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University of Washington
Abstract

Indicating Impact:  The Design of an Environmental Impact Labeling
System for Consumer Goods

Jerro d Larson
Chair of the Supervisory Committee:

Professor David K. Farkas
Department of Human Centered Design & Engineering

This dissertation describes the design of a point -of-purchase environmental
impact labeling system for  durable and semi -durable consu mer goods: the
Environmental Life -Cycle Rating Label (ELCRL). As part of this effort it present s a
conceptualization of environmental impact offered by Life-Cycle Assessment as a means
of representing impact data onthe label. This dissertation also presents economic
theory relevant to environmental labeling, it provide s a review of existing environmental
labeling efforts highlighting their strength s and weaknesses, and it describe s the
prototype label design including a history of key design decisions th at we re made in its
creation. Last ly, this dissertation describes an empirical study relatedto a
phenomenon observed while designing the ELCRL: descriptor -rating symbol dissonance,
a phenomenon that arises when a title phrase with a certain connotationi s combined
with a rating symbol set  with a different connotation  impeding audience interpretation
As part of this project , the study investigated consumer interpretation s of various
combinations of environmentalphrase s(e. g. , O0envi r o,ndéneuancmehtali mpact
friendliness ¢ and rating s ymbols (e.g., stars, bar graphs) to determine which were
interpreted most consistently and most quickly . This study was usedto better

characterize descriptor -rating symbol dissonance as well as refine the sgh CRLGs de



with an effective phrase and rating symbol combination . The study also gathered
feedback on the ELCRL. Additionally, the study gathered qualitative data regarding

what people associate with  commonplace environmental phrases and what they believe
thos e phrases to mean. Thus, this dissertation contributes to our understanding of

how people interpret various rating systems, environmental phrases and consumer
labels, and based on this work, the dissertation advances, evaluates , and refines an

environment al impact label meant for durable and semi -durable consumer goods .
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Chapter 1 4 Introduction

All things are difficul t before they are easy.

o0 NoO

d Thomas Fuller

fronti nulla fides
anrcde can be placed

Consumers play an important role in maintaining the health of the planet.

they are implored to avoid using gasoline

demands on greenhouse gas

on appearanceo

Accordingly,

-powered vehicles (ELPC, 2007), to reduce

-emitting power plants ( Union of Concerned Scientists,

2007 ; David, etal.,2006), t o reduce tmhm&iiwatdemdobde c ofbotpdnt sbda |

(An Inconvenient Truth , 2006

asked to olive

; WFEN, 2009 ; Adbusters, 2008).

More broadly, they are

t@ re enere enéirontn h entially icenscious as both consumers

and citizens of the planet (lowa State University, 2009 ). Although there is some

indication that demand for certain high -profile products such

hybrid automobi les appears to be growing (J.D.

oriented programs like carbon
the threat of climate change in

does not appear

as gasoline -electric

Power, 2 006) and environmentally

-offsetting are becoming  popular (New York Times , 2008) ,

particular and environmental impact

1 in general still

to factor i nt ourchakimy denigign® rGné v o f

reason for thi s may be that few manufactured consumer products include point -of-

purchase labeling with which

dimension , and what labeling

consumers can compare products

does exist is often of poor quality

formatted, is not available on enough products to facilitate comparison

focused on only one dimension of environmental impact

on an environmental
, Is inconsistently

, or is myopically

Take, for example, the U.S.

I1Whi | e 0enviimpactdis techrcally a neutral term as there are both negative

environmental impacts (automobile emissions) and

remedi ation of

polluted sites), |

negative sense as itis ¢ ommonly used.

positive environmental impacts ( the

C

wi |l Inthbenceforth

o

u
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EPAGOs automobile and | i ght (US ERAc2007b) a bThi$ proaggam pr ogr am
requires manufacturers to disclose vehicle fuel economy, an important factor in
vehicular environmental impact  (Gleick, 2007) . Unfortunately, however, these labels do
not di sclose a vehicleds gr eenhous kthegcanssumermi ssi ons
anything about the environmental costs to produce or to recycle particular vehi cles.
Without such information consumers cannot make a complete, informed decision
regarding what vehicles are better for the environment than others. In fact, energy
efficiency of a vehicle in use is only one factor with which  we may evaluate the
environmental impact of a vehicle , as the following example demonstrates
In 2007, market research firm CNW released the report 6 Du st To Dust: T
Energy Cost of New Vehicles F r om Concept t o D, 20QY 9. s Bhis depoft CNW
details the purported lifetime energy consumption of hundreds of vehicles, and it made
some surprising assertions .  Among the many non -intuitive conclusions : hybrid
automobiles (e.g., Ford Escape Hybrid, Toyota Prius) have substantially higher energy
costs over their lifetime than many conventional gasoline -burning vehicles (e.g., Jeep
Wrangler, Dodge Neon). The report went so far as to claim that a Genera | Motors
Hummer H3 has a lower energy cost than a Toyota Prius hybrid (CNW , 2007). How
could this be? The central thesis of this report is that energy efficiency is not just
measured at the gasoline pump in terms of miles per gallon d it needs to be calculated
across the lifetime of a vehicle, from its ¢ onception, manufacture , sale, and use to its
eventual disposal (CNW , 2008). Many of the specific claims in this report have since

been re futed on a number of grounds (see Gleick , 2007 for a comprehensive rebuttal)  2;

2 Gleick (2007) claims that the formulae used for calculating life -cycle costs were biased

in that they unfairly penalized hybrids with low estimates of vehicle longevity while

providing gasoline -burning vehicles extraordinarily high estimate s of longevity (for

example, the report estimates a Pri wenparadtoer age | i f e
t he Hummaea 879,60k¢rage lifetimes miles ). The report also apparently attributes

far too much weight to the energy used in production of vehicle S, suggesting that this is
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however, regardless of the validity of the r e p o individsal claims, there are reasonable

messages here: (1) life-cycle costs paint a more complete picture o f a product &s
environmental impact than the efficiency of a product while it is in use, and (2) looking

at the environmental impact of a product over its lifetime  can yield surprising results.

Of course this problem goes well beyond gasoline -powered automobiles . Is a
computer monitor with lower energy consumption a better overall environmental ¢ hoice
than a monitor whose manufacturing process does far less damage to the environment
and whose components are easy to recycle? Or, t o what extent do  environmental costs
associated with the disposal of compact fluorescent lamps counteract the
environmental benefits  of their energy efficiency ? Consider another example.

A compact fluorescent lamp (CFL ) uses approximately 75% less energy than a
standard incandescent bulb while in use (EPA , 2008 a). They also last up to ten times
longer than incandescent bu Ibs (EPA, 2008 a). This efficiency is being embraced by
fiscally - and environmentally -minded consumers, governments and businesses ; the
government of Australia has even gon e as far as to completely phase -out incandescent
bulbs by 2010 (BBC, 2007 ). Unfortunately, th is efficiency comes with a  downside: each
CFL contain s roughly 5 milligrams of mercury (a toxic element) , and there are few
facilities to properly recycle them (Levy, 2008). Of course, a s the Union of Concerned
Scientists point s out (2008), the amount of mercury in a C FL is far less than the
amount of mercury that would be released into the atmosphere from a coal -fired power
plant providing the energy required to light a commensurate amount of  incandescent
bulbs overa CFL 6 s |.i Bue whilenthe specter of mercury is not itself a significant

chall enge tspurpgorted el/Fonmental superiority, this example does highlight

where a substantial 0 sometimes majority dpor ti on of energy used in a Ve
is spent (CNW, p. 195-214). Again, this claim appears spurious as humerous studies

have demonstrated that ener gperatiorsveasifardreateitheg a vehi cl e
energy use in the production or disposal stages of a ve hicleds |ife (GlLeick, 20
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the need to factor in the comprehensive life-cycle environmental impacts  of a product in
order to make a claim  that one product is better than another for the environment
This is because the environmental impact of manufacturing and recycling a product can
vary significant ly between products and is not evident by looking simply at a product 6s
impact in-use.
Ultimately tHes ¢ueAumae eddronmentally responsible choice
than product @?06is difficult for hurried consumers to answer . Furthermore, it seems
unlikely that most consumers think to ask such a question in the first place. Even for
environmentally conscienti ous c o nisguhmte & s cwithd rbspect dor the

environment is perhaps not self -evident, despite marketing and press suggesting the

contrary . As the EPA (1994) note s, o unl i k gquality,randc o®nvenience, many
environmental attributes, such as the relative environmen tal burden of the

manufacturing process, are difficult if not impossible for an individual [consumer] to
assesso6 (p. sthevehicle dd GFEL examples above illu  strate , even seemingly
straightforward environmentally responsible choices may have unf oreseen downsides.
The discussion of environmental impact must extend beyond the consumer as
well: if consumers cannot and  will not use environmental impact information in their
purchasing decisions, manufacturers in a free market have little economic incentive to
make good environmental choices in the manufacture of their products . In fact, i f
consumers make buying decisions based primarily on price, then the effort to reduce
costs on the suppl y-side may actually foster poor environmental decisions by
manufacturer s as there would be little incentive for them to source e nvironmentally
friendly material s, to create environmentally responsible manufacturing process es, to

ensure that product s are packaged in environmentally responsible way s3, to design

3 1t is estimated that in the UK alone up to 9.2 million metric tons of product packaging
was disposed of in landfills over a one year period (SEPA, 2008).
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prod ucts s o that they are minimally impactful while in use, or to design products s o
that they can be easily recycled. |Instead, because environmentally -responsible
manufacturing processes and materials can be costly (Samza, 2007), corporations will
likely att empt to design and manufacture their products using the least expensive
processes and materials at their disposal 4,

Fortunately there is hope. Research suggests that consumers are willing to
consider environmental impact information in their purchasing de cisions if such
information is readily available (Chase, 1992 ; Phillips, 1999; Cortese, 2003; Buss,

2001). Since the early 1990s the EPA has noted increasing consumer concern about

environmental issues, and ha s gathered evidence of an expanding 0 En v i rerdah m

Consumer Mar k et 6, amakeirsaid th Ba9elexceeded $230 billion USD by

the year 2000 (Cortese, 2003) . Coinciding with this trend, p roducts with point -of-
purchase labels (environmental and otherwise) have been shown to significantly
influen ce consumer purchases . For example, Teisl , et al., (2002) studied dolphin -safe
labeling on tuna fish cans and concl uded -safdabeishincreased the market
share of c a n mp.e 339) touim athler words, dolphin -safe labeling positive ly
influenced consumer behavior. Further, research into nutrition labeling on foodstuffs
has demonstrated that not only a  re consumers able to use labeling in order to make

certain types of purchasing decisions (Levy & Fein, 1998), but the labels have also been

found to o0significantly af fect cons (Test r& LevyrlO3va s e

Moreover, research demonstrates that manufacturers adapt on the supply side o
sometimes quite quickly & to cons umer demand for environmentally friendly products

and services ( e.g., Kaberger, 2003).

