic Organisms of Organochlorine Substances in Kraft Mill Effluents” Environment Canada

1989. p 13-16.
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bleached,?5 a number which is getting steadily lower as new regulations and
technologies are implemented. When dioxins are measured as single
compounds, their concentrations are often such that they are measured in such
minute (though potent) quantities as parts per trillion (ppt), or even parts per
quadrillion (ppq). One part per trillion is equivalent to one nanogram (10-2
grams) per kilogram or per liter; one picogram (10-° grams) per kilogram is one
part per quadrillion. One pg/kg -ppa- is equivalent to one inch in eighty-five

trips to the sun and back.
Revelati i ¢he Bl | p Ind

In the United States, the attempted regulation of dioxins has left a rich
and intriguing trail, involving cover-ups, collusions, and some questionable data
manipulation.2é While much of the history centers around pesticides, notably
2,4,5-T and 2,4,-D (which are invariably contaminated with 2,3,7,8-TCDD), by
the beginning of the 1980s a picture was emerging of dioxins being produced
as by-products of a number of industrial processes, including paper making and
municipal incinerators.2? Swedish industry and government have been
carrying out research programs on dioxins since the late 1970s, and this
produced early evidence that bleached mill effluent poses a danger in the
environment.28 In Canada concern began to crystalize in late 1980, when the
Canadian government released a study showing contamination of gull eggs
and tissue by dioxins in the Great Lakes area. This prompted the Canadian
government to urge the United States to undertake a comprehensive study of all

sources of dioxins in the Great Lakes region.2°
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In 1983 the U.S. Environmental Protection Agency (EPA) found relatively
high amounts of dioxins in fish downstream from several pulp and paper mills
on the Wisconsin River, confirming suspicions that dioxins were associated with
this industry.30 In November of that same year the EPA initiated its "Dioxin
Strategy," outlining provisions for the "National Dioxin Study" which was to
investigate the extent of dioxin pollution in over one thousand areas throughout
the United States.3! This study, the release of which was severely delayed,
confirmed that pulp and paper mills, as had been suspected, were sources of
dioxins in the environment. The presence of TCDD and TCDF was detected in
fish and bottom sediment samples downstream from several pulp mills. The
highest levels were found at sites on the Androscoggin River in Maine, (29 ppt)
and the Rainy River in Minnesota (85 ppt), both of which were downstream from
pulp mills.32

To investigate the nature of the dioxin contamination associated with
pulp and paper mills further, the EPA and the pulp and paper industry (through
the National Council of the Paper Industry for Air and Stream Improvement-
NCASI) jointly undertook a study ("The USEPA/Paper Industry Cooperative
Dioxin Screening Study")33 of five pulp mills across the country, including
James River Corporation's mill in Wauna, Oregon. The results of this study
were released (after initial suppression by the EPA),34 at the Dioxin '87
Conference.3® They revealed that dangerous levels of dioxins had been found
in pulp, sludge, and treated effluent of the mills.3¢ TCDD was found in seven of
nine bleached pulp samples in concentrations of 1.0 ppt to 51 ppt, and TCDF

was found in eight of nine samples at levels ranging from 1.2 ppt to 330 ppt.
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Treated effluent concentrations of TCDD ranged from 3 to-120 ppq, and for
TCDF from 7 ppq to 2200 ppq.37

Most recently, the EPA again entered into a cooperative agreement with
the American Paper Institute (API) and the NCASI to look at all 104 domestic
pulp mills which manufacture chemical bleached pulp to further elucidate the
nature and consequences of organochlorine production.®® As will be discussed
below, the concentrations found so far at several mills are high enough to pose
a health hazard to species associated with the aquatic environment into which
the effluent is discharged.

Once it was established that pulp mills were producing organochlorines,
research into their origin in the pulping process began. Several modes of
organochlorine production have been identified:39
1. The major mode of dioxin formation involves natural components of wood.
Lignin is a major component of wood (approximately 30%)4° which the pulping
and bleaching processes are designed to remove. Lignin, however, contains
some dioxin precursors in the form of phenolic (non-chlorinated organic ring)
compounds. Under conditions present in bleaching processes such as heat
and alkalinity, the bonding of chlorine to these phenolics results in
organochlorines. Reduction of the amount of lignin which remains after pulping
(which averages approximately 10%), and which is thus exposed to chlorine,
could therefore reduce the number of organochlorines formed (as would, of
course, a reduction in chlorine usage).

2. Oil-based defoamers made with contaminated recycled oil could be a source
of non-chlorinated dioxin precursors. This is not a major source of

organochlorines, and is easily remedied by using cleaner oils.
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3. The raw materials used in the mills may themselves be contaminated before
they even reach the mill. Wood preservatives such as pentachlorophenol
contaminating the wood chips, and pesticides such as 2,4,5-T which have been
sprayed on forests may introduce organochlorines into the wood which remains
as it goes through the pulping and bleaching processes. Again, this is not a
major source of organochlorines.

Strategies for reducing and even eliminating the organochlorines
produced as by-products of the pulping and bleaching processes have been
appearing with increasing frequency over the last few years. Uncontaminated
defoamers are now used, and wood chips are more likely to be examined for
contamination by organochlorines. Technological changes, notably the
substitution of chlorine gas with chlorine dioxide gas (which does not eliminate
organochlorines), have been implemented at many mills. More costly changes,
such as oxygen delignification - a very effective way of reducing the amount of
lignin in the bleaching stage - are not appearing as fast. These strategies are

discussed in greater detail in Chapter 4.

The attention focused on the toxic potential of dioxins is based on sound
scientific research. Numerous studies both in the laboratory and in the field
have documented the potent ability of dioxins to cause a number of effects on
different organisms; indeed, it is this variety of effects that until recently had
researchers mystified as to their mode of action. These effects, including
carcinogenicity, mutagenicity, organ dysfunction, reproductive failure and

dioxin-mediated birth defects have been shown to occur at unimaginably low
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doses, as low as a few parts per quadrillion. While the effects of dioxins on
many animal species are well documented, a clear link, "a smoking gun," has
not yet been found which links dioxins to cancer in humans, and carcinogenicity
has traditionally been the acid test needed to prove that dioxins pose a
significant health risk. Nonetheless, absolute scientific certainty is not required
to regulate pollution in the United States.

Recent studies indicate that a major mechanism of dioxin action is
through the mimicing of steroid hormones.4! Dioxin molecules are structurally
similar to certain hormones and can bind with those hormones' receptor
molecules located inside of cells. This dioxin/receptor complex attaches to the
cell's DNA (as would the correct hormone/receptor complex) and facilitates the
so-called "cascade effect” of physiological changes. Potency is related to
structural analogy: 2,3,7,8-TCDD fits best into the receptor and is therefore the
most potent. Depending on the hormone, or its organochlorine "mimic," the
production or the inhibition of production of particular proteins can be caused.
As chemical messengers, hormones take directions from RNA and catalyze
dramatic changes in the body.

In the case of dioxins, they appear to be acting in 2 major ways:

1. They act as an anti-estrogen, causing hormonal disruptions which have a
role in promoting other tumors (often in concert with other factors);

2. They act to turn on the production of the biotransformation hormone aryl
hydrocarbon hydroxylase (AHH),42 normally a self-regulating process. Dioxins
upset the feedback mechanism for self-regulation and the production switch is
stuck in the 'on' position. While the process involving AHH is normally one of

'detoxification’, occurring in the liver, it can promote formation of more toxic, and
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even carcinogenic chemicals. If the intermediate molecule produced binds with
DNA, mutagenic changes and eventually cancer may be caused. Through
enzyme induction, this molecule may facilitate the conversion of other
compounds into carcinogens, or turning on other enzymes which have toxic
effects. The evidence for this theory comes from research on mice; other
species, including humans, make use of a receptor similar to the mouse AHH
receptor, and presumably their DNA is affected by this similar dioxin/receptor
complex.43

Through mimicry of a hormone, dioxins affect normal body functions of a
highly diverse nature. This is evident in the toxic array of dioxins' affects.
Cancer, birth defects, impairment of fetal development, atrophy of the thymus,
liver damage, reduced immunity, reproductive failure, skin disfiguration, and
weight loss are all manifestations of dioxin exposure, appearing at
phenomenally low doses and with striking variability from species to species.44
The inability to link many of these manifestations of dioxin exposure to humans
can be attributed to the fact that humans are relatively resistant to these
compounds or to the fact that humans have not been exposed to doses
sufficient to cause them. The authors of a major 1988 review on the human
health effects of dioxin exposure state that the latter explanation appears more
likely.45 Although the fact that dioxin's effects appear to be "receptor-mediated"
a panel of international dioxin experts (the so-called Banbury Conference)
recently could not reach concensus on whether or not this meant that "safe”
levels for dioxin exposure could be set.#6 A conclusion that such a level was
possible could result in changes in the way risk assessments for dioxin

exposure are conducted, which in turn would have policy implications. The EPA
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is currently reviewing the panel's findings which, again, concentrated on the
carcinogenetic aspects of dioxin exposure.

Animal and human studies of dioxin exposure convincingly demonstrate
the potency of these molecules. Studies have been done in the lab, in the field,
with pure dioxins, with bleached pulp mill effluent, and at varying distances from
pulp mills. The literature is voluminous: | will review only a relatively small
number of studies.4” The key point is that every dose ever tested on animals
has caused harm.

The toxic effects of dioxin on fish are well-documented. Perhaps the
most impressive of the studies was done on rainbow trout (Salmo gairdneri ), a
species often used to gauge toxicity. In one experiment trout were exposed to
concentrations of 38 to 789 parts per quadrillion (ppg) TCDD.48 The fish were
first exposed for twenty-eight days at the various doses, followed by a twenty-
eight day period in clean water. At 789 ppq, fish died at significant rates within
fourteen days of being exposed. Fish exposed to 38 ppq died at significant
rates by the end of the twenty-eight day clean period. All of the fish that had
been exposed at any dose showed slowing of growth and behavioural
abnormalities by the end of the twenty-eight day exposure period. During the
subsequent 'clean’ period, these fish did not resume normal growth nor
behaviour. The experiments also showed that these trout bioconcentrated
2,3,7,8-TCDD an estimated thirty-nine thousand to eighty-six thousand times.
These low doses are approximately one thousand times lower than studies
done on rats by the EPA ten years earlier, which resulted in EPA's conclusion

that TCDD is an animal carcinogen, as well as a co-carcinogen (meaning it can
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work with other chemicals to facilitate or cause cancer) at a concentration of 1
ppt.49

Swedish studies have documented various manifestations of dioxin
exposure as well.50 Fish population density has been shown to decrease with
proximity to pulp mills. Fishermen responding to surveys reported an increase
in injuries to eyes and vertebral columns of fish in waters receiving pulp mill
effluent. Physical injuries such as skin sores, fungal infections, deformed
filaments and gill rakers, skeletal deformation, deformed jaws and fin erosion
were found in an investigation of two thousand individuals of various species of
fish, including perch, pike, and sticklebacks. Fourteen of forty pike caught in an
area receiving effluent from a mill had "pug-head", an upper jaw deformation.
This symptom was not found among more than one thousand pike observed in
areas not receiving effluent.

