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[ LETTER FROM THE EDITORS ]

Opening a Window
on Industry

A

round the world, parents strive to instill honesty in their
children. In most societies holding back information is
as bad as telling a lie, and that is not a new concept. In
the 1st century B.C.E, Roman poet Virgil wrote: “Evil is
nourished and grows by concealment.” Today, we expect
honesty from our families and from businesses. As we show readers in
the pages ahead, it takes a lot of work to make a business transparent
and keep it that way.
The sponsor of this publication, SC Johnson, has transparency at
the heart of its business, and that’s not just because it makes a great
glass cleaner. This company, founded in 1886, grew from a small flooring company to an international powerhouse of consumer products. As
Fisk Johnson, chairman and CEO at SC Johnson, tells us here, “I come
from a family where we just do things because it’s the right thing to
do.” He made time to talk with Elie Dolgin about building trust in the
company and with customers around the world, such as making sure
they know what’s in a product, including potential fragrance allergens
(page 4).
Not every company does that, and today’s manufacturers, across
a range of industries, face a serious crisis of consumer confidence. As
Kelly M. Semrau, senior vice president, global corporate affairs, communication and sustainability at SC Johnson, tells us, “A 2017 Edelman
Trust Barometer study revealed the largest-ever drop in trust for institutions, including government, business, media and non-government
organizations.” She adds, “Trust in business fell to 52% in 18 countries,
and CEO credibility also fell globally.”
In the face of that decline in credibility, companies have only one
reasonable option: Open the window on what you do. In short, become
more transparent.
As we show here, some companies already focus on being more
transparent, as well as ensuring sustainability for their products and
production facilities. For example, Charles Choi talks with leaders at
the Mars food company and the Pfizer pharmaceutical company about
how they use renewable energy sources and revise production methods
to be more environmentally friendly (page 16). Also, Sharon Guynup
takes readers on a tour of Subaru of Indiana Automotive, which is a
zero–landfill waste assembly plant (page 22).
The work by SC Johnson and other companies promises to change
the relationship between creators and consumers — helping us work
together to build the trust that we all desire.
Mike May & Cliff Ransom
Editors
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The DEEPEST FAMILY TRUST
Relationships inside and outside companies determine profits on all levels BY ELIE DOLGIN

COURTESY OF SC JOHNSON

T

he news came as a shock to workers at essential for any business to thrive. “It’s really about
the warehouse in Frimley. In 2011, SC creating this human-centric culture,” Zak says. “It’s
Johnson announced plans to outsource understanding the ennobling value of work.”
its UK warehouse operations. About a
In his latest book, Trust Factor: The Science of
dozen employees were let go. Although Creating High-Performance Companies, Zak exthey received generous severance packages and ca- plains that employees of high-trust organizations
reer training, they were still out of work.
are more productive; they stay with employers lonWithin a month, “all hell broke loose,” recalls Fisk ger; and they have greater job satisfaction. Moreover,
Johnson, chairman and CEO of SC Johnson and the Zak’s research shows that companies with cultures
fifth generation of his family to lead the 131-year-old focused on trust and engagement generate more
company. The new vendor couldn’t handle the logis- profits over time. They also tend to pay their employtics or support customer service. Products — includ- ees more and build stronger links with their coming Brillo pads, Glade air freshmunities. Zak calls this the “triple
ener and Pledge furniture polish
bottom line.”
“It’s really about
— weren’t getting on supermarket
“There’s no altruism here,” Zak
shelves. “It was an absolute disascreating this human- notes. If it works the right way,
ter,” Johnson says.
it should be good for everyone,
centric culture. It’s
The company needed help.
he says.
understanding the
Executives went back to the emAccording to Johnson his famployees that had been laid off
ily has lived by this principle since
ennobling value of
and asked them to assist with
his great-great-grandfather, Samwork.” –PAUL ZAK
the transition. Every single one
uel Curtis Johnson, founded the
agreed. Johnson was so touched,
company. “I come from a family
he flew over from the SC Johnson
where we just do things because
headquarters in Racine, Wisconit’s the right thing to do,” Johnson
sin, to thank them personally. He
says (See ‘Protecting People and
remembers those conversations
Principles.’).
like it was yesterday.
Case in point: In 1975, John“They basically said, ‘I so apson’s father, Sam, decided to elimpreciate everything this company
inate chlorofluorocarbons from
has done for me over the years
the company’s aerosol products a
that I’m happy to come back and
full three years before regulations
do my part,’” he recalls. “I was just
required it to do so. It was one of
blown away by that.” To Johnson
the first major acts made in the
that showed the amazing goodwill of SC Johnson interest of environmental responsibility at SC Johnpeople and meant the company must be doing some- son. It’s a commitment that Johnson has continued
thing right, too. “When those things happen,” he to this day through the company’s Greenlist program,
says, “it helps me learn for the next time we have to which is an effort to eliminate chemical ingredients
go through one of those difficult decisions.”
or packaging materials deemed harmful to the environment or human health (See ‘Greenlist Process.’).
CREATING COMMITMENT
For SC Johnson’s 13,000 employees in more
Positive and open attitudes — from employees and than 70 countries, initiatives like Greenlist provide
their CEO — are clear signs of what Paul Zak, di- a clear purpose that permeates the organization.
rector of the Center for Neuroeconomics Studies at Those kinds of initiatives, Johnson says, “give people
Claremont Graduate University in California, calls a sense of pride and commitment to the company’s
a “high-trust organization,” something he argues is mission.”

4 SCIENTIFIC AMERICAN CUSTOM MEDIA

SciAm0817_SCJohnson.indd 4

6/19/17 4:19 PM

[ Q+A ]

Protecting
People and
Principles
Fisk Johnson always had a passion
for science, even before entering
the family business. He received
five degrees including a B.A. in
chemistry and physics, a Master
of engineering, an M.S. in physics,
an MBA and a Ph.D. in physics,
from Cornell University before
joining the company in 1987.
Today, as chairman and CEO,
one of his top goals is to push
the entire consumer packaged
goods industry for more transparency and disclosure. Talking with
Elie Dolgin (E.D.), Johnson (F.J.)
explains his approach to ingredient selection and how running a
family-owned company lets him
put people before profits.
E.D.: Through ongoing efforts to be
transparent, SC Johnson has been
fiercely honest about what it puts
inside its products, more so than
any of its competitors. Why do you
choose to diverge from industry
standards to such a degree?
F.J.: People should have the opportunity to know what they’re buying.
Most people won’t look into every
detail or every ingredient, but I
think they appreciate that we put
all the information out there for
the world to scrutinize. Also, for
decades we’ve put a lot of effort into
choosing safe and environmentally
sound ingredients for our products.
We want people to understand the
care we put into those decisions.
Fisk Johnson,
SC Johnson
chairman and CEO.