4 Government standards can help balance this equation, and many researchers (e.g.,

Wiel and McMahon, 2003) advocate a combination of governmental standards and
environmental labeling to drive manufacturers to be more environmentally -responsible.
More on this later.

beha
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A participant in Strang6s (1909 6mnadesatstatdnygentof envi r
that echoes a principle underlying this project: ol f people are going to ma
deci sions, they need Wmf mnsanets heechfa undegr . stahdiny and
including environmental impact  information in their purchasing decisions is a simple,
standardized label deployed on product packaging that highlight s the environmental
impact of products from manufacturing th  rough use to eventual recycling or disposal .

With this information consumers can compare products basedon t he pr olblisiict s 6
environmental impact , enabling th ose consumers to make informed decisions regarding

which products are the best choice for their value systems, value systemst  hat research

suggests are increasingly likely to include concern for the environment (Chase, 1992;

EPA, 1991). As Killingsworth & Palmer (1992) have lament ed, Ol environment al gr
have been unable to create strong communicative links with the mass publ ic, links that

would support a strong power base for ref ormati ve
effort to create one such link.

In this dissertation | describe part of the process of d esigning a product -
independent environmental impact| abel for dura ble and semi -durable consumer goods 5
to facilitate point -of-purchase product comparisons . As designers (Pierce and Roedl,

2008) and scholars (Killingsworth, 2005) have begun to advocate , | approach th is task

as an information design  and technical communic ation problem 6. Furthermore, like

5Consumer goods are Oonew goods acquired by househol
(Statistics Canada, 2008), and are divided into three categories: durable goods, semi -

durable goods, and non -durable goods. Durablegoods can be used oOrepeatedly
continuously for more than one yesami-Quraplegogds, aut omob
can be used o0on multiple occasionsdé with a |ifeti me
clothing) (Statistics Canada, 2008). Non-durable goods , howe ver, can only be used

once. This category includes gasoline, food, and household supplies (Statistics Canada,

2008).

6 Because environmental labeling is such a broad topic, it is prudent to draw

boundaries here and describe some areas that this dissertat ion specifically will not

cover. This dissertation will not address how governments, non -governmental

organizations (NGOSs) or industry might implement or administer a labeling program
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Hartley (2004) | believe in marrying information design with empirical research into how
people behave and respond to information artifacts . This combination increases the
likelihood that | will create an effective and u seful artifact . As such, t he first several

chapters of this dissertation describe the need for an environmental impact labeling

system , describe the role of such labels in the economy |, and provide an overview of
existing label efforts and relevant theory in information design and technical
communication relevant to product label design . The latter chapters describe the

creation of a label design and an empirical study that resolves a design issue
surrounding  this and other environmental communication proj ects. Thus, this
dissertation combines theory, design, and empirical research with the aim of developing

an environmental impact labeling system. A more detailed chapter -by-chapter
breakdown of the dissertation follows.

In Chapter Two | explore what con stitutes a reasonably complete view of
environmental impact for consumer products, according to current literature in
environmental science . The chapter presents a popular analytical framework  for
assessing a p r o d eneironinental impact 06 Life-Cycle Assessment & and employs its

perspective on environmental impact as a model for what categories of data to expose to

consumers in an environmental label . Next, the chapter examines the relationship
between the consumer and the envir onment by reviewing key ¢ oncepts in
mi croeconomic theory and describing | abel s®

In Chapter Three | describe research conducted in technical communication

and information design that pertains to a labeling effort. The chapter also provide s an
overview of label desi gn scholarship in general. The chapter conclude s with a
(see Wiel and McMahon, 2003, for an overview of label standards develop ment and

implementation). Also, this dissertation will not address the specific formulas required
for measuring environmental impact, beyond the conceptual framework provided by
life -cycle assessment. More on this subject later.

r ol

e

t
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presentation and critique of some existing environmental labels from around the world
as well as research conducted to investigate their efficacy.

Chapter Four describe s a product -independent environmental impact label
prototype 0 the Environmental Life -Cycle Rating Label . | created this design out of the
lessons learned from existing label efforts and the works cited in Chapter s Two and
Three. Furthermore, | present a br ief history of the label d esign and the design process
| carried out .

Chapter Five describes an empirical study meant to address a problem
uncovered as | iterated my label design 0 a phenomenon | call descriptor  -rating symbol

dissonance. This phenomenon potentially affect s any co mmunication artifact that

contains a rating system . This problem concerns what happens to consumer
interpretation  when phrases with certain connotations (e. g., denvironment al
denvironment al friendlinessd) ar(eqg.,crmbargrapds) wi t h r a't

with different connotations . To investigate this phenomenon | dep loyed a within -
subjects, forced -choice study. This study was used to determine an ideal title and
rating system combination for environmental impact labels in order to ensu re
consistent interpretation among consumers. This chapter also contains theo  ry relevant
to the phenomenon, and provides qualitative research into how the public interprets
certain environmental phrases and symbols. Additionally, this study gathered feedb ack
on my label design as well as qualitative data on what people think various
environmental phrases and common rating symbols mean

Chapter Six presents the results of the study , explains its implications for the
Environmental Life -Cycle Rating Label and, more broadly , for other information design
projects, including  potential challenges to the theoretical framework established in

Chapter Five .
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Chapter Seven conclude s the dissertation with a sum mary of the project and a
discussion of potential  next steps .
In summary, o ver the course of these seven chapters  this dissertation will:

1 Advance a design for communicating product environmental impact

information to consumers at the point -of-purchase .
1 Describe and investigate a phenomenon 0 descriptor -rating symbo |
dissonance 0 relevant to any designer creating a comparative label or other

document containing a rating system.

1 Provide research on the ideal title/rating system combination for
environmental communicators.

1 Contribute to research on effective ways to co mmunicate environmental
impact measures to lay audiences

f Continue t o expand t he oenvironment al cCommt
within technical communication

I Provide an economic explanation for how environmental communication
artifacts influence market tra nsactions and the environment at large.

1 Provide a review of existing environmental labeling efforts

1 Put forth a body of literature, a design process, and a prototype of an
environmental impact labeling system that other technical communicators
may use as a point of departure for their own work in environmental

communication
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Chapter 2 & Theoretical Framework

The key to dealing with [environmental] problems is
recognizing that individuals matter . Billions of
individual actions contribute to the environmen tal and
resource problems we face and the solutions to these
problems.

o G. Tyler Miller 7

1. Overview of Related Work

An effort to design an environmental impact label sits at the confluence of many fields
of schola rship. The starting pointisanunders t andi ng of what constitutes
environmental impact. This is a foundation for establish ing the spectrum of data an
environmental impact label should accommodate and convey . At the same time, it is
important to acknowledge the larger economic con text in which labels and consumers
interact , in order to better understand how labels can affect consumer purchases , how
the marketplace responds to  this type of consumer behavior, and ultimately how the se
relationship s connect the marketplace to the envir onment . It is also important to
understand how the information design of a label contributes to its efficacy . Lastly, itis
important to  survey the present labeling landscape to understand how labels  presently
perform as artifacts in the real world. In this chapter | will provide theory and
examples representing th  ese areas.

Before proceeding further into the discussion of environmental impact, however,

| want to better situate this project in the field of technical communication

7 Miller (1993), page 18.
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Situating this Project in Technical Communication
The goal of this project is to make information about environmental impact available to
consumers to facilitate point  -of-purchase product comparisons. This is a compelling
problem for technical communicators not just becaus e of the importance of reducing
negative environmental impact s, but also because an environmental impact labeling
program relies on the ability to make the complex issue of environmental impact simple
and understandable to consumers: According to the EPA (1994), the first stage of a
labeling program isto developp r oduct eval ua tdurioghmamufadtuting,rusea 0
and disposal 86 ( p but thgn, &his complex information [needs to be] presented in a
simplified form on (pal). pTheotdsk cdf mdkiagb edmplex information
simple is one in which technical communication practitioners are particularly well
suited, and this project represents one such attempt in this space. In fact, the work
described in this dissertation is but one effort in the  larger project of environmental
communication, a substantial and growing specialization in  technical communication
(Souther, 1989; Waddell, 2000; Waddell & Sandoval, 1997).