Physiological investigations revealed a number of 'typical' symptoms,
effects which were strong nearest the mills but could be identified as far away
as 10 km from a coastal mill. Inhibited growth of sexual organs, enlarged liver,
marked induction of enzymes in the liver's detoxification system (AHH and
EROD, another liver enzyme), metabolism disorders, changes in red blood cell
status, immunodeficiencies and disturbances of blood ionic balances were all
recorded in a thorough study done by the National Swedish Environmental
Protection Board.5!

The induction of the AHH and EROD (7-ethoxyresorufin) liver enzymes is
normally facilitated to metabolize and detoxify lipophilic (fat-loving) substances.
The authors of the Swedish study state that increased induction in these fish

may lead to formation of substances, including carcinogens, which are more
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biologically active and toxic than the original substances. They concluded that
most of the physiological symptoms may have relationships with the dioxin load,
particularly the induction of liver enzymes.52 The same study also looked at
bottom fauna, both invertebrates and plants, and found, again, that close to the
discharge point the number of species was low in comparison to unexposed
areas.

While toxic effects on fish in many areas have not been assessed, the
response of rainbow trout is often used as an indicator of potential effects of
dioxins in other species. With this in mind, it is disconcerting to see that dioxins
have been found in fish in many areas, and that the concentrations often
approach levels in the trout study. Recently, fish sampled in Lake Roosevelt in
Washington state were found to contain elevated levels of dioxins and furans,
with the only known source of these organochlorines being the Celgar pulp mill
in Castlegar, at the headwaters of the Columbia River.53 Levels of furans
ranged from 1.2 ppt to 174 ppt were found in fillets (muscle, not fatty, tissue
where dioxins prefer to migrate), with concentrations ranging from 120 to 174
ppt in whitefish (bottomfeeders). Walleye, rainbow trout, and kokanee were all
found to contain elevated levels. |

Lake trout and walleyes from the Great Lakes have been shown to
contain 476 different organic contaminants, some of which are "lethal at
fractions of a part per million, and organochlorines were well-represented in
that more toxic group."54 Fish from sites downstream of pulp mills on the
Columbia and Willamette Rivers in Oregon have been shown to contain TCDDs

and TCDFs.55



34

Experiments with other animals again illustrate dioxin's toxicity.
Experimental doses as low as one ppt have been shown to produce cancer,58
adverse reproductive effects,57 and immune system damage®8 in rats. The
LCsq (acute lethal dose to 50% of the test organisms) of TCDD to mink is 4.2
ug/kg (ppb).59 Bald eagles have been found to be suffering reproductive failure
due to eggshell thinning from organochlorines, reminiscent of threats from DDT
in previous years,®° and the population of these birds on the lower Columbia
River is considered by some to be in danger of dying out.' Canadian Wildlife
Biologists documented high levels of dioxins and furans in a colony of great
blue herons in British Columbia near a pulp mill; one colony, the Crofton
colony, suffered complete reproductive failure at fifty-seven nests after levels of
dioxin were found at three times the level that had been present the year
before.62 Peregrine falcons, already hard hit by pesticide residues, suffered
reproductive failure at twenty-two of twenty-eight nests in southern Oregon and
northern California. Observations showed that embryonic mortality, rather than
eggshell thinning, was responsible. Tests of similar unhatched but whole eggs
from peregrine falcons collected from the Big Sur region of California showed
that eggs in that region contained elevated levels of dioxins, furans, and
PCBs.63

Non-human primates have also been studied. Experiments involving
rhesus monkeys showed that concentrations as low as 10-20 parts per trillion
body weight in monkeys resulted in reproductive failure in a majority of cases.4
More recent studies have looked at behavioural effects on infant monkeys who
receive TCDD through the placenta of their mothers and through mother's milk

after birth.65 Stating that "it appears that the organism is generally most
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vulnerable to chemical insult during development,” the authors note that several
behavioural effects were detected and replicated in the offspring of monkeys
carrying elevated levels of TCDD. These included increased care-giving by
mothers of exposed infants related to passivity of the infants, decreased viewing
of visual stimuli, increased self-directed behaviour in exposed infants (regarded
as a maladaptive sign), and altered performance on learning tests. These
organisms are very close to humans on the evolutionary scale and share many
physiological similarities with us. Further studies by the same researchers
suggested that TCDD may interfere with the maturation of central inhibitory
competence, which is a cognitive deficit rather than an impairment of perceptual
or motor function.66 Similar results have been found for perinatally PCB-
exposed rhesus monkeys tested in the same manner.67 The authors also
suggest that behavioural effects of TCDD are mediated by altered thyroid
function, with TCDD competing with thyroxine, a thyroid hormone, for its nuclear
binding sites. Both hyper- and hypothyroid states are known to impair cognitive
function in animals and humans.

These authors readily admit that the cognitive effects of their studies
were subtle. However, the dose in the maternal diet was only 5 ppt TCDD. The
fact that effects could be detected in offspring at such a low maternal dose is
cause for concern in humans, given that exposure to human infants to similar
doses exists in certain segments of the population, notably fish-eaters.

All of the above studies present a convincing picture that dioxins pose a
significant threat to the health of many different organisms; indeed, they
threaten ecosystems in general in that entire food chains have become

contaminated. This has not, however, convinced many in the pulp and paper,
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agrocﬁemical and other industries that dioxins pose a threat to humans . Our
health above all is considered, perhaps somewhat inappropriately, to be the
core issue. Toxicity to humans is certainly of great importance and relevance,
but in light of the fact that we are at the top of many food chains, that we
indirectly depend in many non-dietary ways on all other organisms in the food
chain, and that industries based on threatened resources such as fisheries are
at risk, we cannot disregard evidence on the basis that it may not apply to
humans. Ultimately, there are even more fundamental questions we must
answer. Can we justify poisoning everything around us while we relax with our
risk assessments and say "lt's O.K. It's not going to affect us like it does all the
other animals."? This seems extremely arrogant and short-sighted.

On top of this, convincing evidence does exist that dioxins pose a threat
to human health. In the past, much attention has been focused on effects of
PCBs on humans and other animals, and their ability to cause health problems
is proven. For example,' cognitive effects of the type mentioned above following
pre- or perinatal exposure to PCBs have been documented in humans.58
Evidence of teratogenicity in pregnant women in Japan and Taiwan who
consumed cooking oil contaminated with PCBs and PCDFs is cited by the same
authors. Ample evidence exists that PCBs caused neurodevelopmental deficits
in infants born to women who ate PCB-contaminated fish from Lake Michigan.89
This is all relevant to a discussion of dioxins, as PCBs are invariably
contaminated with dioxins, and the presence of PCBs generally indicates the
presence of other organochlorines, notably dioxins.”°

The pesticides 2,4-D and 2,4,5-T have also been found to be

contaminated with dioxins,”! although, like PCBs, previous research has not
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made allowances for the fact that dioxins were likely present. Two separate
EPA studies, the Alsea | and Alsea I, linked miscarriages in women from
Oregon with 2,4,5-T spraying. This, along with numerous animal studies, led to
the emergency suspension of this pesticide in the late 1970s.72 After years of
litigation - largely between Dow chemical and the EPA - and trails of falsified
data and corruption, all 2,4,5-T registrations were cancelled in October of
1983.73 It now seems reasonable to assume that dioxins were present in these
women as well, contributing to the documented health hazards.

Humans living in industrialized countries have been found to contain
measureable levels of TCDD in their tissues, levels higher than those found in
persons from less industrialized regions.”4 This so-called "background level"
averages 5 - 15 ppt and exists in human adipose (fat) tissue, blood and milk,”5
and seem to increase with age.”® In at least one case, elevated levels were
found to have remained in exposed worker's tissues for thirty-two years.7?

An average breast-fed baby in an industrialized country ingests levels of
dioxin which have been shown to induce toxic effects in laboratory animals.
These babies are ingesting up to one hundred times the tolerable level for
adults recommended by the World Health Organization(WHO),”8 a dose which
is estimated to be around 70 pg (ppq) toxic equivalencies of dioxin per day.”®
Donald Barnes, Director of the U.S. EPA Science Advisory Board, after
returning form a WHO conference on risks associated with PCBs, PCDDs and
PCDFs in human milk, stated "...there are reasons to be concerned about both
the nursing infant and the general population."8 He has since further indicated
that the current "body burden" (that background level which exists in our

tissues) of dioxin of humans in North America is associated with a cancer risk of
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one in every thousand people, even for those who do not consume an above-
average amount of fish.81 In the case of those who do eat a large amount of fish
that has been contaminated with dioxins (such as in the Columbia River),
including Native Americans and Asian-Americans, the EPA estimates that they
run a cancer risk of 1.5 people in one thousand. They further estimate that
these populations are nine times above the level considered acceptable for
reproductive damage due to exposure through diet.82 Native Canadian
peoples in areas near the Peace and Athabasca Rivers in Alberta, where there
are several mills in operation and a new, mega-project proposed, have been
shown to be similarly at risk.83

Even in studies sponsored by the American Paper Institute, the
conclusion has been reached that levels of PCDDs and PCDFs are reaching
the point where adverse health consequences for humans may result from
additional exposure.84 This is particularly true of individuals who are already
carrying the average body burden of dioxin equivalents. The Panel charged
with the review noted that exposure limits designed to be protective for a
carcinogenic endpoint should also be protective for reproductive or immune
system damage endpoints. The panel reached the conclusion that until
information is available which allows estimates of risk associated with body
burden, it is not possible to recommend any single model for risk assessment.85

Risk assessments are complex procedures meant to designate
"acceptable" levels of effect for pollutants, a process Greenpeace terms
'linguistic detoxification."8 Description of the various methods of risk
determination are beyond the scope of this thesis. Suffice it to say that there are

often criticisms of these procedures from all sides, and all of the involved parties
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have not agreed on how to express levels of risk. For dioxin, essentially
arbitrary levels have been chosen, as there are no federal standards for
exposure. The Environmental Protection Agency currently uses a risk
assessment model which is based on the belief that no safe level for dioxin
exposure exists.87 This model uses the stringent estimate of one in one million
(a number commonly used by the EPA and the FDA)®8 as being protective of
human health for TCDD, and uses a cancer potency factor of 156 thousand
(mg/kg-day)-! based on rat studies done in 1978, the so-called 'Kociba'
studies.8® Other agencies, as well as the pulp and paper industry, have
evaluated the Kociba data and come up with different potency factors. The
Center for Disease Control (CDC) uses 700 to 36 thousand and the Food and
Drug Administration (FDA) uses 17,500.%° The FDA is required to take
economics into account in determining their potency factor: this is not allowed in
the determination of water quality standards.®!