E.D.: How does SC Johnson
determine whether materials are
safe or best for the environment?
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F.J.: We have a selection and
rating process called Greenlist
that we run all our ingredients
through. It began in 2001, and
soon we will publish the scientific
criteria behind that program.
It’s basically a step-wise, riskassessment process that evaluates ingredients for impacts on
human health and the environment. If at any step, an ingredient doesn’t pass our standards,
which are much higher than most
accepted safety thresholds, it is
automatically eliminated from
consideration.

E.D.: Under your watch, the
company removed a chlorinecontaining ingredient from its
best-selling Saran Wrap at a great
cost to margin and market share.
Any regrets?
F.J.: No regrets. If chlorinated
plastic materials are incinerated
in the waste stream, they emit dioxins, which are a known human
carcinogen. There is no known
safe dose or threshold below which
dioxins won’t cause cancer. While
many of our competitors have not
made the switch, I sleep better
knowing we made that change.

E.D.: Looking at the industry, do
you see any problem areas?
F.J.: There are companies making
claims that range from outlandish and false, such as implying
products are “chemical-free” or
have impossible attributes, to
things that are not untrue but are
very misleading. These misleading claims are sometimes the
most insidious. How can you trust
a company like that?
E.D.: How can you compete with
companies that make confusing or
misleading claims?

GREENLIST PROCESS
In 2001, SC Johnson developed Greenlist, a tool to evaluate ingredients based on environmental and human
impact. The company uses a four-step process to assess ingredients, which get a 'pass' or 'fail' based
on established criteria. Although the company does the evaluation, third party assessment of supplierprovided data, along with scientific literature and test data, ensures a scientifically robust evaluation of
ingredients against the criteria. A pass moves an ingredient to the next step. A fail triggers a risk analysis
that considers how consumers use and interact with products. This determines an 'allowable' level of the
ingredient permitted for use, based on the company's highly conservative standard. If a material exceeds
the allowable safety threshold, it will be eliminated from products through reformulation. A similar process
is used to assess packaging materials, with appropriate relevant criteria.
STEP 1

STEP 2

STEP 3

STEP 4

CHRONIC
HUMAN HEALTH

PERSISTENT,
BIOACCUMULATIVE
& TOXIC

HUMAN &
ENVIRONMENTAL
EFFECTS

OTHER HUMAN
EFFECTS

PASS

PASS

PASS

PASS

Assess whether
the chemical is
carcinogenic,
has reproductive,
mutagenic effects
or is an endocrine
disrupter

Assess whether
the chemical
persists in the environment, accumulates in organisms
and determine its
toxicity

Assess whether
the chemical is toxic
to humans, aquatic
life, biodegradble,
irritating/ corrosive
or volatile

Assess whether
the chemical
causes an allergic
reaction

FAIL

FAIL

FAIL

FAIL

A FAIL TRIGGERS A RISK ANALYSIS THAT DETERMINES AN ALLOWABLE LEVEL OF THE INGREDIENT
PERMITTED FOR USE OR LEADS TO ELIMINATION THROUGH REFORMULATION
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F.J.: It is a hard fight to fight. We
have high marketing standards to
make sure we’re not misleading
customers, and I hope that customers recognize that SC Johnson
has tried to be honest and transparent all along. But sometimes
you simply have to accept you are
at a competitive disadvantage.
Hopefully, doing the right thing
will help you in the long run.

COURTESY OF SC JOHNSON

E.D.: Would using more natural
ingredients help combat this sort of
mixed messaging?
F.J.: It’s important to remember
that natural doesn’t necessarily mean better. Nature creates
some of the most environmentally
persistent chemicals like methyl
chloride, found in seaweeds,
sponges and evergreen trees;
potent toxicants like botulinum
toxin or ricin; and potent carcinogens like acetaldehyde and
benzofuran, which are examples of
naturally occurring chemicals that
are found in coffee. So, the key in
determining whether a particular
ingredient is safe, is not whether it
is natural or synthetic, but looking
more deeply at the underlying
science. We’ll always use the best
ingredients for our customers.
E.D.: What’s the most important
factor in that choice?
F.J.: Any ingredient can be a hazard if used at a very high dosage
— even water can be toxic. What
matters is the amount that our
customers can use safely and how
to manage that exposure. For every
chemical that might cause concern, we determine a maximum
exposure threshold and significant
safety margins. The one exception is things that might be skin
or eye irritants, but are still safe
environmentally and free from any
chronic health effects. These might
be chemicals that are needed for a
product to work effectively, but if

used properly, for example, while
wearing gloves, are absolutely safe
to use. In these cases, we are clear
with instructions and warnings.
E.D.: Do you take the same approach to evaluating fragrances?
F.J.: Yes. There are close to 3,000
different chemicals used in fragrances. We have painstakingly
examined each one and decided to
eliminate about 1,500. We either
didn’t like the toxicity profile or
there wasn’t enough data to prove
to us they were safe. Last year,
we launched the first air fresh-

from just eliminating the 'bad' to
consciously focusing on switching
to the 'better'.
E.D.: Was it difficult to implement?
F.J.: It was not a small task. There
were tens of thousands of raw
materials and components, and
countless ways to classify and rate
them, so we had to figure out how
to simplify and systemize the approach. The biggest challenge by
far was one of internal resistance.
People were concerned it would
increase costs or reduce efficacy
of our products and put us at a

In 1975, Sam
Johnson
eliminated
CFCs from the
company’s
aerosol products
years before
regulations
required it.