Environmental communication, ac cording to Co ke gragraaficcand i's O
const itutive vehicle for our understanding of the environment as well as our

relationships to the natural world; it is the symbolic medium that we use in

constructing environment al problems and negotiatin
themodé (p. 1nEngntal confnminicationas Opragmat i c 6 educated, dleats, it O
persuades, mobilizes, and helps us to solve, environ

and oOcomrnetéi tint it he s delps ® . t.lcamposel t. . @presentations of
natureand envi ronment al problems themselves as subject:

12). This constitutive quality of environmental communication is reinforced by Herndl

8 The EPA here implicitly a cknowled ges the use of LCA principles
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and Browndés (th&96pPpl ol ai mery real sense, there is n
in the ph enomenal world, no environment separate from the words we use to represent
i t(p 3). | will delve deeper into this point later.
Environmental communication is thus a broad field of research, with scholars
oftentimes exploring communication artifacts in the environmental domain and how
that communication  shapes and is shaped by society . Blythe, Grabill & Riley (2008) for
example, researched how community members in a canal dredging pr oject worked
t o g et hegathert share) and understand data relevant t o that probl emd6é (p.
Dayton (2002) explored the rhetoric of Environmental Impact Statements used by
government and industry to evaluate the impact of projects and communicate the
results of investigations internally and externally. This work builds  upon the work of
Killingsworth & Palmer (1992), who devoted an entire chapter of Ecospeak, the now
classic text on environmental communication, to a rhetorical analysis of  Environmental
Impact Statements. Ecospeak, however, does considerably more than th is 0 this work
more generally charts how various perspectives in
and repel one another and how identifications are formed through the merging of
communities and their characteristic sreyll9%9% and gel

p. 18). But the focus established by Ecospeak continues to expand with variety and

enthusiasm. Simmons (2007) described the relationship of civic discourse to

environmental policy. Rude (1997) reviewed how the reports created by the Union of

Concerned Scientists are wultimately rhetorical, mea
planned with an idea of their use in the fieldod (p.
a case study of discourse surrounding a dam project in Nebraska, arguing that the term

and concept of ovhitha ih ¢he comtéxt af ¢his d and other civic project s,
odi storts the public domaindé (p. 2 8gn,be wemlred us e t he

against the dmoral, aesthetic, and expressive 6 ( p . An®B Bayis (1995) presented AT&T
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corporationds environment al tn ogemeral,nth d¢sacobllecton ofpr ogr a m.

projects constitute examples of what Killingsworth calls the dancient concern

communication scholars and public deliberationd (in
My project is a bit different than t hose exampl es of t he oanci f

previously cited . This project describes the creation of a particular communication
artifact , not the exploration of an existing communication artifact and its relationship to
the pu blic. Moreover, the environmental label is a communication genre that does not
appear to be investigated in much depth in environmental communication . Yet this
endeavor clearly remains an environmental communication project in the sense that it
describes the creation and evaluation of an artifact meant to educate, alert, persuade
and mobilize the public to help solve environmental problems. Therefore , throughout
this work | will integrate the voices of these (and other) envir onmental communication
schol ars as a way of either helping to illuminat e issue s | describe or anticipating how
these scholars might react to the artifact | create.

Referring back to the  constitutive quality of environmental communication noted
by Cox, an environmental label has an ex traordinarily difficult mission : An
environmental label is an attempt to represent the environment  or some portion therein
as a simple symbol system, a symbol system that must be vastly limited in complexity
and size with respect to its referent (the envi ronment) . While the complexity of the real
environment e X ¢ e e d sapaeitp Yo cdmprehand & and o ur most powerful
super computers & capacity to characterize (ScienceDaily, 2008 ), a point -of-purchase
consumer label must be understood quickly, in onoisy 6 environments, and by people
varying in language and cognitive ability. Despite (or perhaps because of) this daunting
task , this small representation of the environment has the potential 0 indeed, the goal o

to shape opinion and effect change. As Cox (2 006) acknowledges , asiwe engage others,

our communication  mediates , or shapes, our own and othersbo

per
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behavior toward the ) Similanyohmeeretvd s{¢p. HE8ndl and Br ov
guot e: Ot here i s nontioth¢ ghenomenat serse) no enviranment
separate from the words we uMeenightohere expanceemdlit it 6 ( |
and Browmddé o owords and symbols, 6 as environment
and symbols together to shape (and create) ou r perceptions, beliefs and behavior toward
the conceptual denvironment é6 HeAn erditonmentatlilab8isown speal
therefore fundamentally and deliberatively rhetorical, a means by which designers
attemptto shape peopl eds p e wioeentand their oefatiom th i e with an
eye to compelling an audience to think about the environment and how their actions
affect it. The ultimate aim , of course, is that after this reflection the audience will make
choices that are better for society at-large and societies of the future . Other
researchers (Killingsworth & Palmer, 1992; Coppola & Karis, 2000; Cox, 2006) more
fully articulate how  technical communication intersects with environmental concerns;
for now | leave this thread in their capab le hands and proceed to describe my project
within it.
Next, | will begin to trace the contours of what constitutes t he oO0environment a

i mpacté of a product.

2. Environmental Impact

For a phrase as commonplace as 0envi ryodifiout ot al i mpa
find an adequate, agreed -upon definition for it . Most texts @ in environmental science,

governmental discourse, media, or otherwise 0 provide no definition beyond the phrase

itself. This may be because the phrase is in a way self-descripti ve & environmental

impact means the impact something has on the environment. Still, to establish a



23

common starting point for this project, it is necessary to formulate a more precise,
robust definition.
In the United States, the discussion around enviro nmental impact (and the
connotation associated with the phrase itself ) has been shaped in large part by the
National Environmental Policy Act (NEPA) of 1969 (NEPA, 2009) . At its most
fundament aladdressie$] the need for a national environmental po licy to guide
the growing environment al consciousness and to sha
et al., 2005, p. 545). This act contains several elements, yet its mandate for

OEnvironmental Impact St at e me(&IS)ssomost relevant here 9. With regard to EISs,

the NEPA sets -o u't t o, O[ Require] a comprehensive evalua
i mpact of an activity before it is undertakend ( Mi |
an EIS thus helps to structure the evaluation and its resulting communicati on

artifact(s). In particular, the EIS is meantto detail, inpart, 0 (the)environmental impact
of [a] proposed action ; (i) [identify] any adverse environmental effects  which cannot be
avoided should the proposal be implemented; (iii) [highlight]  alter natives to the
proposed @ERA] 20689 my emphasis) among other things. Environmental
Impact Statements  therefore describe positive and negative environmental effects
associated with a proposed project being careful to specifically highlight unavoida ble
adverse effects, and offer alternatives to that which is proposed. In this description we
can find the outlines of a  n implicit definition of environmental impact  held by NEPA and
its authors : Environmental impact is the collection of effects 0 both p ositive and
negative 9 an action or product has on the natural environment . While this may serve

as a general definition for environmental impact, | adapt it further for this effort:

9 Environmental Impact Statements, incidentally, were mentioned in the previous

section of this dissertation in the context of Killingsworth & Palmer 0 $1992) & Dayton 8 s
(2002) research on environmental communication. See those authors for a more

thorough review of these documents and how they shape the environmental debate.
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because the phrase oOenvi r alyhas a nemdtive iconp aotatiod in gener

public discourse (e.g., when people ormedia refer to O0environmeard al

generally referring only to the negative environmental impact of something), in this
dissertation | shall use environmental impact to mean exclusively the negative effects
that an action or product has on the natural environment over its lifetime 20,

I will unpack the definition a bit further to articulate the scope of the
environmental impact | consider whe n referring to the environmental impact of durable
and semi-durable consumer goods. Fortunately this definition does not need to be

created; instead, | can appropriate a n existing definition and conceptualization. As the

examples in the introduction suggest, accurately evaluating a productds envi

impact requires looking beyond how efficient a product is in use to the impact a product
has over its entire life. Fortunately there is a recognized framework for establishing a
relatively complete understanding o f a pr dfetime terdvisonmental impact : Life -
Cycle Assessment (also known as  Life-Cycle Analysis ). It is the perspective afforded by
Life-Cycle Assessment that | will a pply both as a lens for evaluating existing
environmental labels as well as a structure with which to  present environmental  impact
data on my eventual label design. First, however, | will provide some background on

Life-Cycle Assessment.

Life-Cycle Assessment

The Canadian Standards Association (1994) defines Life-Cycle Assessment (LCA) as 0 a
concept and a method to evaluate t he environmental effects of a product or activity
holistically, by analyzing i t fAccodingly] rLEA i$ ithe e

acompilation and evaluation of the inputs, outputs and the environmental impact of a

10 | ater in this dissertation | will investigate in great depth the connotation a phrase
l'i ke o0envir onme iswiththe igempral publec. h a

i mp e

ronm

cycl e
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product system throughout its life cy cled (Heijungs & ,§uoting IS 00 2;
1997). In LCA, aninventoryof a pr o dencirbninental impact is created from ac ross

the entire life cycle of the product , potentially from its advent to its eventual d isposal .

More typically, however, t his inventory is conducted to encompass four major stages in

a pr oduc:t Gasv materidlee and energy acquisition, manufacturing (including

materials manufacture, p  roduct fabrication, and filling, packaging, and distribution),

use/ reuse/maintenance, and r ecycle waste management (Canadi an Standards
Association , 1994) . Figure 1 provides a diagram of the stages in LCA according to the

CSA (1994) , and, in addition , some of the key inputs and outputs relatedto apr oduct 6s

life.