The CDC, FDA and industry numbers minimalize the risk associated with
dioxins, but the EPA have chosen to take a conservative approach and use their
own numbers in regulating the ambient water quality standards. Industry has
repeatedly attacked them for this. On the other hand, environmental groups
have attacked them for even attempting to set a 'safe' level, when all animal
studies performed, even those involving extremely low concentrations of dioxin,
have resulted in adverse health affects.

Acceptable Daily Doses are calculated by agencies using the risk and
cancer potency values. In the case of dioxin, 10-6 (the acceptable risk) is
divided by the 156 thousand potency factor to give 0.006 pg/kg-day, which is

the Acceptable Daily Dose (also known as the Virtually Safe Dose and/or
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Tolerable Daily Intake). Table 4 provides Tolerable Daily Intakes for various
countries and agencies.

It should be remembered that babies in industrialized countries are
estimated to be taking in 70 pg (ppq) per day of dioxin equivalents. The TDIs
indicate the amount of dioxin we can take in (largely through food, which is the
major mode of intake)®2 before we begin to enter the 'level of concern’ for
cancer. Current daily intake for humans is now estimated to be in the range of
0.5 to 1 pg/kg/day,® a chilling figure when compared to the TDIs. Essentially,
we are at risk.

Finally, there have been epidemiological studies which point to a role for
dioxins and their equivalents in promoting or causing cancer. Unfortunately,
epidemiological data has not been definitive. This is not due to a lack of effects,
but rather because data have been incomplete and difficult to interpret, and
because there have been numerous potential causes for the effects, clouding
the issue of causality.

A serious skin disease known as chloracne is the most consistently
documented effect of dioxin exposure.®4 This is the one human health effect
which all parties agree is definitely caused by dioxin exposure, but it is often,
and erroneously, termed the only effect of dioxins linked to humans. It has
occurred in situations of moderate to massive exposure, such as at a BASF
plant which exploded in Germany in 1957, and after an industrial accident in
Seveso ltaly in July 1976, which resulted in the exposure of the surrounding
community.®5 Other health effects have also been documented, but data is
largely non-conclusive.

Of greatest interest to the "dioxin as carcinogen" debate is the mounting
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Table 4. Tolerable Daily Intake of Dioxin - Levels for Various Countries and
Agencies (Expressed as Dioxin Equivalents in pg/kg Body Weight/day).

Country (Agency) TDI
US(EPA) 0.006
US(FDA) 0.06
US(CDC) 0.03
Sweden 1-5
Canada 10-20
F.R.G. and G.B. 1.0
Netherlands 4.0
World Health Org. 1.0

Sources:

1. Greenpeace Factsheet "Dioxins, Furans and PCBs: The True Story," 1990. y
2. Memo dated September 25, 2990 from John T. Marlar, Chief, Facilities Performance Branch,
Environmental Protection Agency Region 4 to James R. Elder, Director, Office of Water
Enforcement and Permits re: Review of Dioxin Cancer Potency Factor.

evidence that data analyzed in several studies of dioxin-exposed workers are
fraudulent.®® These studies include those done by the CDC (Agent Orange
Studies), Monsanto, Hoffman LaRoche (responsible for the Seveso incident)
and BASF (above). Two of these incidents, the Monsanto and BASF cases,
have recently been scrutinized.

In the Monsanto case, a scientist at the EPA, Dr. Cate Jenkins, has
stated that Monsanto falsified data in studies which were then used to make the
claim that dioxins do not cause cancer.®” After an explosion in 1949 ata
Monsanto factory in Nitro, W.V., many workers were exposed to 2,4,5-T, which
was contaminated with dioxin. In order to even out the effects which were seen
from the exposure, the authors of Monsanto's studies (which were published in

scientific and medical journals) put exposed workers in the unexposed (control)
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class, and vice versa, to make it appear as if there were no differences between
the two.98 The overall cancer rate, after being readjusted for the manipulation,
was found to be 65% higher than that for a normal population. Dr. George
Roush, Medical Director at Monsanto, admitted in court that the conclusions of
two of three Monsanto studies were incorrect.%® Dr. Roush further admitted that
two studies that came out following the original study, and which involved data
manipulation, were designed to strengthen Monsanto's position that dioxin
does not cause cancer. EPA has partially based risk assessments on these
studies, using them to establish "levels of concern" for dioxins.

The BASF case is similar in nature. After the exposure of workers at a
chemical plant in West Germany to high levels of TCDD, many workers suffered
from chloracne. Studies paid for by BASF failed to find any significant links to
cancer, and workers who had developed cancer were denied any
compensation. This was despite earlier studies which had found an increase in
gastric cancer among the workers.100

At the 1989 International Symposium on dioxin and its toxic effects, West
German scientist Friedemann Rohleder delivered the "biggest bombshell of the
symposium"101 by revealing results of a re-analysis of the BASF data. Rohleder
had reviewed the data for the West German Court of Social Affairs, and he
reported that the BASF data had been "deliberately massaged” to change the
final results and obscure the fact that significantly elevated levels of respiratory
and digestive system cancer were present.'92 In particular, he argued that the
BASF-sponsored study was fraudulent: non-exposed worker.s had been added
to the exposed, and exposed workers had been eliminated from the study.103

Dr. D.W. Schindler, Killam Professor of Ecology at the University of Alberta,
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stated in a critique of proposed federal (Canadian) regulations for pulp and
paper effluents that "Tragically, many court decisions to disallow compensation
to workers exposed to dioxins appear to have relied on publications based on
this erroneous data."1%4 Eric Muller, head of Environment Canada's data
section, agreed that cases of fraud in U.S. dioxin studies had been confirmed.
He termed a report by Schindler on the topic as "excellent".105

Despite the submitted evidence that dioxins pose a threat to the health of
many species, including humans, we are still exposed daily to them and the
regulatory process drags on, emphasizing reduction rather than elimination of
organochlorines. The lesson of 2,4,5-T is that regulation came too late for
several people and their unborn infants: this should not be repeated. The
International Joint Commission196, Environment Ontario,'97 and reports
commissioned by Environment Canada'©® have all recommended that
regardless of the level of proof which may be forthcoming, the elimination of all
organochlorine discharges, not just dioxin, should be set as a regulatory goal.
This is the goal of environmental groups, natives, unions, fisherpeople, and
many others who are working on this issue. The major barriers to such a goal
include the laissez-faire attitude in government, industry's attempt to combat
regulation through the use of fraudulent data and technological mediocrity, and

consumers who have been white-washed to believe that "white is best".
Dioxin in P Prod

Concerns about dioxins have increased in recent years since their
discovery in various types of bleached paper products. On one level this

discovery seems rather anti-climactic, not really too much of a surprise. While it
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may represents the straw which breaks the camel's back, regulation toward
elimination of organochlorines should nonetheless have been undertaken.
Dioxins are already ubiquitous in the environment, and paper products are
simply another potential route for human exposure.

On another level, however, the discovery of these residues is both
sobering and challenging. Sobering because the potential exists for increased
and intimate contact with dioxins, and challenging because a tangible avenue
is presented which allows consumers to funnel their angst into influencing
development of paper products, and thereby paper-making technologies, which
are organochlorine free.

When dioxins were first found in paper products, immediate questions
were raised concerning the potential for these residues to migrate from paper
products into consumers using them. An industry assessment (done by the
National Council of the Paper Industry for Air and Stream Improvement Inc.,
NCASI) produced results indicating that the risk to humans from dermal contact
with a variety of products including disposable diapers, facial tissue, toilet
tissue, sanitary napkins, coffee filters and paper towels, was extremely low, less
than one in a million for all of the products.’°® However, criticisms were not long
in coming. These included claims that NCASI had only evaluated risks from
2,3,7,8-TCDD and 2,3,7,8-TCDF, without looking at the hundreds of other
organochlorines also found in the paper products. Others noted that the
cumulative effects of using a wide range of paper products daily were not
considered, and that NCASI did not evaluate the enhanced mobility of dioxins
in the presence of lipids, solvents or fats, which occur when paper towels are

used in cooking, or in conjunction with the use of baby oils or other
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lubricants.119 Because of these criticisms and others, the Office of
Technological Assessment declared itself unable to evaluate the industry's
findings and conclusions.

To look at this problem more closely, the EPA is currently coordinating
an Interagency Task Force On Dioxin In Paper, to include the FDA, Consumer
Product Safety Commission and others. The program of the task force is to
examine cumulative effects and assess technologies that could reduce dioxin
production.’'! The Task Force has widened its scope to include an
examination of markets for alternative (i.e. non-chlorine or alternatively
bleached) paper products, as well as an examination of perceived needs vs.
functional performance needs (i.e. is bleaching to bright white needed for
product performance reasons or for purely aesthetic reasons). The Task
Force's report was originally planned to be out in the fall of 1990, but, due to the
sensitive nature of the subject matter, it has remained under revision within the
EPA for several months.112

The question of dioxin's ability to move from paper products into humans
is an area which requires further research, since the amounts which NCASI
calculated to be 'safe' in paper products seem dangerously high in light of the
toxicity of dioxins. NCASI determined that safe levels for bond paper,
newspaper, and other paper used for communication ranged from 4,200 ppt of
TCDD for female managers to 9,100 ppt for male managers. Toilet tissue safe
levels for females were calculated at 27 million ppt for females and 65 million
ppt for males. Actual concentrations of TCDD were measured at 13 ppt in bond

paper and TCDD was not detected in disposable diapers.11® To promote a
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value of 27 million as being a safe level would necessarily require adoption of
very low transfer rates from paper products to humans.

A German study, which did not look at rates of transfer to humans and
did not evaluate risks, found comparable levels of TCDDs in paper. In scrap
recycled paper, a level of 8.8 ppt of TCDD was found, with a total of 12.2 TCDD
TEF for the paper.'14 Newsprint, which is not usually made with chlorine-
bleaching technology, had a total of 0.3 ppt TEF TCDD.