ener with full disclosure of every
fragrance ingredient. This year we
will be the first to disclose all ingredients in an air freshener with
all-natural fragrances. No other
company has taken these steps.
E.D.: At SC Johnson, you use the
Greenlist process to eliminate
chemical ingredients or packaging materials deemed harmful
to the environment or human
health. Why did you implement
this process?
F.J.: The idea was to go from
being reactive — getting out
of ingredients as information
emerged that they might not be
good to use — to being proactive
and improving our products on a
continual, systematic basis. The
Greenlist process helped us turn

competitive disadvantage. That
certainly ended up being the case
in certain instances, like when we
eliminated some of the insecticides in our bug killers. But, because it was so important to make
those changes, we accepted those
costs or changes in efficacy.
E.D.: What do you want your
legacy to be?
F.J.: If SC Johnson continues to
grow, be strong, and contribute
positively to the world by making
quality products that our customers love — if it can remain a great
place to work and a leader on
environmental and social issues —
I have protected and upheld the
principles that are the company’s
foundation. Then I will feel like I
have done my job.
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ATTACKING the ITCH

Reducing the risk of skin allergens triggered by fragrance molecules BY MIKE MAY

M

ichael Pappas, a well-known creative everybody — is susceptible to this kind of allergy,”
perfumer, once needed to make a Basketter explains. “Everybody can be sensitized to
holiday scent. “I went into our attic, poison ivy, and the same is true for a number of other
pulled out some holiday things, and I reasonably common skin allergens.” Despite that,
got emotional with all the memories,” only some people suffer from allergic reactions. Part
he recalls. Realizing that a Christmas tree is the cen- of this — maybe a lot of it — depends on the degree
terpiece of the holidays for many people, one of the of exposure. More exposure increases the likelihood
first scents that came to mind was Frasier fir pine, of becoming sensitized to a particular allergen. As
something that sparks holiday feelings for many Basketter explains, “The more exposure you have, the
people and evokes emotions and memories.
more likely you are to become sensitized.” In other
“Fragrances trigger a memory of an experience words, it’s like a dose-response curve: More exposure,
in your brain and evoke an emotion in your heart,” or dose, increases the odds of a reaction, or response.
Pappas explains. But creating a pine scent is not as
There is much variability in responses to different
easy as you might think, and it creallergens between people. “Some
ates challenges. A perfect pine
people are just very resistant to
"Fragrances trigger
aroma might include many sepaan allergen and some people are
a memory of an
rate ingredients, some with the posensitive,” Basketter points out.
experience in your
tential to cause a dermal allergy.
Additionally, someone might be
For companies to responsibly
super-sensitive to one allergen
brain and evoke
use scents, they need to test each one
and resistant to others.
an emotion in your
rigorously. But, they first need to unMany people believe you can
heart." –MICHAEL PAPPAS outgrow an allergy. You can’t. If
derstand how skin allergies work.
you become sensitized to an allerWHAT’S AN ALLERGEN?
gen and are then not exposed to it
Allergies are widespread and
for decades, your sensitivity could
commonly misunderstood. David
fade slowly over time. “The probBasketter, a toxicologist, explains
lem is that, because you are allerthere are multiple kinds of allergies.
gic, one or two exposures boosts
Basketter worked for nearly three
you back up, kind of like a vacdecades at Unilever’s UK-based
cination booster, and you’re back
safety and environmental assurwhere you started,” Basketter says.
ance center and has since been an
So, if you were susceptible to a
independent toxicologist for more than 10 years. Here, rash from poison ivy as a child, but haven’t had it in
he helps us focus on dermal allergies to fragrances.
years, don’t roll in a field of it — at least, don’t do it
What is a skin allergy? It is “an immune mecha- twice. You’ll probably regret it!
nism,” Basketter says, so it takes some time — and
enough exposure — to develop. The immune system WHAT ARE YOUR ODDS?
must learn to react to the allergen, which is a process If someone tested a random group of people, only
called induction (See ‘Anatomy of an Allergy.’). After 20% would react to some kind of skin allergen, acthe immune system is primed to an allergen, suffi- cording to Basketter. To see if someone has been sencient further exposure triggers an allergic reaction. sitized to an allergen, or a group of them, clinicians
This second process is called elicitation. In a dermal use a diagnostic patch test, which exposes a person
allergy to a fragrance, elicitation creates a rash or to 30–40 substances that most frequently cause skin
red bumps on the skin.
allergies. A patient wears the patch for 48 hours, and
It might appear that some people get allergies a skin reaction to a particular allergen can indicate
and some don’t, but that’s not really the case. Take sensitization. “Then, little red blobs will pop up on
poison ivy, for example. “Everybody — and I mean skin and persist for a week or two,” Basketter explains.
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ANATOMY OF AN ALLERGY

1

Contact

2

Induction

3

Elicitation

ROAD TO REACTION

A three-step process causes the development of an allergy. The first contact with the allergen (step 1) does
not cause an immediate skin response. If that contact is high enough it triggers induction (step 2), which
turns on the immune system to recognize the allergen in the future. Then, any subsequent contact with the
allergen, above specific levels, triggers elicitation (step 3), which leads to a skin reaction.

Odds of an Allergen Reaction

EVENTUAL OVERLOAD

An allergen affects some people more severely than others.
So, some people are more susceptible when exposed,
making a reaction more likely (upper line).
But it takes a greater degree of allergen
exposure for some people than
others (lower line).