‘ Raw Material Acquisition | Ernissions

l (transportation)

Effluents
Materials
Ly
= ‘ Manufacturing | 5
o Solid Wastes o
S Ener 2
0 nergy (transportation) -
4] iy
) (]
2 Other Releases 8
O water ‘ Use/Reuse/Maintenance | > o
e —

l (transportation)

Froducts

‘ Recycle/Waste Management |
. - Coproducts
———

(transportation)

Figure 1: Major StagesinaPr oduct 6% Life

These stages are elaborated on below:

11 Adapted from CSA ( 1994 ).
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Raw materials acquisition . Every durable and semi -durable product is
created out of raw materials that have gone through some level of
processing . This stage of LCA consi sted
to gather or obtain raw materials or energy source df rom t he
(CSA, 1994) for the purposes of creating  the product , and includes
transp ortation of those materials to a production /manufacturing
facility.

Manufacturing . Manufacturing refers to the stage in which raw
materials are transformed into an individual product that sits on a
store shelf. There are generally three discrete steps in this stage:
materials manufacture, product fabrication from those materials, and

filling, packing and distrib  ution of the final product (CSA, 1994).
Use/Reuse/Maintenance . This stage begins after the distribution of a
product, and describes t he pr o dntire twdrking life (including
any reconditioning activities that may take place ) (CSA, 1994).
Importantly, as we shall see, many existing environmental labels
focus exclusively onthis st age of a productds |
U. S. Feder al Tr ad &ner@ycudai, €siromp@&a n

Energy Label, andthe US.EPAG6s automobile and

of oal

eartho

light t

program , although useisonly one stage in a productds | i

Recycle/Waste Management . This stage begins w hen a product has

served its intended purpose

, at which time the product

disposed of as waste (CSA , 1994).

Taken together these stag es constitute the major phases o f

Using LCA e nvironmental scientists  inventory the e nvironmental

each of these stages so that they can isolate

and remediate substantial

is recycled or

a productds |

impact of a product at

environmental



27

impacts they discover inaprod uct 6 s | i Thes concemtualizat ion of environmental
impact is quite common & indeed, the International Organization for Standardization
(ISO) has even released their own LCA standards so that industry, government and
NGOs can consistently approach and conduct Life Cycle Assessment s. These are ISO
14040 (ISO, 2008a), ISO 14042 (ISO, 2008b), and ISO 14044 (1SO , 2008 c). Moreover,
some business scholars have begun to suggest that businesses should u se LCAs
because they createan 6 obj ect i ve nbpaasriissonmrancd i mprovement é for
desiring to improve the environmental quality of their business process (Bhat, 1996; p.
64).

Life Cycle Assessment is therefore a recognized, established  method by which we
can understand the environmental impact of a product over its life time. The p articulars

of performing Life Cycle A ssessment and how we might remediate a manufacturing

process based on the results are not important for this dissertation 12: instead, what is
important here is the emphasis LCA puts on articulating the environmental impact at
di screte stages i,ts genenlrrecayniton thad environmental impact

happens at every st ag and itsfattempt (o identdfyuand quantifyl thef e
constituents of a prnrabidpactt AL ASBY icroonmmd mMment t o char a
and quantifying the environmental impact o f particul ar stages in a pl
helpful when we consider what should be conveyed via a point -of-purchase

environmental impact label and how to best communi cate that impact.  This claim has

12 For more information on how to perform life cycle assessments, see : Society of
Environmental Toxicolog y and Chemistry (SETAC) (1993a). A Conceptual Framework for
Life-Cycle Impact Assessment. Eds: Fava, J., Consoli, F., Denison, R., Dickson, K.,
Mohin, T., Vigon., B. SETAC and SETAC Foundation for Environmental Education, Inc.,
Pensacola, FL; Society of Environmental Toxicolog y and Chemistry (SETAC) (1993b).
Guidelines for Life -Cycle Assessment: A 6 Code of [EdsaCQonsolicFe Allen, D.,
Boustead, ., Fava, J., Franklin, W., Jensen, A., do Qude, N., Parrish, R., Perriman, R.,
Postlethwaite, D., Quay, B., Seguin, J., Vigon, B., SETAC, Pensacola, FL; Ayres etal.,
(1998); Steen and Ryding, (1991); Krotscheck and Narodoslasky, (1996 ); Fava, (1994 );
see Hertwich, etal., (1997 ) for a review and evaluation of some of the primary method S
of applying analyses on LCA inventories .
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been echoed by environmental scientists. Hertwich, et al. (1997) see the potential for
LCAs to be used to facilitate environmentally oriented consumer decision -making and
manufacturer product design when they note, 0 Di sapeampacts such as resource use,
occupational and environmental health risks, and global environmental impacts have to

be aggregated to a single score or at least lead to a single decision 6 (p. 14). Thisis a
suggestion my design project will take advan tage of. The end result could be, as

imagined in this project, a label system that communicates the environmental impact of

a product so that the consumer can compare similar products and make an informed
purchasing decision. In fact, LCA s are presently u sed to make so -called comparative
assertions , t hat i s, an oenvironment al claim regarding

one product versus a competing product which perf
2008a; European Commission, 2008). For example , Jungb luth (2006) investigated the

life cycle of tap water versus bottled mineral water in order to understand which type of

water had the least environmental impact . He found, OA direct comparison o
water from the tap with unrefrigerated bottled wate r shows an environmental impact of

tap water which is | ess than one perfommwhichdhd t hat o
conclude d, frond an environmental point of view, tap water is p referable to bottled

water 6 ( p.In @qgther example, t he Environm ental Defense Fund (EDF) (1995)

sponsored the Paper Task Force, which utilized a form of life -cycle analysis in order to
i dentpiafpyero t hat reduces environment al i mpaagts whil €
3) . I n s o dchosentg exdntine the oentire lifecycle of paper , literally from the

forest to t he;emphasidinh origihalb ).( Phrough this research the task force
produced a number of recommendations for paper purchasers, including what kinds of
paper to avoid, which suppliers to consid er, and which supplier behaviors to support.
A beer company, interested in tracing the life -cycle carbon footprint of its beer, found

the carbon footprint its six packs was seven pounds of CO 2, the bulk of which created
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by refrigerating the beer at the point -of-purchase (Ball, 2009). LCAs like these thus
identify the environmental impacts of similar products across various stages of their
lives and provide recommendations for determining which product under review is a
better choice for the environment (Hertwich, et al., 1997) 13. The audience for present
LCA-based comparative assertions tend s to be environmental specialists and
lawmakers, however . The intent of this dissertation is to describe a consistent way for
consumer s to make product comparisons b~ ased on environmental impact  information at
the point of purchase . But because of the highly contextual nature of LCASs, this

dissertation wil | need to make a couple of a ssumptions before proceeding.

How | Use LCA

A critical design assumption made in thi s dissertation is necessitated by the fact that a
life cycle assessment is a multi -step, highly contextual process undertaken for
particular product s, classes of products, or process es. Consider the general steps
involved in conducting an LCA.  Life cycle assessments begin with defining the goal and
scope of the life cycle assessment  to be undertaken (described in ISO 14041), including
delineating the boundaries of the system being evaluated , requirements for quality, and
so on. Next, an inventory is taken (described in ISO 14041), where data are collected on
the system regarding the quantity of particular materials used and expended in the
system. Then the inventory is assessed in an impacts assessment (described in ISO
14042) , wherein the data gathered i n the inventory are evaluated as to their
contribution to the overall impact of a product or process. LCA concludes with
interpretation of the data (described in ISO 14043). Because LCAs feature a common

process but contextually -determined objectives, in ventories, and so forth, this design

13 There are different methods of conducting LCAs; Hertwich, etal., (19 97) provides a
comparison of six methods.
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project assume s merely that all durable and semi -durable consumer goods go through
the major stages of LCA advanced by the CSA (1994) (e.g., raw materials acquisition,
manufacturing, use/reuse/maintenance, recycling and waste management) . This
project must also assume that product -specific environmental impact inventories and
scores can be developed for each stage (using LCA or otherwise) , and that this scoring
task can occur independently of my task of designing an env ironmental impact label.
Thus, | will appropriate the  notion of environmental impact occurring in discrete dife -
cycle stages 0 inherent in  LCA and how LCA represents environmental impact as it

relates to a product , not necessarily the method of conductin g an LCA. In this way the

design advanced in this project will acknowledge the overall philosophy of LCA, but will

assume that the inventories and formulae for pre senting the scores illustrated i  n the
design can be created at some later date. And, as men tioned previously, LCAs are
specifically meant to quantify environmental impacts and are presently undertaken to

make comparative assertions across products (ISO 2008a, European Commission,
2008) ; moreover, LCAs are presently used by environmental labeling programs like
Green Seal (Green Seal, 2008b) , so these assumptions are not a particular stretch and
it make s sense to use LCA in this way. Later | will more fully describe how | use the
representation of a pflfeedhytG@GAG.s | i fe cycle as
In order to illustrate how information uncovered in LCAs might help consumers
make decisions about what products are better for the environment |, | now refer back to
the life-cycle stages advanced by the CSA (1994) . CSA (1994) advanced four stages in a
pr o d u cfé: &he ervironmental cost of gathering the materials to manufacture the
product, the environmental cost of manufacturing and distributing the product, the
environmental cost of the product while it is in use , and the environmental cost to
dispose or recy cle the product . Simply stated, f or a product to be

environment al waduldhpdeatlyt raté as ibding low impact at all four stages . Ifa

(o]
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product uses very little energy during its operational life but has a substantial
environmental ¢ ost in terms of its raw material acquisition, production and
decomposition, it cannot reasonably be considered low environmental impact. Under
this rubric, every manufactured product has environmental impact, but certainly some
products have considerably  less impact than others. The role of this project will be to
expose this type of information to consumers in a simple way s o that they can evaluate
and compare products.