Coffee filters and milk cartons are two other types of paper products
which have received considerable attention. In both cases the potential exists
for dioxin to leach into liquids which humans consume directly. Milk raises
particularly important questions because it contains significantly high
"background levels" of dioxins and because infants and older children ingest a
relatively large amount of it. When dioxin was discovered in milk, the Food and
Drug Administration stated that "during the short period of time it will take to
complete corrective steps, milk is safe to drink."''5 Does this mean to imply that
we have been drinking unsafe milk all along? While many mills have reduced
the amount of organochlorines present, bleached paper is still used in the
majority of milk cartons.

Initially, the EPA and the paper industry assumed that the wax coating
on milk cartons would prevent serious leaching of dioxins into milk, but it was
soon found that this was not the case. TCDDs and TCDFs have been found at
concentrations of 0.04 ppt of 2,3,7,8-TCDD and 0.75 ppt 2,3,7,8-TCDF by
Canadian researchers,'16 and researchers in New Zealand found dioxin levels
of 0.012 to 0.216 ppt in whole milk, and 0.130 to 0.263 ppt in skim.117 The

Canadians reported that milk packaged in plastic containers did not have
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detectable levels.!1® The FDA confirmed in 1989 that dioxins and furans were
present in polyethylene-coated bleached paper cartons, with levels averaging
0.02 ppt TCDD and 0.150 ppt TCDF. Again, they did not find these compounds
in unpackaged milk.119

Using the Canadian results, Carol Van Strum and Paul Merrill, authors
of numerous reports on organochlorines including "No Margin of Safety," have
calculated the estimated daily dose in TCDD Toxic equivalents from drinking
three eight-ounce glasses of milk in one day. For all of the weight classes
calculated (i.e. all of the different size people, 10 - 70 kg) the estimated daily
dose exceeded the EPA's acceptable daily dose of 1.0 pg/kg per day for
reproductive effects,’20 and greatly exceeded the cancer risk-specific dose of
0.006 pg/kg/day.12! This was especially true at the lower end of the scale,
where 10 kg toddlers had an intake of 8.28 pg/kg per day, and 30 kg children
had an intake of 2.76. A 70 kg man had an intake of 1.183.

Several governments have taken the initiative and banned bleached
milk cartons. The Government of the Province of Quebec became the first in
North America to ban them through the adoption of a regulation essentially
identical to the State of Oregon's existing rule prohibiting toxic substances in
food.122 QOregon's rule'23 lies unenforced, (even after the State government
was petitioned for a ruling by the Western Natural Resources Law Clinic at the
University of Oregon) with the logic that the daily intake of milk does not exceed
the EPA's ADI. The Province of Nordheim-Westfalen, West Germany also has
enacted a law which requires schools to switch from bleached milk containers

as soon as possible.124
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Coffee filters, as mentioned, have also received attention. NCASI
released results of an assessment of the potential exposure to dioxin through
coffee brewed using bleached paper filters, and again found that the risk
ranged from zero to one in one million.'25 The tested coffee filters had TEF
dioxin contents ranging from 2.2 to 6.6 ppt, and it was assumed that 65 to 90%
of the dioxin migrated from the filter. If we follow a calculation method similar to
that used by Van Strum and Merrill, and assume that 4 ppt migrate from the filter
into the coffee, and three 8-ounce cups of coffee (mass equals 0.72 kg) are
consumed per day, then 0.003 pg/kg per day would be consumed. This is a
much more reasonable number than that obtained for milk, although it does rely
on industry data. While neither the government nor pulp and paper industry
have responded to the potential problems caused by dioxins in coffee filters, the
makers of the coffee filters have. There are at least 5 different varieties of
unbleached or alternatively-bleached filters available, all of which have entered

the markets in response to consumer concern about dioxin intake (Chapter IV).
nclusi

It should be clear that we are receiving dioxins from a variety of sources,
and there are still others | have not discussed. Not only are dioxins ubiquitous,
a veritable bombardment is occurring, and regulation still fails to consider
cumulative impacts of various sources. An interesting (and potentially
frightening) exercise would be to add together all of the dioxins we are
receiving from the various sources and determine a cumulative daily intake.
Judging from the calculations concerning milk intake, we would very likely

greatly exceed the limits which the EPA have set, and very likely approach
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those which industry advocates. Even the air which we breathe, at least that the
Swedes breathe, is estimated to contain 0.02 pg/kg/day,26 and already dioxins
may be exerting a subtle, almost undetectable effect on the health of people
everywhere in the world.

There are those who feel that many of the cancer incidence figures
which we now consider normal may be due in part to the long-term, low-dose
exposures of people to such chemicals as dioxins, skewing epidemiological
studies. How can we know? Dioxin does not kill in the 'James Bond' style;
these compounds have the patience of a scorpion, and will be around long after
we are so much detritus. The quest for the holy grail of absolute proof must be
abandoned.

In the case of the pulp and paper industry we have an opportunity to
eliminate organochlorines from production processes completely. Pulping and
bleaching technologies can now get AOX values down as low as 0.2 kg/adt
without costs which destroy competitiveness. Indeed, there are signs that to
stay competitive, low AOX values will need to be obtained, particularly in the
European markets. Low-chlorine bleaching technologies, and evidence that
commodity markets are shifting toward non-chlorine bleached pulp are
explored in later chapters, as is the question of where the origin for this change
lies. It is increasingly clear that consumers are playing a major role. The next
chapter delves into this consumer role in exploring the subject of green
consumerism, with an eye to how this phenomenon can be employed to bring

about corporate environmental policies which promote ‘cleaner' technologies.
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CHAPTER Il

GREEN CONSUMERISM: ADDRESSING POLLUTION
THROUGH PRODUCT CHOICE

It is truly enough said that a corporation has no
conscience; but a corporation of conscientious men
is a corporation with a conscience.!

| think we're going to see a lot of green bullshit this
year.2

Consumers are becoming more sophisticated. We have long read
labels on products with health warnings and/or nutritional information, but lately
we have started to consider the social and environmental effects inherent in the
production and character of everyday goods. A basic understanding of today's
environmental problems and a growing desire to participate in solutions is
helping consumers recognize that product choice can affect the planet in many
ways. Paper goods contaminated with organochlorines present one example of
products whose associated pollution problems can, to a certain extent, be
addressed in the new "green" marketplace. Such a strategy seems feasible in
light of experience in other areas: people commonly equate styrofoam with
ozone depletion and disposables with landfill problems. But how do individuals
address these problems?

For many, the discretionary use of purchasing power is increasingly
recognized as a potent force, a vehicle for change, a way of answering the
question: What can | do? This fact has not been lost upon the producers, who

have translated consumer concern for the planet's health into "the fastest-
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growing and most far-reaching dynamic in the world of business."® Thousands
of businesses are expanding product lines and services as part of a steady shift

to fill a "green” void.4 Shopping, for many, has entered the realm of politics.
Signs of Change

This new "green revolution" has taken off over the last two to three years.
Tragedies such as Chernobyl, the Exxon Valdez, and events such as the
discovery of holes in the ozone layer, have certainly stimulated the "revolution."
Two other events are also of importance: one of these was the publication in
1987 of Qur Common Future, also known as the Brundtland Report, which
espoused the ideals of sustainable development as described by a United
Nations-appointed Commission.> The ideals of this report were embraced by
many nations, and discussion groups known as 'round-tables," including
industry, government and environmentalists began to work out the logistics of
practical sustainable development.

The second catalyst, more populist-oriented, occurred on April 22, 1990,
with the celebration of the 20th anniversary of the first Earth Day in 1970. Earth
Day 1990, an environmental extravaganza with educational events of a diverse
nature, had a profound effect on millions of people. It motivated them not only to
think about environmental problems, but also to take action. In the process, the
business world became involved; it could hardly allow such an event to pass
without significant promotion of their own. Whereas corporate involvement in
the first Earth Day of 1970 "was basically limited to CEOs drawing up plans to
evacuate their offices if the protesters stormed the citadels,"® Earth Day 1990

was a veritable trade show. The number of self-styled "environmental”
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promotions and products caused some concern among long-time
environmentalists, but it nonetheless greatly increased the environmental
consciousness of the world. Many corporations participated, and through
extensive advertising and promotional efforts, they contributed a great deal to
the education of the public.

An important effort which gained much support from Earth Day
organizers was the promulgation of the "Valdez Principles" by the Coalition for
Environmentally Responsible Economies (CERES), a United States-based
group composed of socially responsible investors and environmental groups.
These Principles call for corporate support for increased protection of the
Earth's biosphere, sustainable natural resources use, wise use of energy,
marketing of safe products, disclosure of information related to environmental
performance, hiring of environmentalist staff people, assessment of operations
in terms of environmental soundness, an annual audit and more.” The Valdez
Principles, which are slowly making their way into corporate boardrooms, offer a
standard by which businesses can judge their environmental efforts.

Green consumerism is often narrowly perceived of as the increased
availability of less environmentally damaging products such as recycled goods,
chemical-free products and others. In actual fact, however, there are many
more facets to the phenomenon. Central to it is the acceptance of 'cradle-to-
grave' (or 'life cycle') analyses for products and processes as the standard
against which companies' operations are judged, rather than on the basis of
certain product characteristics alone. If a company is producing a "green"
product, but is causing unacceptable amounts of pollution in the process, it can

hardly expect to meet the rigorous demands of today's knowledgeable
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consumer. The threat of backlash is very real; if a company promotes
something that is false or misleading and gets caught, it can expect to be
crucified in the marketplace.8 Green consumers seem to have high standards,
and there are those in media and consumer groups who are ever watchful.
Risks can be minimized, however, by good market research. This research is
presently telling producers just what they like to hear: consumers are
describing exactly what they want to buy, and they are stating that they are
willing to pay more for such products.®

Is it a fad? Is this the latest trend that Wall Street and Madison Avenue
have embraced, legitimized, and foisted upon the unwary consumer? The level
of involvement by the public, the willingness to act, and the intensity with which
this phenomenon has been embraced suggest that this is not something that
will soon go away. The phenomenon has been compared to a fundamentalist
religion, with the green consumer "looking for a kind of personal salvation."10
Health-conscious consumers are concluding that personal health concerns are
directly related to environmental concerns, and that "Short-term thinking (who
gives a hoot about my environment/body) is also a probable recipe for a short-
term life."11

Millions of dollars are being committed by companies who feel that this
is a long-term concern. General Electric, General Mills, Kodak, H.J. Heinz,
McDonald's, 3M, General Motors, and a host of others are among those
involved.'2 Companies are trying to “out-green" each other, with increased
market share, profit, and credibility going to those that provide the more

innovative and ecological products, and that show a proactive concern.13
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Pollsters Gauge the Mood