Exposure to the Allergen

INFREQUENT
FRAGRANCE REACTION

Within a crowd of 100 people,
only 1 would react to contact
with any kind of fragrance
allergen. Manufacturers want
to expose people to as little
potential fragrance allergen
as possible.
10 SCIENTIFIC AMERICAN CUSTOM MEDIA
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Fragrance sensitivities arise far less frequently. — it’s all chemistry (See ‘Chemistry is Everywhere,’
“You would probably find that about 1 to 2% of the page 12.). When it comes to fragrances, some compeople in a random group will react to one or another panies suggest that natural oils cause no problems,
fragrance allergen,” Basketter says. In a test of a ran- but these, too, can cause skin allergies, and they
dom group for a reaction to a specific fragrance chem- are not usually identified. “Where the fragranceical, the metric would generally fall to 0.1% or lower.
supply industry can control certain aspects of the
For those who do react
fragrances it uses, it can’t
to fragrances, the result is
“Where the fragrance-supply really control essential oils
far from the serious reacin the same way,” Basketindustry can control certain
tion of, say, a peanut alter explains. For one thing,
lergy. “With fragrance skin
allergenic compounds in
aspects of the fragrances it
allergies, they don’t lead to
natural oils may not be on
uses, it can’t really control
anaphylaxis,” Basketter exthe EU list of 26.
essential oils in the same way.”
plains. A fragrance allergy
Plus, some common nat– DAVID BASKETTER
may trigger a skin rash that
ural elements can readily
can usually be resolved with
cause skin reactions. In one
a low-dose hydrocortisone
study of 2,320 people, 1.8%
cream. People with stronof them experienced allerger reactions can see a dergic reactions to tea tree oil.
matologist for prescription
That figure matches the
treatments, such as more
overall reaction of a random
potent steroids.
group of people to fragrance
“For a smaller proportion
allergens as a group. So,
of people, they can become
when it comes to natural oils,
even more sensitive, and
says Basketter. “It’s extremely
they get airborne contact
hard, actually, for sensitized
dermatitis,” Basketter says. “This is not respiratory, individuals to avoid them.” Instead, the best protecbut the fragrance in the air that comes in contact tion is providing clear information for the consumer.
with the skin leads to a dermal reaction. That’s rare,
but it does happen.”
SCIENTIFIC SOLUTION
In May 2016, SC Johnson put together a team of
WHAT PROTECTIONS EXIST?
experts, from fragrance creators to toxicologists, to
Until 20 years ago, fragrances were largely ignored examine the current scientific studies of fragrance
as potential allergens. Then, in 1996 in the UK, Bas- allergens.
ketter and Ian White, a consultant dermatologist at
The team pored over about 3,000 datasets from
Guy’s Hospital in London, organized a symposium to academic and industrial studies and analyzed the re“highlight problems of there being perhaps too much sults for potential skin allergens that appear on lists
fragrance allergy, and to try to get the fragrance in- from many sources, including national regulatory and
dustry to deal with it,” Basketter recalls.
fragrance industry lists.
Eventually, some organizations decided this
The expert panel also considered inputs from
problem needed to be addressed. In March 2005, the European Scientific Committee on Consumer
the European Union (EU) added an amendment to Safety, as well as data from dermatology clinics
the EU Cosmetics Regulation that required 26 fra- and supplier safety data sheets. SC Johnson is workgrance allergens to be listed on labels when used in ing to put the findings to use and, by 2018, will start
cosmetics or household products.
adding information about skin allergens to www.
For cosmetics that customers leave on, for exam- WhatsInsideSCJohnson.com, with the aim of listing
ple, any of the 26 allergens in concentrations of 10 all the potential skin allergens in every product.
parts per million must be listed; for products that
The transparency embraced by SC Johnson could
get rinsed off, these allergens must be listed when trigger changes across the industry. As Basketter
they exceed 100 parts per million.
says about the fragrance industry. “It has recognized
Beyond the EU 26, many consumers are reas- that there are people out there criticizing them, but
sured by claims of “natural" ingredients. But when the industry can learn from that and address the
a scientist looks inside anything — natural or not concerns, which is the right thing to do.”
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The world is an ongoing chemical
experiment, and natural doesn’t
always mean safe BY NEIL SAVAGE

e hear it all the
time from lifestyle
gurus and healthy
living blogs: avoid
chemicals, stick
with what’s natural. But trying to
divide the world into 'natural' and
'chemical' betrays a misunderstanding of what those words mean.
Many products that people consider natural are highly processed and
laden with chemicals (See ‘Making
an Ounce of Rose Oil.’).
For a quick tour of some of
the compounds found in nature,
we turn to Lee Dyer, a professor

© DON FARRALL

CHEMISTRY is EVERYWHERE
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of biology and director of the
ecology, evolution and conservation biology graduate program at
the University of Nevada, Reno.
Dyer studies so-called secondary metabolites, which are compounds that plants make as byproducts of normal metabolism.
Some of these compounds are effective at fending off herbivores.
Dyer’s realm is the battle between plants and herbivores. The
world’s plants produce tens of
thousands of different chemicals,
many to defend against animals
and insects that want to eat them.
“Plants produce natural mixes of
secondary metabolites that are
insecticidal. Otherwise the world
wouldn’t be green,” says Dyer.
The battle ploys are effective.
For example, many plants — including foods from apples to almonds — contain a compound
that can produce cyanide to ward
off chomping insects. “Cyanide
is incredibly toxic to anything
that breathes,” Dyer points out.
But, plants store cyanide with a
sugar attached to it, which makes
it safe. Some of these plants also
store a protein that can cut off
the sugar from the cyanide, which
makes it dangerous. When an
herbivore starts chomping leaves,
the cyanide-sugar component is
mixed with the enzyme, breaking
it off from the sugar molecule, and
releasing pure cyanide.
In short, nature creates the
world’s largest collection of chemicals. There is no natural-chemical divide; natural is chemical
(See ‘A Chemical Look at Lemons.’). Moreover, the level of exposure to something makes all the
difference (See ‘Concentrate on
Concentration.’).

MAKING AN OUNCE OF ROSE OIL
Depending on the type of rose and the extraction method, the
yield can be a little as 1:3,000. It can take nearly 200 pounds of
petals to make an ounce of oil.

Rose petals are harvested by hand in the morning and distilled that day.

The oil is taken through steam distillation, solvent extraction or supercritical carbon-dioxide extraction.

<1% total
volume

90% of
frangrance

As much as 90% of the fragrance comes from beta-damascenone,
beta-damascone, beta-ionone and rose oxide, but these make up less than
1% of the oil. Moreover, pure rose oil can cause allergic reactions, such as
skin reddening.
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MEASURING RISK
Though most people are not aware
of the diversity of chemicals in
the natural world, they are aware
that there is significant complexity, and that X-factor can cause
uncertainty. One reason many
people prefer 'natural' to 'chemical' is that humans do a poor job
of identifying relative risks, and it
seems easier to lump things into
simple categories. In his book
Getting Risk Right: Understand-

Humans do a poor
job of identifying
relative risks.