Next, | will explore the context in which labels reside, starting with the
relation ship consumers have to the environment vis -a-vis the market economy. It is

this relationship that environ mental labels ultimately attempt to influence.

3. The Consumer otestheREavirammento n s hi p

Consumers have an important r ole in reducing the e nvironmental impact of products,
whether or not they are aware  of this . The following section explores this role from an
economic perspective , a role consumers exercise, intentionally or not, in large part
through their purchasing decisions . It is this ro le that environmental labeling attempts

to make clear to the consumer (Teisl, etal., 2002) .

Economic s and Environmental Communication : An Intersection

Levittand Dubne r (1 2005) pr ov o df mordlity regregents anadeairwoidd, then

economics represents thep 206)t While thevemtenhedtds ( perhaps a bit

hyperbolic, micro - and macro economic theory and related concepts certainly help
explain the larger context in which label s operate . This context , in-turn , illuminates
how labels affect consumer behavior thereby influencing the marketplace and the

environment at -large.
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A market economy like that of t he Uni t e dis &¢ atwhishdthere is
freedom for Ga consumer to choose among competing products and services; freedom

[for] a producer to st art or e X p a n dWaits, 20@8s). It eiss & decentralized

exchange, not controlled by government. In a market economy, o0deci si ons

about

production and consumption are made by individual producers and consumers ,0 rather

than by the gover nment (Krugman & Wells, 2006) . Consumers are free to choose what
products best fit their needs and values, and suppliers are free to meet the resulting
consumer demand via the products they offer on the market . Ina market economy ,the
relationship betwe en supply and demand generally functions without governmental
intervention , but this lack of intervention does occasionally present problems . Some of

these problems are substantial enough to be called dmarket failures .6 The Economist

defines a market fai lure as a conditio nwherein , 0 a mar ket | eft to itself dc

resources ef fi.cltigasttuatpordo ifveheld &) ndi vi dual pursuits of

interest [drives supply and/or demand] , instead of promoting the interests of society as
awhol ed (Krugman & Covsidel tise,folloviBgQilllg . tration: In the United
States, the subprime mortgage crisis of 2007 -2008 has been characterized as the
prelude to a market failure (Crutsinger , 2008) in that mortgage sellers and buyers did
not self-regulate in an efficient manner , and individual mortgage brokers and buyers
worked within their own immediate self -interest while neglecting the larger societal
interest of financial stability . Moreover, t he potential for market failure brought abou t
by inefficiency and imbalance in the subprime mortgage market has recently prompted
massive and unprecedented government intervention ( U.S. Congress, 2009; U.S.
Congress, 2008; Crutsinger , 2008 ; Wall Street Journal , 2008 ). This example, the
concept it il lustrates, and the re sulting government al intervention are important for a
discussion of environmental impact because it can be said that presently many markets

do not adequately account for environmental factors (e.g., Krugman & Wells, 2006, p. 3)
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Moreo ver, it can be said that the United States government has yet to force actors
(buyers or sellers) to substantially account for the environment in market transactions
despite the relationship products sold on the market have with the environment. Take,
for example, the motor vehicle market cited earlier. Despite the direct connection
between automobile emissions and global warming (ELPC, 2007), consumers in the
United States are not provided a declaration of vehicle greenhouse gas emissions at the
point -of-purchase 14.15, in large part because there is no federal mandate for
manufacturers to  publish this information . Thus, i n the motor vehicle market the
buyer and manuf acturer ds i nt er dmspturchasa tragsactionp r o dhedee d
immediate interes ts do not comp letely or consistently account for the environment . It
is beyond the scope of this dissertation to determine whether the u naccounted for
impact products have on the environment technically represents a prelude to a market
failure in an econ omic sense, although some researchers sugges t it does ( BBC, 2008 ;
Howarth, etal., 2000). O therresearchers (e.g., Krugman & Wells, 2006) have suggested
that the market as a whole is at least inefficient at managing and accommodating
environmental r esourc es. In any event, this characterization remains a helpful way to
understand how free markets account (or do not account ) for different factors. What
can be done ? Such market inefficiencies (like the subprime mortgage crisis) often
necessitate government intervention in some way , and as we shall see in Chapter Three
governments across the globe are beginning to intervene in the marketplace in order to

better account for the environment in market transactions

14 The publication of vehicle fu el economy is federally mandated at the point  -of-
purchase for new automobiles (US EPA, 2007c) and fuel economy is a strong indication

of greenhouse gas emissions; however, it is conce ivable that many consumers are not
aware of this relationship and therefore may not connect fuel economy directly to issues
like global warming.

15 This is true at the  United States federal level, but as we shall see | ater, the State of
California has made progress in this area.
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Two ways in which governments may chooset o intervene in order to ensure that
the market accounts for environmental impact are product labeling and environmental
standards /regulations  (Wiel and McMahon, 2003) 16. Standards and regulations are
probably the more direct of the two tools t hat governmen ts can use to affect the market,
but depending on the political climate (e.g., the ongoing tension between regulation and
deregulation apparent in the United States 0 political system ), governments of market
economies may find such intervention untenable precisely because of its effectiveness .
Again, free markets by their very nature are meant to function without active and
substantial government regulation  (Watts, 2008) . Instead, governments in free markets
may be more willing to support labeling programs as these programs do not directly
regulate the market , yet they can still have a substantial effect on it. Indeed,
environmental labeling programs are sometimes c haracterized as O mar foati ent ed 6
approaches (EPA, 1994) for addressing environmental issues , acknowledg ing their
inherent compatibility with market  -based economies. Tothatendt he U.S. government
supports several environmental labeling programs, some that claim substantial
success. The voluntary ENERGY STAR label, for example, is said to save the
atmosphere from the emissions equivalent of tens of millions of automobiles annually
(U.S. EPA, 2008b) by simply indicating to consumers which products are energy
efficient at the point -of-purchase . This works in part because | abels like ENERGY STAR
are effective at reducing the extent of information asymmetry  (Howarth, et al., 2000) ,
another concept in  economic theory and a precipitating factor in inefficient markets

Information asymmetry describ es a condition wherein one party in a market has
more or better information than another (Aboody & Baruch, 2000) . This asymmetry

can appear on either the seller 6 sr the buyer 8 side (individually or as a class) , although

16 While not a focus for this project, Killingsworth and Palmer (1992) explore the
complex rhetorical relationship between governments, the public, the environment, and
other actors.
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with regard to environmental impact it seems the producer/manufacturer tends to hold

far more information about the environmental impact of a product than does the buyer

despecially regarding the i mpacts o fmandfacteringpr oduct 6.

process. This asymmetry can perpetuate a market failure vis-a-vis environmental

impact when buyers (consumers) are not  provided a reasonably complete view of the

environmental impact of the products being offered on the market . In stead, consumers

may only be privy to certain types of information doften cal |l ed oOproduct attrib
consum er research literature 9 from which they can make their purchasing  decisions .

These attributes  includ e: t he p rapparentc tfe@tares, marketing about the

product, and t he pr o prioce (EBAs 1994, p. 1). An environmental label, however,

can help balance this information asymmetry. With an environmental label, consumers

are provided information that allows them to evaluate a product not just on the basis of

price and features , but also on environmental criteria , thus enabling actors in market

transac tions to account at least in part for environmental impact. The ENERGY STAR

label, for example, is said to, dintervene] in the producer -consumer relationship by

providing consumers with product information and by creating incentives for firms to

improve t he environment al performance oetal.t20@jp. produc!
482). To describe how this happens d and a point at which environmental

communication and economic theory intersect d a couple of definitions are in order . In

economics, an externality i s aost oroa benefit that falls on third parties and is

therefore ignored by the two parties to the market
788). Furthermore , a negative externality dmposes on third parties a cost such as

factory pollution, j et noi se, or auto emissi ongsemphésdinEacher n,

original ). Environmental impact is a term generally used to describe a conglomeration
of negative externalit ies & e.g., effluents, deforestation, air pollution 0 and collectively

these are societal cost s generally un accounted for in  transaction s between buyer and
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seller in a free market . Environmental communication artifacts , such as labels and
Environmental Impact Statement s, and communication events, such as public

hearings , help make visible other wise ignored or invisible  costs borne by society as part

of a process known as ointernalizing external costso

Environmental labels inject societal costs like environmental impact into market
transactions, providing inf ~ ormation to the consumer so that s/he may take into account

the social costs of the product s/he is considering 17, Thus, environmental
communication artifacts like labels help counterbalance potential information
asymmetry by providing the consumer informa tion about a pr o d envitordimental
impact that heretofore only manufacturer s would be privy 18, Said another way,
environmental labels can p rovide a more comprehensive  indication of the tr ue cost of a
product , a cost that extends beyond simply the purchas e price. In this way an
environmental label can upend a power differential (in the form of access to
information)  that exists between manufacturers and consumers. Do ne well, an
environmental label can mean environmental impact data is no longer hidden fr om
consumers or only decipherable by experts. Lyotard ( 1984)says, baccess to
will continue to be, the prerogative of experts of all stripes. The ruling class is and will

continue to be a class of decision make r s (@. 14). If this is indeed the case, what if

effective environmental labels allow the public to make environmental ly oriented

17 This awareness is a weak , incomplete form of inte rnalizing external costs & actually
incr easing the price of a product to account for its true cost (including externalities) is

technically what economists refer to as oOinternal

18 Of course, economic models like the  one articulated above have an implicit
commitment to a predictable, rational world at some level . The EPA (19 94) states, for
e x a mp toenake économically rational decisions, consumers must have access to all
information relevantt o their decision -making é ( p . 1) et aH, ¢2609)rdesbribe

the underlying assumption in this view of economi

will make rational (or utility -maximizing) decisions given the information at their

di sposal 0 Asweshall &8laterin this dissertation, some researche rs challenge
these assumptions, and, in particular, how real consumers behave in purchase
decisions.