Well-used indicators of the public's mood and level of commitment are
the polls and surveys relevant to the environment that have been commissioned
over the last few years. Results of numerous polls illustrate an increased level
of concern with the environment over the last few years, increasingly
accompanied by a willingness to act. For example, a New York Times/CBS
News poll regularly asks if "protecting the environment is so important that
requirements and standards cannot be too high, and continued environmental
improvements must be made regardless of cost.” In September 1982, 45%
agreed and 42% disagreed with this fairly radical statement. In 1988, however,
79% agreed and only 18% disagreed. Respondents include liberals,
conservatives, Republicans and Democrats, all of whom profess a similar level
of concern.14 Similarly, a Wall Street Journal/NBC poll conducted in 1989
reaffirmed results of other polls when it found that consumers want to protect the
environment, even if they have to pay more. 76% of the respondents said that
they had changed the kinds of products they buy and use because of
environmental concerns.’® In Canada, an Angus Reid poll in 1988 found that
83% of Canadians surveyed ranked the environment as very important; 80%
said that they were willing to pay more for environmental products.'® More
recently, a June 1990 poll conducted by Opinion Research Corporation of
Princeton, New Jersey, found that more than one-fourth of all Americans say
that they have boycotted products because of a manufacturer's poor
environmental record, and more than 70% of the respondents said that they

have switched brands because of environmental concerns.'” Choosing not to
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buy a product perceived of as being an environmental hazard is more common
than buying products that are seen as advantageous to the environment.'® A
July 1990 poll reported in Advertising Age magazine found that among people
who had stopped buying products for environmental reasons, 33% had stopped
using plastics, 33% had given up aerosols, 10% no longer bought tuna fish, 4%
no longer bought detergent and 2% had stopped using insecticides.®

Surveys of business and industry show analogous results, although
manufacturers are somewhat hesitant to introduce new products until
consumers "show the same willingness with their wallets."20 A Gallup poll of
Fortune 500 packaging design executives showed that awareness of
environmental issues was high, and that companies were willing to make
changes.2! Twenty eight percent of the executives polled said that they plan to
convert current packaging designs to more environmentally sound ones, and
26% said that they had already moved in that direction.22 Productscan, a New
York market research firm, has found that environmentally sensitive products
are being introduced thirty times faster than all new packaged goods.23 In the
first half of 1990, according to the Marketing Intelligence Service, 308 green
packaged goods were introduced, comprising over 9%of all new packaged
goods introduced in North America.24

A U.K. survey, conducted by the magazine Director found that directors
of manufacturing companies seem to be taking the lead in environmental
efforts, while their counterparts in non-manufacturing, service-oriented
businesses appear to be more likely to merely pay lip service to the issues.?5 It
also pointed out that manufacturers have been the bigger offenders in the past,

and therefore have more scope for corrective action. Ninety-five percent of the
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more than five hundred company directors surveyed said that they have
become more informed about environmental issues over the last two years, and
of those directors who have come under pressure to develop an environmental
policy, the main influence has been their families and public opinion. Overall,

however, much room for improvement was found among all surveyed.

Books pertaining to environmental consumerism offer another indicator
that the public is taking the message to heart and acquiring the resources to
take action. Guidebooks for environmentally conscious lifestyles quickly
became bestsellers in many instances.?® For example, The Green Consumer
Guide?7 was one of the best selling books in the U.K. in 1988 when it was
released.?® The Canadian Green Consumer Guide,?® prepared by The
Pollution Probe Foundation in Toronto and based on the The Green Consumer
Guide, takes a look at all aspects of our lives and provides information about
how to go shopping without costing the Earth. Earth Day 1990 heralded the

release of a variety of resource books such as 50 Simple Things You can do to
Save the Planet . Possibly the most relevant book for green consumers is one

published by the Council on Economic Priorities, Shopping for a Better World.
This book rates 168 companies and more than eighteen hundred brand names
in eleven categories, ranging from minority advancement policies to investment
in South Africa to environmental issues.® In its first year (1988) 350 thousand
copies of this book were sold, and with the new edition of 1990, that figure has

risen to over 550 thousand.
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Accompanying the deluge of environmental books is the appearance of
a number of newsletters devoted to green consumerism. "The Conscious
Consumer Newsletter," "The Earthwise Consumer,"” and "The Green Consumer
Newsletter," have all appeared within the last two years and provide information
about new environmentally responsible products and services.3! "Green
MarketAlert," a similar publication oriented more toward the business impact of
green consumerism, includes polls, surveys, and business strategies.32

Polls of industry people indicate that in the context of green
consumerism, it is not just the consumer attitudes that are changing. Green
consumerism offers socially responsible opportunities to those involved in
business as well. |n Business, a magazine oriented toward more socially and
environmentally responsible business ventures, has been around for many
years. Vista, a Canadian analogue, bills itself as "Canada'’s alternative
business magazine," and frequently carries "green" articles. Marketing
agencies are funding research, seminars, and educational programs for
employees and customers, and as their commitment grows (and many feel it
must), the greening of the business world will become more permanent.33
Visionary leaders within business are playing a key role in carrying forth
programs that promote environmental concerns, admitting that like quality
control and the globalization of business, environmental concern must now be a
fact of corporate life.34

Business-oriented magazines such as Marketing News, Financial Week,
Business Marketing, The Economist, Industry Week, International Management,
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and others have carried major articles on the implications of environmental
concerns for business and industry, and the World Press Review recently
carried a cover story dealing with international articles on this topic.35 The
language in some of these articles, with terms and phrases such as
"sustainability,” "short-term profits vs. long-term survival," and "proactive," is
similar to what one might find in an environmental periodical.3¢ Marketers are
beginning to think about products in terms of durability, rather than
disposability.2” Why should business people not want to do work that is more
socially and environmentally oriented? A little education (and perhaps profit)
can do wonders in promoting a corporate conscience. Certainly employees will

feel better about their jobs.
feren for ri

Finally, a number of "Business and Environment" conferences have
been occurring. No less than a dozen such conferences have taken place over
the last two years, including "Globe '90: Global Opportunities for Business and
the Environment," "The Environmental Shopping Conference" sponsored by the
Pennsylvania Resources Council, the Financial Times' "Industry and the
Environment" in London, England, "Environmental Enirepreneuring," sponsored
by In Business magazine, and the "Green Marketing Summit," sponsored by
Advertising Age magazine. The level of interest in environmental opportunities
for business is running very high, and while many are involved simply to make
money, there are those who are genuinely concerned about the effects of their
businesses on the environment. At last year's Globe '90 conference, those in

attendance could be distilled into three main groups:
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1. those who were wondering just what is going on, and will likely become
involved in some way in the future;

2. those who were there to find out how to get rich quick; and

3. those were were interested in becoming more informed about the issues and
implementing environmental policies in their businesses.

The authors of the majority of the articles and publications mentioned above

feel that it is the third group who will do the best in the long run.

Who Buys This Stuff?

"Who are the green consumers?" is a question many businesses are
interested in, largely so that their marketing agencies can target their efforts
effectively. In general, it seems that environmental issues have permeated into
the mainstream consciousness, spreading among "typical" mass-market
consumers.38 Baby boomers, many of whom were influenced by the events of
the sixties, are having children, and at the same time a significant part of the
population is moving into the senior years.3? Both of these groups are more
likely to adopt an attitude of stewardship, which greatly helps sales of
environmental products. Gallup Organization survey results show that 49% of
people over fifty identify strongly with environmentalism, compared with 39% of
those between thirty and forty-nine and 31% of those under thirty.40

It is interesting to note that while general patterns of charitable giving
show that people donate a higher proportion of their income than do the
wealthy, the opposite is true of green consumers.4! This new phenomenon is
something of a 'young, white and wealthy' phenomenon, as these are the

people who can afford the extra costs currently associated with green products.
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It seems that purchasing green products is not perceived by the buyer as an act
of charity; rather they want to get their money's worth, and are willing to pay to
get the most environmentally sensitive product. Whereas Adam Smith spoke of
the fully-informed "rational man(sic)" driving the hardest bargain and getting the
best price (maximizing his utility), | would argue that the more sophisticated
among the new 'green consumers' (wholistic man/woman?) are also looking for
the best bargains, but their information is leading them to believe that getting a
bargain may not mean getting the cheapest price. They realize that

somewhere, something or someone is paying the true price.

A great deal of debate has been engendered on what actually
constitutes a green product. Terms such as "recyclable" and "degradable" have
not been universally defined, although efforts are underway by recycling
organizations and governmental agencies to see that this happens soon.
These issues are discussed in more detail in Chapter V. However, general
characteristics for "green" products have been promoted, and before continuing
with a description of the facets of green consumerism, these characteristics
deserve comment.

Standards for what can qualify vary from quick and dirty, largely
superficial packaging changes which minimally qualify for a "reduces waste"
label to products which truly contribute to the conservation of resources, such as
low-flow shower heads, toilet dams, compact fluorescent light bulbs, solar water

heaters and battery chargers. These products are the only type that may truly
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be called "environmentally friendly", as they have a beneficial effect on the

environment.

Joel Makower, co-author of The Green Consumer, gives the following

list of criteria for "ideal" green products:42

« it is not dangerous to the health of people or animals;

« it does not cause damage to the environment during manufacture, use
or disposal;

« it does not consume a disproportionate amount of energy and other
resources during manufacture, use or disposal;

« it does not cause unnecessary waste, due either to excessive
packaging or to a short useful life;

« it does not involve the unnecessary use of or cruelty to animals; and

+ it does not use materials derived from threatened species or
environments.

Other characteristics could be added, such as:

« it makes use of recycled materials to the maximum extent possible;

« it promotes the use of the best available technology to the extent that
"technology forcing" (and hence "market-forcing");

« it actively conserves resources (as in the examples given above);

« it promotes the viability of cooperatives and local community efforts;

« it is produced and used within the same area, promoting local
economies and reducing transportation costs and hence energy
use.

Obviously, all products cannot have all of these characteristics. Those
products incorporating several of them, however, are most deserving of an
"environmental" designation. A labelling or designation system would therefore
be of most use if it involved a ranking system, providing a specific set of criteria
by which to judge the product. This seems necessary in that some products
may be good in one way but harmful in others (e.g. packaging chemical
pesticides in recyclable containers). Analyses employing cradle-to-grave
analyses attempt to address these concerns.