“In general,” Kabat writes,
“threats that are invisible and not
under our control (such as ionizing radiation or trace amounts of
chemicals in food and water) tend
to elicit a strong reaction from the
public. Strikingly, other exposures
that are much more important at
the population level, such as cigarette smoking, weight gain, excessive alcohol consumption, and excessive sun exposure, do not elicit
anywhere near the same reaction.
This may be because we have the
illusion that they are under our control but also because they are widespread and familiar—they have
been ‘domesticated,’ so to speak.”
Kabat lays out a number of
ways in which scientists and the
media contribute to public misunderstanding of risk. Scientists,
in searching for impacts on human health, often start by looking for correlations between exposure to some substance and
subsequent development of disease. Decades ago, for instance,
scientists noticed that people who
had regular exposure to cigarette
smoke had an increased incidence
of lung cancer. But, while the link
between smoking and cancer was
confirmed, it took years of research, approached in different
ways and eliminating confounding
factors, to affirm the connection.

Concentrate on Concentration

Rapidly drinking
this much water
could kill.

T

oxicologists have a saying: “The dose makes
the poison.” The danger posed by a substance
depends in part on how much is ingested. That
goes for pretty much any substance, even water.
According to the American Chemical Society, six
liters of water consumed rapidly by a 165-pound
person could dilute blood salts to such a degree that
it could cause brain swelling and death.
Other substances are lethal in much smaller
amounts. A gram of potassium cyanide would easily
kill most people, as would compounds such as ricin
and methyl mercury.

COURTESY OF LEE DYER

Lee Dyer
looking at alpine
vegetation in
search of plants
with unique
chemistry.

ing the Science of Elusive Health
Risks, Geoffrey Kabat, a cancer
epidemiologist at Albert Einstein
College of Medicine in New York
City, outlines some of the reasons
people worry about the threat to
health posed by various substances.
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A CHEMICAL
LOOK AT LEMONS

When adding zing to water with a lemon wedge,
most of us can’t imagine anything more natural,
but, like everything else, this fruit consists of a
collection of chemicals, the list of which could cover
a billboard. These vary according to the kind of
lemon, the soil it was grown in and the climate that
took place, and the maturity of the harvested fruit.

Although water makes up most of the juice, the
bitterness is dominant. Organic acids — citric, malic
and others — cause the bitterness, although most
of these only make up a few percent of the juice.

© MARTIN BARRAUD

Some of the most complex lists of chemicals in lemons
come from the peel. One team of scientists cold-pressed
the peel of Citrus limon, analyzed the results and found
51 chemical components: 28 hydrocarbons, 8 aldehydes,
10 alcohols, 3 esters, 1 ketone and 1 oxide.

Many other correlations be- threats are in the environment, attention than findings of no retween a substance and a disease because many of the negative re- lationship obtained in studies of
are also found, but further study sults get ignored. Kabat cites the comparable quality,” he writes.
disproves the connection. Those work of John Ioannidis, a statisti- “Positive associations appear
more psychologically satisearly correlations can stick
fying than studies that show
in people’s minds, so they
As we learn to better assess no effect.”
continue to believe that
For science to uncover
there’s a causal connection
the chemical risks in our
risks takes dedicated effort
long after science has moved
world, we find that the
by researchers, Kabat writes.
on and proved otherwise.
danger depends more on the “Progress can come only from
Some people, for inexcluding alternative hypothstance, continue to believe
level of exposure than the
and forging strong links
that the measles vaccine
source, whether it’s a living eses
in the chain of causation.”
causes autism, even though
plant or a production lab.
As we learn to better
the original study suggestassess the chemical risks
ing the link has been shown
in our world, we find that
to be fraudulent, and subsequent studies didn’t bear out the cian and professor of medicine at the danger depends more on the
Stanford University, who found level of exposure than the source,
hypothesis.
Another problem is that peo- that medical journals contain more whether it’s a living plant or a
ple — scientists, the press, govern- positive findings than would be production lab. To keep people
ment regulators, journal editors expected if publications reflected safe and healthy, we must objectively study the risks of substanc— tend to prefer studies that have the total number of studies done.
“It is simply human nature es, regardless of where they come
positive results. That can skew
the picture of just how prevalent that positive findings get more from.
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THE SCIENCE of SUSTAINABILITY
Two multinational companies, Mars and Pfizer,
show the corporate world how to get greener

D

oing well by doing good is a modern
mantra. If it becomes action instead of
just words, it’s a key pathway to merging profit and sustainability in a company. Two of the world’s top companies
— Mars, one of the world’s largest food companies
(McLean, VA), and the Pfizer pharmaceutical company (New York, NY) — invest deeply in this concept, and it’s working.
Mars began making candy in 1911, and now it’s
not only the top confectionery company in the world
but also a major food corporation, with annual revenues of $33 billion. Mars employs 75,000 employees
in more than 80 nations. Through practices on its

farms and factories, Mars aims to dramatically reduce its environmental footprint. “Climate change,
water scarcity and deforestation are serious threats
to society,” says Barry Parkin, chief sustainability officer at Mars. “It is imperative that global businesses,
like Mars, do their part to face down those threats.”
Leaders at Pfizer agree. Tom Polton, senior director of product stewardship and environmental sustainability at Pfizer, says that his company views sustainable development “as part of our commitment to
human health.”
These large and profitable companies are transforming their operations for the good of the planet
and their profits.

© OLI KELLETT

BY CHARLES Q. CHOI
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RENEWING THE ENERGY OPTIONS
Of the many different ways to measure the impact
of sustainability, one of the most universal is carbon contribution. “Having a low carbon footprint
will not only be good for the planet, but good for us,”
says Parkin. “At some point, there needs to be a price
on carbon in order to motivate everyone around the
world to drive down carbon emissions, so we want
to be ready for that, to have a competitive advantage
when that day comes.”
Early in their transformations, Mars and Pfizer
set ambitious carbon-reduction targets. For example, Mars aimed to reduce its greenhouse-gas emissions by 25% between 2007 and 2015, which it did.