(N
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decisions like an expert? This would allow the public to take over the reins of the

environmental ruling class. And with environmental impact labels indic ating the path

to reduced environmental impact, the public can begin to decide which directi on it
wants to go. In this way, environmental labels are an example of what Waddell (2000)

calls aNayOneffersonian Model 6 @&fmodpluhbati ch optherst,i cd p a't

public has a right to participate in decisions that affect its well -being, but that it should
be empowered to do so, simply and unproblematically, through a one -way transfer of
expert k nowl e dlg ecénonficp, .perh@ps the most direct way in which the

public participates in the economy is via market transactions, and from a labeling

perspective, a label is an effort to transfer expert knowledge to the consumer in a simple

way. The technical communicator plays an obvious role here: acc ording to Coppola &

Karis (2000), 0Clearly, t here i s a [imhelpirg pdoler t he t e
understand environmental issues] , who can help people visualize and understand
environment al data so that t hey ¢ aii). Thatedhnicalnf or med
communicator can produce the artifacts that facilitate the transfer of expert knowledge

to the public, including environmental labels.

Consumer Decision -Making and the Environment

L e t tdrs our attention now to the individual consumer in a market economy . In a

market economy, labels themselves do not immediately affect change. Instead, labels

afford people (buyers, consumers ) the ability to make purchasing decisions that a ffect

change. The intent of environmental labels is to influenc e those decisions so that they

begin to include environmental impact factors. Such changes take time, of course, as

they requi re consumer education and what Killingsworth and Palmer (1992)
understatedly refer to as . &wdeducat lon @mdljbyuextensiennt 6 ( p .

social adjustment) is, in fact , one of the central goals of environmental labels  in general .
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Teisl, et al., (2002) summarize , 0one ai-labeloi$ to edocate consumers about

the environment al i mpacts of tisk, eand misposalutberebys manu f a ¢
leading to a change in purchasing behavior and ultimately, to a reduction in negative

i mp a c p.s389). ( The role of environmental labels therefore is in part to educate the

consumer that environmental impact is important , and to call attention to the fact that

each product a consumer evaluates has a measurable environmental impact that may

be better or worse than similar products. On the first point, i t is important to

acknowledge the powerful agenda-setting role that environm ental labels can have just

by virtue of their existence . Cox ( 20 0Oagendamsaitinge sefers o the effect of

medi a on the publ icds perception of the s;alience
emphasis in original ). Put simply, the inclusion of a man datory environmental label  on

a product will tendto i ncrease the publicds perceptisn that
important by virtue of t he. IThebagehdad settipgr etomrale c teolds that

because a labeling program exists, the public will perc eive that the label describes an

issue the y should care about . For example, b ecause the United States government
mandates the use of the Nutrition Facts label on foodstuffs (FDA, 2008a) , consumers
are more likely to perceive that nutrition information is important than if there was not

a mandatory label. B ecause the U.S. government mandates th at the FTC EnergyGuide
label be deployed on major appliances (U.S. FTC, 2007), consumers are likely to
perceive energy efficiency is more important than they would i f no label existed. But
unfortunately, t he inverse is probably also true then o the fact that mandatory
environmental impact labels do not presently appear on most products may tacitly
reinforce the perception that environmental impact is not an important issue.

When a label does exist, however, the label does not simply indicate that the
issue is important, it also indicates a decision needs to be made by the consumer.

Wickens (1984) has described a primary problem in decision -making in general is
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simply understanding the problem -- or, even, that there is a decision to be made (cited

in Albers, 2003) . According to Al bers (2003), 0 ¢

interpret the information around them. Incorrect or incomplete information can lead to
incompl ete or invalid decisionso6o (p. 277) .
consumers that there is a decision to be made; with respect to environmental labels,

this means that a decision can be made on some environmental criterion or criteria.

Thus, allowing consumers to  understand that a product has an environmental
impact and helping them realize environmental impact is important is only one step in
affecting change. The change in purchase behavior Teisl, et al. (2002) refer to requires
consumers to modify their decision -making regarding what factors to include in
purchase decisions and how much those factors are to impact decisions . Accordingly ,

environmental labels  dmay affect behavior by influencing the number of attributes that

Label

aconsumercons i ders during a choice occasi on (Teid,.eg. , a p!

al., p. 341). Effectively this means that point -of-purchase environmental labels may
change or modify behavior by expanding the number of  attributes a consume r uses

when making purcha sing decisions. As Boardman and Palmer (200 7) put it regarding

environment al |l abels for electricity disclosur e, o[

a supplier on factors other than price, making an informed decision which reflects their

environment a | valmpe4d4d). Wit h environment al | aldcisibns ,

making may expand beyond factoring -in and comparing price and features to i nclude
environmental impact as well. There is evidence from various domains that such an
expansion, facilitate d by labeling, can and does happen. Teis | and Levyds
of nutrition labeling on foodstuffs in a supermarket found that , dabeling of food
products with respect to their nutritional characteristics . . . can significantly affect
consumer behavio r ép. Z6). Wiel and McMahon (2003) citer  esearch (Bertoldi, 2000) on

a European Union energy -efficiency labeling scheme that d emonstrated , dthe] average

consu

(1997)
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energy efficiency of refrigeration appliances improved by 29% between 1992 and late
1999, with about one-t hi rd of the i mpact at tpr 1409+t atid e t o

suggests that demand and supply w ere significantly and positively impacted post-

labeling . As mentioned previously, Tiesl, et al., (2002) documented the significant
i mpact 0dol pabeling had anf caned ftuna sales. And Levy and Fein (1998)
concluded, after studying consumersdé ability t

nutrition -related tasks , that, thé food label appears to be a good tool for making
product sepe@Bi onsod (

But how does raw data about the environment al impact of a product get
transformed into consumer decision -making? Spence (2007) puts forth a simple
representation of how humans interact with data in the context of information

visualizations (F igure 2) that is helpful for answering that question

// \
Vs ~ \
/_.-'/ \\‘
Rfezrefse“h"m PR /" Higher-Order
of data ( ) / bt \
Infer- - |Cognitive Processes
— | foce <4———— :@1 | \
o e @ i Perc;;;\’on | Problem (re)formulation |
Data represented data Evaluation of options |
. | Strategy formulation |
Interpestation | Intemal modeliing, etc |
Interaction to select - @ \ B _ /
the required view of - — Decision making  /
data \\ /
i J \ /"
\\\ //

Figure 2: Relationship of I nformation Graphicsto Cognitive Processes?!?
Spenseds deswilkke,lat a rudimentary level, how human beings interact
with data, be it via computer -generated visualizations, labels , or any other information
design artifact . A couple of interesting distinctions are made in this model. First, data

are separate from their representation and presentation here. Spense differentiates

19 Adapted from Spense, 2007 .
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bet ween the two thusly: repiretsenp et 29y whegas ans t o
presentation means 0t o po98). d clarifg th veseenwancedddefimifiohsa y 6  (
further: data can be represented in many different ways including categories and

numbers , and each representation can be presented in many different ways such as a

bar graph or a Gantt chart.  In this project, the data for cradle -to-grave environmental

impact of a product can and will be represented in terms of the four stages of a

productds | i f anthesliscassion afL€Cleld presented earlier in this chapter.
The presentation of this data, however, can take many di fferent forms & including a
numeric value, a scale, a bar chart, and so forth . These two distinctions are ,

incidentally, an exampl e of what Cox onxsadguticaeeéds qualei t
environmental communication. As can be seen in the myriad options available for
representing and presenting data about the environment, a ny decision to portray data
about environmental impact is unavoidably constitutive, for data a nd its resulting forms
can only be a proxy for real environmental impact. In any case, | shall make clear the
decisions surrounding data representation and presentation in the discussion of my
label design in Chapter Four
Refer ri ng back t o [Stheesecors 6ismpomantdistinction I would like
to call attention to  is that humans receive information visualization s from an interface

of some type , be it in a dissertation , poster, or computer display form. The interface in

this project is, of course, a label displayed at the point of purchase . The third
di stinction | 86d | ipereeptibnoandniraekpestatiorsaretséparate human
functions i n S p e n s e dwhichrthemselles are separate from higher -order cognitive

functions . Because of this distinction | shall address these elements somewhat
separately in this dissertation  : | will speak more specifically about human p erception in
the section of th e dissertationentitted o1 nf or mati on Design as6ahd Pert ai

some of the distincti ons between perception and higher order functions in the theory
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surrounding the study | describe in Chapter Five. The last distinction | draw from
Spense is that the higher -order cognitive functions  are where decision -making occurs. |
explore this topic  from two vantage points in this disse rtation: from the macroscopic

view using economic theory, and from the microscopic via using research on consumer

decision -making , research on environmental labeling programs , and research on the
human perceptual syste m. Of course, Spenseds model , which was
specifically to information visualization, features one critical aspect of higher -order

cognitive processes that is not particularly relevant to lab el design efforts: people are
presently not able to manipulate or interact with point -of-purchase labels in order to

select different views of the data  therein , which would be a rather high tech example of
Kostelnick6s oOrhetoric ).oLabepdesignerscnug anstead chéose( 2 00 7
(ideally thr ough user research and usability studies) one view of data to use on the label

for the audi eawdewdmt isnbeoadly ®ffective . Nonetheless, higher -order
decision -making of some type does undoubtedly occur when people interact with labels.