The green products that are appearing with the greatest frequency
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seem to fall into two categories. They either have environmentally sound
contents (e.g. phosphate-free detergents) or they make use of environmentally
sound packaging (reuseable, recyclable or made from recycled materials).43
"Green" paper products that are appearing would fit into the first category: the
actual paper content of the product is made through the use of technologies that
are the best choice for the environment among those paper-making processes
available. This "best choice" situation provides an example of the main
quandary associated with green products: there is no large-scale pulp and
paper-making process that is beneficial to the environment. There are only
choices between "evils". However, as with any type of product and its
associated production processes, it is important to choose products that are the
least detrimental to the environment so that the best available technology and

level of innovation are promoted, and so that pollution is minimalized.
E f "Green Consumerism"

As stated above, green consumerism is actually a catch-all term used to
describe many aspects of a large phenomenon. All of the facets and players
involved deserve some analysis, and while there is overlap between them,
separation allows for a comprehensive view. These facets include:

1. Green Consumerism - most appropriately, green consumerism refers
to the preferential buying of products deemed (officially or not) to be better for
the environment than traditional products. Consumers have found a very
accessible way to participate in "saving the planet": the choice of green allows
consumers to feel as if they are doing something in a world in which

environmental problems seem very complex and solutions seem out of their
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hands. The shift in the public's attitude, suggested by the survey results
discussed above, represents a hopeful indicator of more substantial changes
which must come from business and industry. Green consumers could be
considered a new form of grass-roots activists, as their increased sophistication
and motivation causes ripples far up the business chain. Their increased level
of understanding of environmental problems may also help in raising
consciousness about our highly consumptive society.44 The most sophisticated
green consumers will be the ones who say "No thanks, | don't need it."

2. Green Marketing - Marketers/advertisers in many ways operate in
between consumers and manufacturers, translating industrial and
manufacturing advances into forms that the buying public will accept. They play
a very important role, as they influence which products are in, which are out,
how much to charge for them, who to aim them at, and where to distribute them.
While they have the potential to act in the public interest and could greatly help
in making environmental products available, they are also purveyors of the
commandment "buy, buy, buy." This is where a fundamental change is needed.
Marketers can facilitate this through promotion of recycled goods and services,
products designed to last, and products such as energy efficient appliances,
that carry an implicit conservation message. Advertising serves as a very
effective vehicle for education on such issues.

A reader's poll conducted by Marketing News in late 1989 showed that
marketers largely ignore the environmental implications of their actions.4>
Specific criticisms included:

a. marketers encourage throw-away attitudes by promoting disposable,

often plastic products;
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b. promotional products such as door-hangers are usually in plastic
bags and are one-time use oriented;

c. direct mail advertisements are rarely on recycled paper, rather they
are more likely to be on glossy, hard to recycle stock;

d. frozen foods, such as T.V. dinners use a large amount of packaging;

e. the philosophy promoted is one that encourages new products, and
ignores durability. The latest is best.

Respondents indicated that enlightened marketing that is in touch with
avant-guarde consumer concerns can be a huge success, but to act without
sound knowledge invites product disaster. Some marketers, however, still view
public perception of environmental issues as "conceived in ignorance and
raised on the hysteria generated by special-interest groups and propagated by
a generally acquiescent public."46 This particular author recommended that "in
pricing to secure your own bottom line, do it fast and don't bet the farm on it,"
unless the environmental perceptions get locked into law, which has the
capacity to stabilize prices by adding security to the pricing equation.4?
Fortunately, this article seemed to stick out as the exception, with many more
consultants and marketers recommending innovation and imagination.48

3. Green Manufacturing/Businesses/Corporations - This multi-faceted
sector of green consumerism is largely composed of the producers of goods,
and therefore the producers and purveyors of many of the pollution problems
we must deal with, from toxic waste to excessive packaging and disposable
items. It is in this sector that substantial changes in both processes and
products must occur for both shifts in attitudes and product designs are to

consider effects on the environmental in the long term.
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The business world is at present in the middle of a "two-way attack"
aimed at getting its operations cleaned up. On one end the government is
regulating its activities, while on the other, consumers are demanding changes
in products.4® These demands have resulted in intense pressure to incorporate
environmental concerns into operations and products, if only for competitive
reasons. For many, however, being green is not seen as a fad, but rather as
par of a change of values, and businesses that truly wish to be part of the
solution are taking this approach.59 Of course, it helps that environmentalism
has been identified as a growth industry worth an estimated $100 billion a year
in the North American market alone, and that it is expected to grow at a rate of
20 to 40% annually.5?

There are several principles and guidelines that are recommended for
businesses to help them "get green."52 To start with, it is critical to have an
accurate and up-to-date understanding of environmental concerns and
expectations. In many cases the public may have different priorities from the
government or the media, and they may be more realistic. Second, being
proactive is very important in defining the debate over issues and policy
alternatives. If businesses wait too long, they face a credibility problem. Third,
honest and open communications with the public are very important. A sincere
commitment must be reflected. Fourth, it is important that realistic goals and
standards be established, and that policies be developed that reflect a
commitment to them. These policies must come from top level managers in
order to create a coherent corporate response.53 Most important, environmental
issues must be considered in all areas of a business, from recycling in the office

to investment policies in the boardroom.
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Some examples of how business and industry are responding follow.
They illustrate that general advice for "greening" a business can be manifested
in many ways. These examples are meant to show initiatives emerging largely
as a result of choice, rather than through legislative regulation. An important
point to remember is that many companies are beginning to consider pollution
legislation as the minimum level of performance.54

The Body Shop, a U.K.-based chain of cosmetic stores, is a prime
example of a company that has implemented environmentally sound practices
at all levels of its operations. The company's natural cosmetics are not tested
on animals and come in inexpensive refillable containers. Wherever possible,
raw materials are purchased from environmentally sustainable, cooperative
ventures in developing countries. They do not purchase from producers or
suppliers whose standards are not as high as their own, and employees are
trained to educate customers on health care as well as environmental and
social issues. Employees are also required, and even paid, to spend a certain
portion of their work time working in their community. They use only recycled
paper, all cars run on unleaded fuel, with newer ones equipped with 3-way
catalytic converters. Energy consumption during manufacture is minimized by
steam heating, and energy efficient lighting is used.

The company has grown from $12,500 in 1976 to a network of almost
400 stores in thirty-four countries and a gross income of $125 million per year.
Anita Roddick, founder of the company, was named England's Businesswomen

of the year in 1988 for her achievements.55 In Canada, the first shop was
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opened in 1980, and since then the number has risen to seventy-two. Sales
have been growing at 40% annually for the last five years, doubling between
1988 and 1989.56 Not bad for a company in an extremely competitive
international industry that thrives on glitzy, elaborate promotional campaigns.

3M provides an example of a far-sighted corporate waste reduction
policy. 3M's "Pollution Prevention Pays" program has meant increased profits
for the company, a more satisfied work force, and a cleaner environment. Cited
by activists as one of the most environmentally conscientious companies
around, 3M has invested millions in pollution control equipment, as well as in
programs designed to recycle everything possible in their production processes
(and they have found that it is possible to recycle virtually everything). 3M's
program is dependent upon the twenty-four hundred ad-hoc employee teams
whose participation and advice have made waste recycling and reduction
possible.57 3M's CEO Allen Jacobsen asserts that environmental benefit is as
important as return on investment for pollution control equipment.

3M launched its "Pollution Prevention Pays" program in 1975, designed
to reduce pollution through source reduction and waste recycling. Employees
were encouraged to propose changes that would facilitate the program, and
ideas soon poured in concerning ways of reformulating products, altering
production processes, redesigning equipment, and recovering waste material.
Since that time, the program is estimated to have saved the company over $1
billion by cutting waste by over half. This has meant the elimination of over 100
thousand tons of air pollution, 275 thousand tons of solid wastes and sludges,
and 1.5 million gallons of wastewater per year.58¢ By selling some of the

recovered wastes, 3M adds nearly six cents per share to the company's profits.
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These results have greatly impressed 3M's neighbor, H.B. Fuller, a $700
million-in-sales-specialty chemical maker, and they have instituted a similar
program.

Other large corporations have begun to realize that environmental
concerns must be made more central to management decisions. These include
Dow Chemical, Monsanto, DuPont, Pacific Gas and Electric, and several large
oil companies.>® These commitments, while not a result of green consumerism
per se, are largely aimed at placating the increasingly environmental orienta;ion
of the public, and its perception of these companies as environmental "bad
guys." Richard Mahoney, Monsanto's Chairman and Chief Executive, seeks to
allay such perceptions by aiming at "zero effect on public perception” of the
risks associated with many types of pollution.8% Certainly, it will take more
substantial changes than reduction in public perception to remove the
reasoning for continued government regulation and environmentalist pressure,
and it would be naive to believe that such pressures are not a factor in Mr.
Mahoney's comments. At the same time, the "sea change" that is occurring in
many corporate boardrooms is laudable and cannot be dismissed outright, as
many people are liable to do.

Pacific Gas & Electric chief Richard Clarke, whose company works with
the Environmental Defense Fund on relationships between conservation and
electricity costs, offers the following advice to corporations wishing to bring
environmental consciousness into their operations:81

1. Make environmental considerations part of any decision from the

beginning, rather than something extra that is thrown into the pot.



80

2. "Develop an internal cadre of environmentalists” who will press
environmental concerns. "They may not get everything they want, but there
certainly are occasions where they prevail."

3. "Have a continuous dialogue with environmental groups."

4. "Put someone on your board to help you factor in environmental
issues."

5. "Do these things because they are the right thing to do, not because
somebody forces you to do them."

While this is music to the ears of many environmentalists, it is obviously
important that the environmentalists involved maintain high standards and stay
‘at arm's length' from the corporate wheeling and dealing which accompanies
such dialogue. The National Wildlife Federation (NWF) offers an example of
one of the so-called "corporate environmental groups" which has perhaps
become too close to the interests it is supposed to be protecting. In 1989 NWF
offered a seat on its board of directors to Dean Buntrock, the head of Waste
Management Inc., which, as well as being a major corporate donor to NWF, is
also the largest processor of toxic chemical waste in the world. That in itself is
not reason to put WMI on an "environmentally untouchable" list, but there are
good reasons for not becoming too friendly, either. Waste Management has
been the subject of numerous bribery and antitrust convictions, as well as
countless environmental violations.62 Such incidents, and there are others,
have the potential to put the credibility of the environmental movement at risk.
This movement and its large national representatives are clearly not immune to

the sort of analysis traditionally reserved for corporations, including
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examinations of sources of funds, boards of directors, and management
practices.83

British Columbia Hydro, a Crown corporation (government-owned) in
British Columbia, has decided to take a more environmentally oriented
approach to the use of hydro power in the generation of electricity. B.C. Hydro
recently announced that, largely in response to concerns of environmentalists, it
has shelved plans for any future "mega-project” developments and instead will
rely on a number of alternatives.64 These alternatives include the "PowerSmart"
program, which will provide subsidies and incentives designed to encourage
customers to use energy efficient products and conserve energy, and the
"Resource Smart" program, which involves improvements to B.C. Hydro's
existing generation and transmission facilities. As well, B.C. Hydro will support
private initiatives such as small scale hydro facilities that can then sell power to
the grid if a surplus is generated. As well, they will attempt to increase the
number of industries making use of cogeneration and self-generation abilities.
These policies are expected to save B.C. Hydro money, help it become more
efficient, and allow it to be more flexible in responding to future electricity
demands.55