One core strategy to achieve such goals was to integrate renewable energy into operations.
In 2015, for instance, Mars partnered with Sumitomo Corporation of Americas to open the Mesquite
Creek Wind Farm in Lamesa, Texas. The 118-turbine,
200-megawatt wind farm is spread over 25,000 acres,
an area about the size of Paris, and with an annual
output of more than 800,000 megawatt-hours, it generates 100% of the electricity demands of Mars’ U.S.
operations — enough energy to power 61,000 average
U.S. households or make 13 billion Snickers bars.
In addition, in 2016, in partnership with renewable energy firm Eneco UK, Mars opened a 20-turbine, 60-megawatt wind farm in Moy, Scotland. The
facility generates more than 125,000 megawatthours of electricity annually, enough to power all of
Mars’ sites in the UK, or 34,000 average UK households. Furthermore, Mars aims to open a new wind
farm in Mexico in 2017 that will generate enough
electricity to power its five plants in the country, reducing greenhouse-gas emissions by an equivalent of
more than 25,000 tons of carbon dioxide. By 2020,
Mars also plans to
implement renew"At some point,
able energy projthere needs to be a
ects in China, India and Australia.
price on carbon in
Wind energy
order to motivate
is not the only
everyone around the renewable source
world to drive down Mars is exploring.
For instance, its
carbon emissions."
site in Henderson,
-BARRY PARKIN
Nevada, installed a
4.4-acre solar garden that generates 1.25 million kilowatt-hours of energy
per year, supporting 100% of the site’s electricity needs
on sunny days and reducing greenhouse-gas emissions
by the equivalent of 867 tons of carbon dioxide per year.
In addition, Mars Petcare in Bokros, Hungary, uses
local thermal springs as a renewable energy source of
heating and hot water, cutting natural gas use by 80%.
Similarly, by 2016, Pfizer reduced its greenhousegas emissions by about 50% since 2000, Polton states.
In part, this involved installing more than 120 megawatts of cleaner energy technologies. For instance, a
2-megawatt wind turbine at Pfizer’s facility in Puurs,
Belgium, feeds roughly 10% of the site’s electrical load;
solar panels installed at three sites in Italy reduce carbon-dioxide emissions by 1,340 tons annually; and a
biomass boiler project in Pfizer’s site in Sanford, North
Carolina, generates electricity via steam, reducing the
site’s total carbon-dioxide emissions by about 22%.
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A 2-megawatt wind turbine
at Pfizer’s facility in Puurs,
Belgium, feeds roughly 10%
of the site’s electrical load.

ficiency manufacturing equipment, as well as LED
and solar-powered lighting equipped with automatic
controls. In addition, “it will employ technologies to
recycle waste heating and cooling, and will make extensive use of natural lighting and shading,” Polton
says. “To conserve water, the plant will use high-efficiency equipment and fixtures, recycle treated wastewater for its cooling tower and for toilets, and capture
rainwater for irrigation of its lawn and landscaping.”
Mars too has been examining operations in its
nearly 140 factories around the world, making them
more efficient, Parkin says. For instance, at Mars

Drinks in Basingstoke, England, switching off lights
in unoccupied areas, and other efforts saved about
52,000 kilowatt-hours annually, and Mars subsidiary Wrigley India in Baddi saved more than 25,000
kilowatt-hours a year by installing temperatureand motion-sensitive air conditioning and lighting,
respectively. “We’re also replacing old, inefficient
equipment,” Parkin notes.
Although Mars reduced water use by nearly 17%
by 2015, it fell short of its goal of 25%. “We had set a
fairly crude target, and we made a good dent in that,
but we didn’t get all the way there,” Parkin states.
“The challenge is that water is cheap, so it’s hard to
come up with projects that give you the payback that
you like. Going forward, we’ve set more sophisticated
targets, focusing on places where there are chronic
water shortages, such as the Middle East and parts
of Australia.” He adds, “We’ve aimed for another 15%
reduction in water use by 2020, a lot of which is based
on recycling water in closed loops — for instance, instead of just letting warm water flow out of the factory, we can reuse it to warm something.”
Applying advanced technologies to farming can
also improve efficiency. In 2008, Mars helped IBM
and the U.S. Department of Agriculture sequence
the cocoa genome, and they released their findings
into the public domain to help scientists around the
world conduct further research to improve the crop.
“Cocoa has not really progressed in terms of farm
productivity in the way most other crops have — the
yield today is about a half-ton per hectare, which is
pretty much the same as it was 100 years ago,” Parkin says. “So, there’s a huge opportunity to improve
cocoa productivity and make it more efficient and
sustainable, to train farmers in the best agronomic
practices, and to help them adopt new varieties of
cocoa. We’ve shown in the field that yields of 1.5 tons
or more per hectare are eminently possible.”
“A lot of work on breeding higher-productivity
cocoa plants was traditionally hit and miss,” Parkin
explains. “By sequencing the cocoa genome, we’re
identifying the genetic markers behind the things we
need, such as good flavor, high productivity and good
disease resistance. Increased productivity means less
land is needed to grow cocoa, which reduces the likelihood of deforestation in cocoa-growing regions.”
Other companies could take similar approaches
— from renewable energy to gene sequencing — to
become more efficient. Even for Mars and Pfizer,
however, the journey is just beginning. As Polton
states, “The low-hanging goals have been realized.”
Next, he says, “Our teams have to become even
more innovative.”

COURTESY OF PFIZER

UPPING THE EFFICIENCY
Beyond the integration of renewables, both Mars and
Pfizer have been examining other ways to reduce impact. For instance, the Pfizer Development Center in
Ringaskiddy, Ireland, developed a two-step process
for manufacturing its anti-fungal drug Voriconazole,
replacing a six-step process, Polton notes.
This new process requires less equipment, shrinking the overall carbon footprint by roughly 35%, Polton adds. It also reduced the ratio of waste to final
product by 60%, and lowered the cost of making the
drug by 30%.
Pfizer is also building more efficient facilities,
such as a new manufacturing plant in Suzhou, China,
which broke ground in 2015. To minimize energy
consumption, the plant will be fitted with high-ef-
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The

TRANSPARENCY
PARADOX
The more information we have, the less we trust it,
and the more information we demand.
That feedback loop is driving consumers
and corporations into new terrain
BY RENEE MORAD

© THOMAS VOGEL

M

ore information does not mean
more knowledge. In fact, David
Helfand has spent much of his career thinking about the benefits and
drawbacks of life in the information
age. And Helfand, a professor of astronomy at Columbia University and author of A Survival Guide
to the Misinformation Age: Scientific Habits of the
Mind, sees our information-overloaded lives running headlong into some growing pains.
The gist of his assessment goes like this. The internet makes information more accessible than it
has ever been. Sorting through all that information
— some good, some bad — is confusing, and engenders distrust in distant sources, such as institutions
and academic experts, and to rely instead on sources
closer to home, such as friends and likeminded peers.
That distrust of distant sources fuels the demand for
ever more information, which keeps the cycle going.
The thirst for more information, of course, is not
all bad. In fact, this cycle provides an unprecedented
opportunity for corporations to better understand
and serve their customers.