Instead of deciding how to modify the display of data, the decision -making event might

desi

revolve around whether or how to use the informati ondisplayed . | n t his way Spens:¢

model describes in a simple way how data gets transformed into buying decisions.
Whil e Spenseds model i s helpful for describi
decision -making, the model is not  meant to explain much about decision -making itself,

nor does it address the ways in which data representations and presentations can be

ng

maximized t o facilitate decision -making. Nicelyc ompl| ementi ng Spenseds mode

an information processing mo del advanced by Wogalter (1999) (F igure 3) which does
just that . Wo gsanodeleaddfesses the sequence by which warning information gets
transformed i nto audience behavior o par t of t her déehriég herrocesses

alludes to yet does not fully articulate 8 and highlights issues  that may complicat e this

Sp

transformation . While intended to describe war ni ng i nf or mat inodel Wogal't
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seems relevant a nd applicable for any information system  and is particularly relevant

for an environmental label. As such, in the following discussion | have replaced
Wogalter & sverbiage about warning information with verbiage about environmental
information  wherever app ropriate , and | have narrowed his generic discussion of

anformation éto the specific instance of labels

Environmental Information

;

Attention

L 4

Comprehension

v

Beliefs and Attitutes

v

Motivation

v

Behavior

Figure 3: An Information P rocessing Model for L abels 20
Wogalterds model begi ns a tinfotmhtien iderhbedied io &ni
information artifact & and the human being at the OAttention ¢ stage. Wogalter points
out rather intuitively that the first role of a n information system like a label is to

Ocaptur e abp.t9e)ntad sirptyoget(noticed by the consumer. Getting noticed , it

turns out, can be a difficult task for a point -of-purchase label as they need to vie for
attention in  both informationally - and environmentally -noisy retail environment s and
20 Adapted from Wogal t er, 19 9Warninginf@magonn6 owas | i st ed

CEnvironm ental Information 6 as | present it

on betw

nstead
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on busy product packaging 2. After t he consumer ds attention
information conveyed on a label then needs to be comprehended by said consumer.

Facilitating this comprehension is perhaps one of the most complex tasks for an

environmental label designer, for environmental issues can be complex , and consumers

may not have the abil ity or motivation to negotiate that complexity. Thus, s implicity

may be a key to facilitating comprehension. Next, the information must oOagree with
personds attitudp.s96gnd whelciheflsdédwo(ul d extend to inc
values. In thi s stage the consumer consider s what the label is communicating and the

consumer determines whether s/he accepts the information to be true or worthwhile

Wogal ter suggests t hat dcoattitudes [ and beliefs]

emotional involvemen t [ with belieflThejthe nfegsage must3motivate the
consumer to act.  Finally , the consumer exhibits some behavior d in the case of labeling,
likely some purchasing decision or evaluation. Wogalter says of his model
that this model proceeds in a temporal sequence implies that there are potential
O0bottl enecksd that could prevent the process from
words, in the event that a label does not attract attention, the comprehension stage will
not start; int he event that a consumer cannot comprehend a label, t he stage at which
consumers factor -in their beliefs and attitudes will not start . So, all the four stages of
the model need to be processed in order for the information to result in behavior, and a
message must advance through  the stages sequentially .
Investigating the model in more detail, Wogalter advances some
recommendations for facilitating a message® s p a shsoagh ¢he various stages. For

0 At t e n bhei affersdba series of design suggestions, inc  luding suggestions for label

21 There are some apparently successful approaches, however. T he U.S. FDA Nutrition
Facts label (US FDA, 1993; US FDA, 2007a) seems to do this job admirably with its

stark black -and -white design often contrasting with t he colorful food packaging on
which it is affixed.
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designs and their placement. Many of these suggestions will be described later in the
section oIl nf agn esalt Remams t® keabels , dut t he central theme of these
suggestions revolves around ways in which a designer ¢ an cut through complex and
noisy information environments to capture the notice of the reader. For

oComprehension 6 Wogalter offers a caution about what level of audience a label should

be designed for, and methods for ensuring that the designs work. In p articular,
Wogalter cautions communicators to design messages with simplicity in mind, being
careful to target the message to as broad an audience as possible. More on this

important subject later. For 0Beliefs and A ttitudes 6 Wogalter acknowledges that whi le
there is not as much research in this space from which he can draw recommendations

as in t he previous stages he documents, 0Heliefs and attitudes ] can strongly influence
whet her a warning will $sae maddrectyt W vogalter (pgnitstdut3 ) .
t h atfa..d message is in opposition with existing beliefs and attitudes, then it is

l'i kely that it wi || bnethisi stageoWogatted  lsp . cautibris 4abel
designers about the potential for message blindness 0 that people very fam iliar with
warning labels and their messages will be less likely to notice and heed them. Lastly,
communi cation that is noticed, under stood, and
and attitudes also must motivate them to act, and Wogalter characterizes this in terms

of the o0cost of complicampeée i amd e 6 oHerp weoaftiverhh ran

interesting p roblem for environmental labels, a problem any environmental label needs

to overcome to succeed. For warning messages (as i s Wogas) the costof f ocu

compliance/non -compliance is oftentimes a relatively  straightforward calculation for the

reader, for the cost of compliance or non -compliance is often borne by the reader
herself . Not heeding a warning could result in the loss of limbs, for example. For
environmental labels, however, the cost of non -compliance is typically borne by the

environment and humankind over the course of years , neither immediately nor directly
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by the consumer herself. Cox (2006) notes a conversation wherein a cons umer, when
asked to choose between her car and a clean environment, chose a clean environment.
But when her husband expressed doubt about the consumer giving -up her automobile
in real life, the consumer seemed to suggest that she did not believe this is a choice she
is being asked to make in real life. In this example there seems to be a disconnect
bet ween the consumerds gener al concern about t he
personal interest her automobile. A similar phenomenon may be reflected in the  work of
researchers who have examined the value consumers place on environmental factors
(e.g., Auger, et al., 2007) , wherein environmental factors related to a product appear to
be less important to consumers than issues of employee wages or human rights
surrounding the same product . Employee wages and human rights may be perceived
as perhaps a more immediate, more personal concern than environmental factors. In
any event , Wogalter remarks that social influe nce is a motivator (p. 105) and anecdotal
evidence suggests there is a growing concern for environmental issues . Other
researchers (many cited previously) have also noted how labeling programs do appear to
have a motivating effect o n consumer decision -making , and as Cox (2006) notes, media
andcommun i cation artifacts help to increase the publi
are important , just by their very existence . So while the cost of non -compliance with
environmental impact labels might not be presently perceived with the same urgency as
do warning labels, research suggests consumers do appear willing to use environmental
information in their ~ purchasing decisions and this willingness is likely to increase as
people begin to recognize the cost of non  -compliance on environmental issues can be
significant and personal

While this chapter has heretofore approached labels from economic and
information -processing perspectives, there are more perspectives on decision -making in

the marketplac e that warrant  brief mention . For example, t here is an ethic al
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perspective on environmental labeling  and its influence on people and their decision -

making as well. Collins -Chobanian (2001) states, oOPeopl e cannot take

harm without kpn @34). eld ghés dsense, environmental impact labeling
provide s consumers the information they need to make informed decisions rega rding

what products to purchase and also illuminates their role in the environmental health

of the planet. Without such information consumers cannot or will not take
responsibil ity for the harm they do to the planet. Collin s-Chobanian (2001)
summarizes this point nicely: OEnvironment al

to see where our responsibility lies, amd338nabl e

Itis easy t o ignore that which is unknown; it is obviously less easy to ignore that which

is known.  With this philosophical stance Collins -Chobanian clearly aligns  with the
rhetoric of science Kostelnick (2007) describes in his work . This rhetoric includes
commitment t o t he iraienal, efiidient thétaric od data design [that] embodies

an intrinsic ethical component because it implies that readers deserve a full,
unadulterated disclosure of data and that designers have a moral imperative to provide

i t 6 28Q)p I will revisit this rhetorical stance.

With another perspective altogether, Albers (2004) advances a model for the
communication of complex information for decision -making in complex situations.
Although his model privileges web  -based systems as t he medium for providing people
information, the model is at least partially extens ible for characterizing  information
systems like labels as well. The model itself is comprised of five interrelated elements:
the situation (that is, the world state the us er needs to understand), the goal (that is,
what the user hope s to achieve, which can be divided into subgoals if needed), the
information need (that is, the information required by the user to achieve her goal),
people (that is, the actor(s) either direct ly or indirectly involved in the situation), and the

system (that is, the repository of information the user can access to help understand

resp:

abel

a l
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the situation) (Albers, 2004) 22, Essentially the user within this complex information
situation has a goal, a goalth  at can be met in -part by relying on a system that provides

her a better understanding of the situation at large. For a typical purchasing example
involving environm ental label s, we can describe the situation a s the inherent
environmental impact of the pro  ducts a consumer is evaluating in a purchase decision
There are probably many goals a consumer has in a purchasing decision , but for
consumers who are motivated to reduce their environmental impact , at least one
possible subgoal is to choose the least im  pactful product that still provides her with the
other attributes  she desires23. The i nformation need of that consumer with regard to
environmental impact then is the extent of environmental impact associated with each
product. And lastly, the system medi ating this complex situation  would be the

environmental label, helping the consumer to understand the impact of the products

she is evaluating such that she can make a purchase decision . Albers applied this
model in a study of car buying (Albers, 2000). He surmised that a system meant to
facilitate car buying should oOoprovide integrated i

deci si ond6 ( Al 2Oy nosnecesxsdril§ dictae a buying decision to her. As such,

Albers reiterates a common theme suggested by many information designers: that
information design should scaffold a usero6s under st
can make an effective decision for themselves. An effective environmental label,

therefore, should do the same. And, accordingto Coppol a and Karis (2000),
there is a role for the technical communicator [in these types of environmental

communication situations], who can help people Vvisualize and understand

environment al data so that they caip make informed d

22 This model, incidentally, shares many surface features with Activity Theory (see

Kaptelinin & Nardi, 2006 for an overview of Activity Theory).