Integrated pest management (IPM) offers green consumers hope at the
produce market and at home. IPM is the practice of controlling insects, fungi,
and other organisms that damage or displace desired plants through the use of
natural, non-toxic means wherever possible. Employing the use of predators,
sprays using natural ingredients (there are many citrus-based sprays),
releasing sterile breeding stock for pest insects, increasing the amount of

manual labor involved, and other practices can all be used instead of synthetic
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chemicals. Appleseed Lawn Care of Ottawa, Ontario is one example of an IPM
business that is increasing its customer base as urbanites become increasingly
wary about the health and environmental-effects of "traditional" lawn care
products.66

Integrated Pest Management is used extensively in organic farming,
which has become successful to the point where demand for organic produce
cannot be met by producers. Not only do IPM practices keep pesticides out of
groundwater, for example, they also save farmers money. Organic farmers
have long known this, and their position was officially endorsed in September of
1989 when the U.S. National Academy of Sciences concluded that carefully
managed farms producing a variety of products with little or no chemical use are
as productive as, and often more profitable than, those using synthetic fertilizers
and pesticides.87 More and more, grocery stores are testing their produce for
pesticide residues and labelling them as having been analyzed in some
manner. However, organic farmers are concerned that this type of testing will
confuse customers, as the criteria for produce to be certified "organic” involves
more than residue testing; certified organic farming requires that no synthetic
chemicals be used in any stage of the growing of the produce.

Supermarket chains and some department stores have jumped on
green consumer opportunities with a vengeance. By adopting "green lines" of
products, they have served an important role as launching points for a number
of suppliers. One of the first chains to take this route was the Loblaw
International stores in Canada, which now offer a wide variety of products under
the President's Choice Green Line. Within a month of introducing the products,

and accompanied by a major promotional campaign, Loblaw moved $5 million
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worth of Green Line products in Ontario alone.®8 As well, Loblaws has
increased market share by 2% since introduction, and shares of the company
have gone up from $9.50 to $17.00. Though not all of this is attributable to the
'green line,' it has, to say the least, had an effect.6®

Other chains which have taken on some form of environmental product
line include Wal-Mart, which has taken out full-page ads in major newspapers
challenging other "manufacturing partners" to join them in improving products
and helping to prevent environmental problems. K-Mart, Safeway
("Environmental Options"), Shopko, Kash 'n Karry, Big Bear, Fred Meyer ("Earth
Friendly Products”), Albertson's and a number of other supermarket chains
have also introduced programs and lines of products designed to educate
customers and project an environmental image.”?

Two strategies seem to be available for these chains. They can either
take a short-term approach, as Loblaw's initially did, with products that are high
profile but demand little sacrifice by consumers (organochlorine-free coffee
filters and disposable diapers, dolphin-free tuna, or products with packaging of
varying recycled fibre content), or they can take a more integrated approach, as
Tesco, a super store chain in the U.K. has done.”! Tesco investigates every
supplier and their products and demands accountability from ‘cradle to grave,’
giving preference to suppliers who, for example, deliver goods in reuseable
shipping cases. All of Tesco's trucks use unleaded fuel, they have recycling
depots at their stores, and they use low energy lighting. They have chosen this
approach even though it means that they "pay now and profit later."

Internal inconsistencies can exist in the green business world, and

Proctor and Gamble is a case in point.”2 Proctor and Gamble's contribution to
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the municipal waste stream is estimated at 1% of the total for the U.S. In an
attempt to address this situation P&G now markets its "Downy" fabric softener in
a concentrated form which customers can dilute at home, saving on packaging
for the product. As well, P&G is moving into the plastics recycling area, and now
offers "Spic and Span" bottles made from 100% recycled PET plastic. Running
against these efforts is P&G's position as the leader of the disposable diaper
market. The company is actively searching for ways to stop a trend toward use
of reuseable cloth diapers, mainly through pilot programs exploring the
feasibility of recycling and composting disposable diapers. P&G readily admits
that current diapers are at best 80% biodegradable.’3

Polystyrene egg cartons illustrate what can happen to a product faced
with consumer criticism. In Canada, Cascade Dominion, which produces half of
Canada's egg cartons and controls most of the Ontario market, has stopped
producing foam containers at its Ontario plant in response to a large number of
customer and retailer complaints.”4 In addition, Bonnee-best, Canada's largest
egg-grading company, has joined Cascade Dominion in switching to pulp
containers.”s In the United States, manufacturers of polystyrene cartons lost
25% of their market share in 1989. "In the Pacific Northwest, there are no
polystyrene egg cartons left," states Jerry Powell, editor of Resource Recycling
in Portland, Oregon.”® Pulp containers have the added advantage of frequently
being made from recycled fiber.

McDonald's, long a favoured punching bag for environmentalists, is
becoming very involved in recycling efforts as a way of cleaning up its image
and addressing the solid waste problems inherent in its operations. Through its

McRecycle USA program, McDonald's is committing $100 million in 1990 to the
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purchase of recycled materials in all aspects of its operations, a figure that is
expected to rise to $150 to $200 million as the program progresses.’’
Everything from napkins to the surface of the children's play areas will be made
from recycled materials. In effect, McDonald's has created the largest new U.S.
market for recycled materials and has become a powerful purveyor of recycling
information through the use of its tray liners, which are seen by an estimated 18
million customers every day.”8

McDonald's has also taken a very important step by announcing that it
will begin using unbleached kraft bags (brown grocery style) rather than the
bleached kraft white bags now in use.”® Not only will the bags be unbleached,
they will also have 50% recycled content in the first quarter of next year, and
100% content in the second quarter. Fast food restaurants, bakeries and
delicatessens comprise the largest segment of the bleached kraft bag users,
accounting for approximately 55% of the bleached kraft bag and sack paper
total tonnage (255 thousand tons). If the move by McDonald's begins a trend
among these other users of bleached bags, it will greatly help in reducing
organochlorine pollution. The move by McDonald's comes as a result of on-
going discussions with the Environmental Defense Fund aimed at reducing
packaging waste, promoting recycling, and promoting technologies that are less
harmful to the environment.

There are thousands of other examples that could be cited as evidence
that businesses large and small are taking a very serious look at their
operations through a "green filter." Polystyrene "peanuts" used in shipping
seem headed for the "endangered products” list, home milk delivery companies,

which use reuseable glass bottles, are coming back, and the number of stores
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and mail order enterprises specializing in environmentally oriented products,
such as Seventh Generation in Vermont and Co-op America in Washington
D.C., is on the rise. Even Encyclopedia Brittanica, in television ads, is focusing
on the wealth of environmental knowledge to be found in its books.

Manufacturers and retailers are becoming much more sophisticated in
terms of what they will market as an environmental product. They realize that
green consumerism is a phenomenon which will be around for a while, and
long-term profits and consumer confidence may be more desirable than the risk
associated with the fast buck and environmentally-marginal products. In terms
of paper products, there is a number of variations emerging based on a green
theme. The next chapter looks at these products in particular.

4. The Auditors - A new type of environmental consultant is appearing as
businesses increasingly ask the question "What can we do to become more
environmental?" Consultants, particularly in Europe but in growing numbers in
North America, termed auditors for the approach they use, are being hired for
the express purpose of answering the above question. Some of their efforts are
extensions of existing environmental consulting firms which have traditionally
offered services related to pollution law compliance, hazardous waste clean-up,
and pollution control technologies. The new breed of consultants are
conducting audits of the operations of a company as a whole and providing
advice to manufacturers and other types of businesses at every stage of their
operations, from design to distribution.8% Auditing not only provides a company
with an in-depth review of company processes and progress being made
toward long-term goals, but also provides management with an increased

awareness of its workers and processes.8!
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Audits may focus on single issue such as energy efficiency, or they may
cover the operations of the company. Within this range, there are a number of
types of audits and strategies possible, including:82

1. the compliance audit - evaluating levels of performance/activity
against legal and standards;

2. the ethical audit - evaluating levels of performance/activity against
organizationally determined standards and codes of conduct.

3. emerging issues audit - monitoring of new matters (e.g. green
consumerism, Clean Air Act) as they emerge in the government or public eye,
and determining how they will affect the company and how it should respond.

4. the environmental budget - promoting distribution of activities and
resources to certain areas of the company and to the company as a whole on
an environmental basis. A reward structure for employees is sometimes tied to
environmental performance.

5. environmental asset evaluation - establishing a record of all
environmental "assets" (e.g. wetlands) in the company's possession. These
monitored for enhancemenf or degradation.

6. corporate social and environmental reporting - facilitating the
inclusion of a social report in the annual report. This can includes an evaluation
of non-market phenomena, as well as responsibilities such as health and safety
measures as part of the overall quality of life for all employees.

7. technical audits - ensuring that supplies, processes and products are
evaluated. The supplies section looks at materials a company uses to produce
its goods or services. Everything from how offices are heated to what type of

paper used can be considered, and potentially extended to supplier's practices.
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The processes section examines activities such as energy usage, construction
and design of new premises, staff education (discussion sessions can greatly
add value to employee contributions), disaster response plans for both the
environment and the company's employees, and much more. The third section,
products, is the more obvious, and looks at what a company produces, not just
in terms of wanted products, such as goods, but also in terms of unwanted by-
products such as pollution.

8. management audits - this provides a look at the company's overall
performance, and makes use of the other types of audits described above.
Aspects such as investment practices, company response to specific issues of
concern to the public, and employee commitment to and understanding of
company environmental policies are considered. The designation of a high
level employee responsible for monitoring environmental affairs may result from
this type of audit.

A rolling series of specific audits can become a comprehensive audit
over time, providing the best look at a company's overall effect on the
environment. Once an audit is completed, auditors recommend that a final
report be produced consisting of two parts.83 The first part should be a formal
statement concerning the company's current compliance status in terms of
agreed-upon audit standards. An inventory of existing in-house programs
addressing audit goals is also included. This portion of the audit should be
made available for public scrutiny, as a way of addressing public pressure
aimed at increasing access to corporate performance.84 The second part of the

audit's report constitutes a program for future action, which may be kept private
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(optional) while the opportunities to create business and fulfill the audit's goals
are realized.