FROM DATA TO DISTRUST
Each day, humans generate at least 2.5 quintillion
bytes of data, according to a 2015 IBM study. Today,
we satisfiy our insatiable appetites for knowledge with
information that’s virtually unlimited, ubiquitous and
free. But go back in time, and you might remember a
different story. In many regards, information was limited, relatively difficult to access, and often expensive.
“The difficulty we face every day is that everyone
has access to the internet,” says Helfand. “They can
publish literally anything they want, regardless of
whether it has any relation to reality, and they can
propagate it effectively.”
Given the democratization of information, waves
of unedited content continue to surface and consumers are tasked with the responsibility of analyzing this information and deciphering fact from fiction — a role at which they frequently fail. “Often,
people form their opinion before collecting their
facts,” Helfand says. “It’s very easy to go on the internet and find a host of references that support your
point of view.” And that point of view can be almost
anything.
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With so much information at our fingertips and easily spread among
our social networks, it’s increasingly difficult to identify credible experts from the masses.
Also, in a world shaped by a belief that everyone has a right to their
opinion and that their opinion is as good as anybody else’s, says Helfand, “the fact that experts have devoted their lives to studying a particular issue and have a deep understanding of it is completely undercut.”
He jokes, “People tend to think: Scientists? Why should we trust them?
They’re sort of locked away in a weird cult that I’m not a part of and
don’t want to be a part of.”
Worse still, losing faith in experts fuels even bigger problems. As
misinformation rises, so does distrust. As Helfand suggests, “there’s
distrust in experts, there’s also distrust in institutions.” The only way
that companies can address this distrust is to be increasingly open and
honest about what they do (See ‘What’s Inside SC Johnson?’).

Two generations of
SC Johnson chairmen
and CEOs. Fisk Johnson
(right), its current
chairman and CEO, and
his late father, Sam,
the fourth-generation
chairman and CEO.

TRANSPARENCY TEAMWORK
Consumers — accustomed to having so much information at their fingertips — share a burning desire for greater transparency in everything
from what’s behind political issues to what ingredients can be found in
food, vaccines or household-cleaning products. While some companies
and institutions are rising to the challenge of providing this information, Helfand encourages the consumer to rise to the challenge of carefully vetting what this information means.
“The transfer of information is no longer enough,” Helfand says.
“Our educational system needs to be completely redesigned to teach
people how to construct their own knowledge, how to access and validate information and then combine it in interesting ways, using tools
from a variety of intellectual fields, to create something of value for
themselves or for society.”
So, companies and customers must work together. By being transparent about how they make products, companies can help people educate themselves, but both must do their part. For companies, becoming
more transparent is the only reasonable solution. In fact, those that understand the cycle — increasing information fueling the desire for even
more details — can build deep relationships with their customers by being more open about what’s in a product and how it’s made. Companies
that ignore this, do so at their own peril.

A TIME FOR TRANSPARENCY

In the past decade, SC Johnson accelerated its progress on transparency to make it easier than ever for
customers to know what they are buying. Here are a few of the key milestones.
2009 »
launches a
U.S. ingredient
disclosure program, including
specific listings
of preservatives
and naming
dyes by trade
names

2012 »
publishes its
Exclusive Fragrance Palette,
which is the
complete list
of approved
fragrances for
products

2014 »
publishes a list
of restricted ingredients, most
of which meet
legal and regulatory requirements, but
not company
standards
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2015 »
shares more
than 99.9% of
the ingredients
in most product
formulas

2016 »
launches European
ingredient disclosure
program, including
more than 99.9% of
the ingredients in
most product formulas, and Glade Fresh
Citrus Blossoms
collection comes out
with 100% fragrance
transparency

2017 »
announces that
it will disclose
368 potential
dermal allergens
in its products
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[ Q+A ]

What’s Inside SC Johnson?

In 2009, SC Johnson created www.WhatsInsideSCJohnson.com so customers
could explore the contents of products. Renee Morad (R.M.) asked Kelly M.
Semrau (K.S)., senior vice president, global corporate affairs, communication
and sustainability at SC Johnson, how the company balances the demand for
transparency with increasing amounts of misinformation.

COURTESY OF SC JOHNSON

R.M.: Before getting into transparency, let’s look at distrust.
How big a problem is it?
K.S.: A 2017 Edelman Trust
Barometer study revealed the
largest-ever drop in trust for
institutions, including government, business, media and
non-government organizations.
Trust in business fell to 52% in
18 countries, and CEO credibility
also fell globally.
R.M.: In the face of that, what’s
SC Johnson doing to be even more
transparent?
K.S.: Starting in 2009, SC Johnson made an industry-leading
decision to voluntarily disclose
all ingredients, including dyes,
preservatives and fragrance

ingredients, online and by phone
to customers in the U.S., Canada
and the EU, with Asia and Latin
America to follow.
Also in that time frame, we’ve
launched our Exclusive Fragrance Palette, became the first to
launch product-specific fragrance
disclosure and published a list of
“not-allowable” ingredients. On
our continuing journey of transparency leadership, the company
recently disclosed a list of 368
potential skin allergens.
Today, our ingredient website
offers information for more than
3,500 products globally, in 24
languages, 31 countries, and for
more than 20 brands, along with
background information on why
certain ingredients are used.

R.M.: What’s your advice for those
consumers trying to sift through
loads of information about the
products they’re buying?
K.S.: We work to initiate a
dialogue about transparency.
In February 2016, for example,
we launched Glade Fresh Citrus Blossoms, the first line from
a consumer packaged goods
company to disclose 100% of
fragrance ingredients down to the
component level. This was above
and beyond those that disclose
in aggregate, since fragrances,
whether created or essential oils,
contain tens or even hundreds of
components. We’re committed to
educating consumers, keeping the
dialogue rooted in scientific fact
and debunking myths.
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WEEDING
OUT the WASTE
Even large companies can reduce, or even
eliminate, what goes to a landfill

I

nside a huge Indiana warehouse, three people
clad in white Tyvek jumpsuits, tall fireman
boots, rubber gloves and safety glasses sifted
through trash strewn across the floor. It was
about 10,000 pounds of refuse, the contents of a
compactor from Subaru of Indiana Automotive,
the automaker’s U.S. assembly plant in Lafayette.
This wasn’t the scene of an accident or a crime. It
was a dumpster dive by experts at Covanta Environmental Solutions, a sustainable–waste management
company, hired to inventory exactly what Subaru
threw away — and to keep every bit out of landfill.
This followed a 2002 zero-waste edict from the
president of Subaru’s Japanese parent company, Fuji
Heavy Industries.
Covanta then helped the automaker adopt the
three Rs of environmental sustainability: reduce, reuse and recycle. Reducing the amount of muda (Japanese for waste) was key at the 3.5 million squarefoot factory — a plant the size of about 60 football
fields that currently assembles some 375,000 cars
each year and employs 5,500 people. Subaru’s kaizen
philosophy of continuous improvement involves all
associates (employees) in the process, offering cash
and other rewards for suggestions that improve vehicle quality, safety — or environmental stewardship.
As a result, the company has lowered waste generation by 60% since 2000. Production of each vehicle
generates about 240 pounds of waste; in 2016, Subaru recycled almost 94 million pounds of material,
including 80 million pounds of metal.

Subaru of Indiana
Automotive recycles
99.96% of the waste
generated. Recycling
bins like these can be
found throughout the
plant to allow for the
easy sorting of waste.

IMAGE COURTESY OF SHAWN DILDINE

BY SHARON GUYNUP
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A FORMULA FOR SUCCESS
Subaru Indiana met its five-year goal within
To achieve Subaru’s zero-landfill goal, leaders at the two years — and became the first U.S. auto plant to
Indiana plant examined and attacked every assump- achieve zero-landfill status. “We have sent nothing
tion, material and process. By convincing suppliers to to a landfill since May 4, 2004,” says senior executive
ship parts in reusable containers, for example, Styro- vice president Tom Easterday. “I like to tell people if
foam packaging for some 80 engine
they go to Starbucks for a cup of
parts is now used multiple times.
once they throw away that
“I like to tell people if coffee,
The plant adopted other efforts
cup, they’ve put more into a landfill
they go to Starbucks than we have in the last 13 years.”
onsite. For example, damaged plastic polymer bumpers are ground up
for a cup of coffee,
and sent back to the molding maCOLLEGIALITY
once they throw away CREATING
chine. Cafeteria waste goes to a
To help other companies improve
that cup, they’ve put how they handle waste, Subaru is
composter, and employees take the
resultant compost home for their
happy to share information. More
more into a landfill
gardens. On the assembly line,
than 500 companies, from pharthan we have in
some items go into a barrel for remaceutical to aerospace and auto
the last 13 years.”
cycling or return to a supplier.
manufacturers, have visited the
With advice from Covanta and
Lafayette plant. “We sometimes
-TOM EASTERDAY
an Indiana-based waste handler,
joke that we’ve had everything
Heritage Environmental, Subaru located vendors for from potato chips to rocket ships visit us — from
a litany of items. Recycling cardboard, paper, alumi- Frito Lay to Raytheon,” says Easterday. “We’ve also
num cans, pallets and some plastics, like polyethyl- been very open, speaking at conferences, sharing our
ene and polypropylene, proved simple.
story in the hope that others will follow our lead.”
Finding markets for other waste proved more Some other companies also run their own wastechallenging — like used light bulbs, which have reduction initiatives (See ‘Zero Waste in Manaus.’).
become fodder for reflective road striping. Metals
A lawyer by training, Easterday notes that “putfound in welding 'slag' from the plant’s body assem- ting anything into the land, the air or the water
bly area are separated out and resold.
creates a risk.” The company has found ways to be
Of course, there are some items that can’t be reused a good environmental steward and reduce risk and
or recycled, says Dave Schroeder, Covanta’s director cost, he says, while saving $1–2 million a year.
of national accounts. They include waste from dashEasterday also frames the issue within a broader
boards, carpet and other parts that are engineered in context. “I think everyone needs to take a look at
layers, making them difficult to pull apart. This non- modern manufacturing and the opportunity … to
hazardous material — less than 5% of Subaru’s total be an environmental leader,” he says. “We don’t need
waste — is incinerated by Covanta to produce energy. the government to tell us to be good environmental
The ash is then used in road-resurfacing materials.
stewards — it’s good for business.”

COURTESY OF SC JOHNSON

Zero Waste in Manaus
The city of
Manaus lies
at the heart of
the Brazilian
Amazon, home
to one-tenth
of the planet’s
known species. And though Manaus
and the Amazon face many threats,
SC Johnson is not among them.
In 2012, the company decided
to change the way it manufactured
household cleaning supplies, pest

control and other products at its
Manaus plant with the goal of not
generating any waste. To do so, a
dedicated 'Green Team' examined
the production chain, streamlined
packaging and identified materials
that could be reused or recycled in
environmentally responsible ways.
Then, the company developed
protocols to separate recyclable
materials, address employeegenerated food waste and incinerate
excess to generate energy.

In 2014, the Manaus plant
became SC Johnson’s eighth
worldwide to attain zero-waste
status, joining others in Pakistan,
the Netherlands, the United States,
Poland, Canada and two in China.
Overall, the company reached its
goal of a 70% manufacturing waste
reduction by 2016 — three years
early. And it estimates that zerowaste protocols keep some 91 tons
of refuse out of Brazilian landfills
each year.
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