In some environmental consultancies, a unique blend of profit and non
profit activities can be found. In these two-part groups, a volunteer non-profit
watch-dog group does research to help citizens with environmental concerns,
while a consulting business provides funding for the non-profit arm and makes
use of its research. One such example is that of Linda Lynch, who founded
Environment Watch after an unsuccessful bid for public office in Toronto.85
While campaigning, she heard concerns that environmental groups should be
self-supporting and not use taxpayer dollars. Her consulting business was the
result, and her work has since included advising a major drugstore chain that
wants to become "green" and a Toronto company that handles waste from
construction and demolition sites. She estimates that $25 million ($Cdn) worth
of consulting opportunities will be created in 1990 by the national food, drug
and retail chains alone.8¢

Other examples of such consultancies exist in the U.K., two of which are
the results of efforts by environmentalists turned consultants. Julia Hailes and
John Elkington, two of the authors of The Green Consumer Guide, have formed
a consultancy known as SustainAbility, which aims to make companies
uncomfortable if they have not had an audit.’” A major worry of Elkington is
that there are not enough accredited auditors, and that as environmental
pressures increase and more businesses come to them for advice, they will
have to turn more people away. The rise of consultant businesses that may
have lower standards than firms such as SustainAbility is a problem which will

have to be addressed in the future, possibly through the establishment of
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guidelines for auditing procedures and goals. The International Chamber of
Commerce is now publishing its guidelines as to what an audit should
comprise.88

Bryn Jones, a past chairman of Greenpeace U.K., echoes Elkington's
sentiments and criticizes consultants who direct their clients to become "green"
simply because it will result in market payback. Jones considers himself an
environmentalist first, and a consultant second. He has set up Landbank as a
charitable trust, with Landbank Consultancy as a separate arm, operating under

the following premise:

Environmentalists have got to roll their sleeves up and get stuck into
working with industry. There's no point standing on the sidelines shrieking
abuse. The first thing | insist upon is that the company agrees to an
environmental policy statement which | write for them and which is very
tough. We then prepare a strategy plan which looks at the major
environmental problems, including global warming, deforestation... and
ask in what way [the client] contributes to any of these.8°

Why do companies submit themselves to this? There are many
advantages. Inthe U.K,, it is a definite advantage to be "listed" by the auditors,
as that shows that the company is making a commitment to cleaning up its
businesses. Environmentally conscious investors are therefore more likely to
consider them. Reducing the potential liability for pollution problems identified
during audits, saving money through waste minimization and reuse, and the
creation of new business are all important reasons to allow audits.®® Credibility
with the public and trust by local communities in which businesses operate is of
increasing importance. Also, the "domino effect" that can occur once large firms
begin to impose" their standards upon their suppliers provides an incentive to
businesses of all sizes to critique their operations in an environmental context.

The dynamic nature of environmental regulation requires not only constant
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monitoring of a company's operations, but also monitoring of the relevant
regulations themselves. Staying in front of regulatory efforts is increasingly
important, and a proactive stance is essential. The greatest advantage of
businesses cleaning up their acts, however, is not commercial in nature.
According to Bryn Jones, "The advantage is that we shall survive."®1

5. Government - The most obvious way for governments to have an
effect on markets for environmental products is through legislation. Legislation
can create markets for technologies and products, and can help in stabilizing
and even lowering prices through the stabilizing effect of legal prescription or
proscription.®2 Orienting procurement policies to allow for purchasing of
environmental products such as recycled paper is one example of how
governments can provide markets, and several governments have chosen to
help recycling efforts at all levels.93 The federal government in the U.S.,
through it's purchasing power, is creating markets for lumber made from
recycled plastic milk jugs, re-refined oil, recycled tires, cement made from fly
ash from municipal incinerators, and other products. The National Institute of
Governmental Purchasing estimates that government purchasing power
represents 20 to 21% of the GNP, with the federal government alone
representing 7 to 8%.94

Several State initiatives are in place or in the works. For example, Neil
Goldschmidt, former Governor of the State of Oregon, issued Executive Order
EO-90-09 in April of 1990, calling for:

the use of paper and paper products that have not been bleached with
chlorine whenever possible, to encourage the use of technologies that do
not result in the discharge of dioxins into the environment.95
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Of course, much depends on compliance by state agencies. Monitoring
purchasing activities of the Department of General Services is necessary to
ensure that the policies are being carried out. Oregon has long had a law
requiring the use of recycled paper (with considerations for cost), but this law,
the 1975 Oregon Recycled Paper Act, has been unenforced despite efforts to
see it more fully carried out.%

The federal government of Canada has put it's purchasing power behind
the Canadian Environmental Choice labelling program (see Chapter V). It has
directed Supply and Services Canada wherever possible to purchase products
"certified" under the Environmental Choice Program, which includes a wide
variety of recycled, biodegradable and chemical-free products. The Program
may soon include categories for unbleached and low chlorine-bleached paper
products as well.%7

In the U.K., the government is taking an active role as advisor to
businesses that wish to make themselves more environmentally conscious.
Through its Business and Environment Unit of the Department of Trade and
Industry, the government offers information and expertise, particularly for small
businesses, on issues such as pollution control, clean technology, waste
minimization, environmentally benign products and environmental services.%8
Locally, the Oregon Department of Environmental Quality provides information
about waste minimization, and municipal governments provide information to
facilitate recycling programs.

Of course, the attitudes governments project through policies and
support of issues are often directly proportional to public perception and

acceptance of such issues. In terms of green products, Pat Carson at Loblaws
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offered a number of insights into the success of green products, as well as
thoughts on why such products may be more successful in Canada than in the
U.S. He feels that the role of government is crucial in supporting this kind of
effort, noting that in Canada all of the politicians are "green," whereas in the
U.S. the government is preoccupied with other matters. He feels that the
government's priorities may not be the same as the public's.®

8. The Environmentalists - Perhaps the biggest challenge of green
consumerism lies within the environmental movement. Profit is a dirty word for
some environmentalists, and the idea of working with industry and/or business
smacks of "selling out" and raises fears of cooption. Fears exist that big
companies with large amounts of money and media access may embrace the
environmental cause and present themselves as the new leaders. Jeremy
Rifkin, noted environmental writer and thinker, states that "The green movement
[is in danger of being] steamrollered by corporate America."1%0 Barry
Commoner argues that using the environment as a sales pitch is nothing short
of "deceptive exploitation."101

However, the green consumerism phenomenon is here to stay, and
environmental and other socially oriented groups must evaluate their positions
and determine how they will approach this problem/opportunity. One approach
is that of Landbank and SustainAbility mentioned above. In such companies,
the environmentalists are actively defining the debate and setting the standards
upon which companies that wish to be considered "green" must operate.

There will certainly be continued opportunity for environmental and
consumer groups to act in the traditional role as watchdogs, keeping "corporate

America" in line and ensuring that green marketing becomes more than simply
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a sales pitch with deceptive potential. Industry is much more willing to work with
environmentalists than it has been in the past, and environmentalists may have
to swallow some of their pride and work more cooperatively. Pat Carson
counsels that the best way to deal with big corporations is to love them to death,
and to remember that "business people are not stupid, just ignorant."102

Dialogue will have to be accomplished in a mutually respectful way, with
environmentalists remaining 'at arm's length' and able to pull back if they feel
they are indeed being steamrolled. Keeping distance will also allow credibility
to be maintained, including the respect environmentalists have won from a
public that views environmental groups as acting in the their interest. That
seems to be the beauty of the approaches taken by the auditors mentioned
above, and of efforts such as those that produced the Valdez Principles.

Remaining at arm's length may preclude active endorsement of products
by environmental groups, a situation which in one case led to the resignation of
the head of an environmental group in Toronto, Pollution Probe. Probe's Colin
Isaacs got together with David Nichol, President of Loblaws, and publicly
endorsed the Green Line of products. This was not taken well by the others at
Pollution Probe, who felt that he had crossed a perceived line and become too
close to business.193 Mr. Isaacs subsequently resigned, and now has a
environmental consulting business.

Andre Carothers, editor of Greenpeace Magazine, would like to see the
contradictions surrounding green consumerism bloom, so that "the benefits of
this or that shade of green become an acrimonious, high-profile public debate.
Then perhaps the danger posed by this country's profligate consumption

patterns will get the airing it deserves."'%4 Carothers also expresses the fear
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heard among environmentalists that the opportunity to buy green products may
satisfy the public's urge to take other actions, thus lessening their enthusiasm
for more substantive changes that do not come as easily. Such fears
notwithstanding, | do not see green consumerism putting environmentalists out
of a job. There is going to be plenty to do.

It is hard to find sectors of the economy that have not been affected by
the "green" phenomenon. Wall Street and the Dow Jones have certainly felt the
effect of socially responsible investing, another method of incorporating social
values into economic decision making (analogous to green consumerism but
on a grander scale). This type of investing has been tremendously successful
over the last few years. For example, in 1988 socially responsible mutual funds
were two of the top five performing funds in the U.S., and the number one fund
in the natural resources sector.'95 There is now $500 billion on deposit in
socially and ethically screened investment funds in the U.S.106 Many of these
funds employ environmental "screens" designed to exclude companies that
have dubious environmental records.

Socially responsible banks, often in the form of community development
credit unions, are also enjoying increasing popularity.'7 Such institutions are
often designed to provide capital to groups that normally have a hard time
getting loans for such projects as low-income housing. Larger banks are also
becoming involved in this area: a branch of the First Interstate Bank in Portland,
Oregon recently hired a loans officer who will deal exclusively with low-income
clients. Canada Trust has launched a campaign which includes the
establishment of the Friends of the Environment Foundation, the aim of which

will be to promote community environmental initiatives.1%®  Other sectors of the
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economy getting involved include communications networks, many of which air
environmental programming on a regular basis.'%® The entertainment
business, especially popular musicians and well-known screen personalities,
have become involved in all sorts of causes and events.'19 Even a well-known
beer company is giving up the tried and true "sun, sand, sex" formula in favor of
a more ecologically minded advertising message.''"

It all sounds great ... perhaps too great. While the vast majority of the
writings concerning green consumerism are upbeat in nature (pardon the pun),
the phenomenon is not without its critics. Its most egregious aspect is obvious
from the name of the phenomenon: consumerism. While many marketing
strategies educate consumers about environmental problems and what they
can do about them, few of them are telling us to consume less, which is
essential for the alleviation solid waste problems, excessive natural resource
depletion, and environmental degradation in general. The market system does
not promote such sentiments since markets operate by stressing growth rather
than conservation.

The belief that the marketplace is a suitable arena for addressing
environmental problems is anathema to many environmentalists and others
concerned with social equality. Markets derive their efficiency from the principle
of competition, moderated by Adam Smith's invisible hand, and this runs
directly against assertions that cooperative efforts are needed to deal with the
complex ecological dysfunctions we have brought about. And, while
consumers say that they are willing to pay more for products, this applies largely