23 Due to the agenda -setting nature of labels (Cox, 2006),t  he label itself might generate

a concern for the environment as a subgoal that did not exist prior to a
interaction with it.
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But environmental labels do not always affect change , for good and multiple
reasons. Gram-Hanssen, et al., (2007) debunk ed what they call the myth of the
orational e nl idégthat enang dabelareseaschers and designers assume,
claiming , 0 p e o aré ot empty recipients of . . . new information given by . . . labels.
They are actors that interpret or reject new information on the basis of previous
knowl edge and of the nor ms po2886} hleother wordscpeagple net wor k
integrate and react to new information differently, based on complex, idiosyncratic and
ever-changing algorithms influenced by their personal experience and the norms of the
culture in which they live . This stance is echoed in the social rhetoric describe d by

Kostelnic k ( 200 7 ) view$ datahdesign as a process of communal convention -

building whereby readers interpret displays through their collective learning,

experi ence, and valueso6 (pr.eadi&d)s amdkc mholtd so ntaluarte n ol
who gaze innocently; r at her , they are members of ®R869.cour se
Both concepts maintain the idea that just b ecause people are made aware of something

such as the environmental impact of products does not mean all people will change
their purchasing behavior a ccordingly or that we can expect any one person to change
their purchasing behavior absolutely and ever more; indeed, the mere act of becoming
aware of something by virtue of a label may require cultural adaptation at some level.
While th ese point s are lik ely true, it is also true that environmental labels do not need

to be completely embraced in order to bring about meaningful improvements to the
environment ; a ten percent reduction in waste, while certainly not as substantial as one
hundred percent, is st ill helpful. Others (Boel, 2008) have pointed out that i mproving
the environment should not be seen as a zero -sum game. Furthermore, it is
commonplace for communities to adjust to new types of displays: as Kostelnick noted,

late 19t century census data di splays were initially difficult for the public to

under stand, but | ater othe public had achieved a | €
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[interpretativel] e X p Ip.a&2863.t $odtmay taketime orelabalsats y 6 (
influence people and the ir social networks, and it may take time for social networks and
the people within them  to adapt to the display of environmental impact information on

a label, but such adaptation can and does happen. Acknowledging the ability for a

label to cause change in people and their networks Coppola & Karis (20000 suggest, OBy
producing sufficient change i n [ peopl eds] pri me
communi cation artifacts], we can . . . influence tI
the [desired] behavior [e .g., toward acting in environmentally -responsi ble ways] o6 (]
Labels may slowly change the norms of social network s (and the people within them)

such that their impact anduse grows and peopl eds be¥MHavior changes
Labels have also been shown to be less effective for certain audiences. Levy and

Fein (1998) researched consumersd ability to use a

concluded that ability seemed to vary by age, race, education and other factors as well.

In particular, they found ¢ = onsumers who were over 55 years old, nonwhite and less

educated were less able to complete tasks with the nutrition labels  under evaluation (p.

213). This finding deserves  extreme caution, however. It may be that the labels used in

Levy and F e i wefessimgyt mal ylesigned to adequately accommodate this

audience. In this sense, these findings probably speak more to the quality and success

of the label d esigns than the ability of the subjects 25. But regardless of the cause for

Levy and Feispndgain, & labelthg pragram does not need to be absolutely

effective in order to make a difference. Furthermore, one role of labels is to educate

consumers (Teisl , et al ., 2002), and so it is conceivable that a labeling program that is

24 And while it might be tempting to disregard the previous discussion and simply

declare environmental labels would only be effective for oenvironment al
Killingsworth & Palmer (1992) have pointed out the futility of dividing people (and, by

extension, their behavior) into strict oOoenvironment
instead suggesting reality is more nuanced and definitions are more fuzzy than such

categories allow .
25 This is a tenet of user -centered design (Mayhew, 199 9; Vredenburg, etal., 2002).
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not initially succ essful will, over time, become more successful as consumers with
many backgrounds learn to use them and their values shift to account for
environmental facts  in their purchase decisions. In any case, th ese ideas 0 that a label
should be designed to be use d by as large an audience as possible and that labels
should provide an educative function o will influence many of the design decisions in
my label design.

Labels have been shown to affect behavior in some unexpected ways as well.
Teisl and Levy ds Hiats whether nutrition labeling results in healthier eating
(1997) led them to conclude that while labels do  significantly affect consumer
purchasing behavior  (and, incidentally, quite quickly in the case of nutrition labels ), the

impact seemedtobebou nded by 6. bolihgygpedtulated that consumers may use

nutrition labels to understand the nutritional limits in which they should operate & so-
called nutrition budgets . Extending the argument a bit with an extreme case ,
consumers may not necessarilyr educe their overall consumption

when they use nutrition labels ; instead , a consumer might reduce their intake of
healthy food in order to maximize their intake of unhealthy food while remaining under
the recommended daily limit for a nutrition measure , thereby displacing the intake of
healthy food. An illustration is helpful here. A consumer may understand that he
should intake about 2,000 calories a day , but he may use that information to ensure he

does not exceed 2,000 calories of unhealthy food (that tastes good) , as opposed to

choosing 2,000 calories worth of healthy food (that may not taste as good) as is
presumably the intent of nutrition labels . Furthermore, Teisl and Levy believed
consumers may use labels as tools that provide them information with which they can
make tradeoffs betwe en taste, health, and so forth . The bottom line of these points is

that people are unlikely to make purchase decision s based exclusively on nutrition

label s, a caution echoed by Gram -Hanssen, et al., (2007) in a n altogether different
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research context . The implication of this research to environmental label projects is the

acknowledgement that consumers may use environmental labels in order to create and
work within 't hei r i nternal 0 broedta ssues. f Reaple may\place a value
on environmental factors, but this value will necessarily be weighed in the context of

other product attributes consumer s value.  And the budget may be shared between

multiple purchases & a consumer who regularly  purchases products with low impact

may feel justified to occasionally choose a high impact product that better fit s their
needs. T hese budgets may themselves be slowly moving targets as well. The EPA (1994)
noted that environmental information onalabel o wi I | have to compete with

factors that consumers already use when making purchasing decisions: price, quality,
brand, personal experience 6 ( p. 9 5) ,citetam EDA tstiadg y of nutrition labeling

t hat f sales fbr cértain foods increas ed 12 percent when shelf labels reporting

nutritional information wer e iinst rcoadruccesidva b(lpe. t9h5a)t.

capacity to incorporate  environment al impact information into product purchases may
similarly change and exert a greater inf luence over decision -making over time, and
labels might help facilitate this change . This phenomen on may be in evidence now, in
fact, with the growing demand for energy efficient products and the expansion of the
ENERGY STAR labeling program (U.S. EPA, 20 07a) offered as just one example.

| shall now turn  my attention once again to  economic theory, this time focusing
on the supply side of the economic equation . According to the law of supply and

demand , consumer demand can compel manufacturers to produce products with less

environmental impact . In a market economy , supply and demand assume a
relationship well -characterized by economists (e.g., van Tassel, 1969) . Vastly
simplifying things for this project: If buyer s desire environmentally friendly product s,

suppliers will respond with environmentally  friendly products in order to maintain or

increase market share. The EPA (1994) of fers, 0Compani es wi
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certifications [including labeling] if . . . the company anticipates increasing sal es or

avoiding loss of market shar e to competitors 6 ( p . LaPe& kan play a substantial role

here. Tiesl, et al. (2002), not e, oi f a significant portion of t
demands environmentally friendly products, the presence of an eco -label ing program

may provide firms an incentive to differentiate and market their products along an

environmental character isti ¢ ( (p.)365-356). In fact, Souheil (1995) quotes a Bosch -

Siemens representative as  saying, lalgeling is having a major effect on ou r [home

appliance] sales ... We see market share decline or rise within even as short as three

months after [energy-efficiency] | abel i ng commenceso (i, 2003Wp e | & Mc
1411). Inde ed, business researchers ( Bhat, 1996) have begun to see creatin g and
marketing environmentally responsible products as a ocompetitive advant a

corporations 26, So, environmental labeling helps the environment not just by indicating

to consumers which products are better for the environment than others 0 these
programs also incentivize manufacturers to produce more env ironmentally  friendly
goods. Thus we have come full circle, exploring how environmental label ing can effect

consumer purchasing behavior (  Wiel & McMahon, 2003; Tiesl, et al., 2002; US EPA,
2008b; Kabe rger, 2003 ), thereby compelling manufacturers to produce lower -impact
products and reducing impact on the environment . This cycle, like labels themselves,
revolves around the consumer.
Environmental communicators too have noted the power of consumer awa reness
and action , mediated and motivated by communication artifacts . Cox (2006) says,
0Oindividuals and communities have a stronger chanc

health and quality of their local environments if they understand some of the dynamic S

26 Baht (2000) also suggests business leaders employ life  -cycle assessment in their

enterprises, as LCAis, 0 an piomt ant tool for green management . ¢
summari zes, Oby measuring greenness from cradle to
basis for comparison and i mprovemento (p. 64).
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of and opportunities for communi cat iWhile thia quota t
may have initially referred to the way in which individual consumers communicate with
governments and manufacturers in a traditional sense, | believe it can also refer to
purchase transactions , for in economic s the purchase transaction can be seen as a
form of communication and an atomic element of the economy itself .

This discussion and my argument would be incomplete if it did not acknowledge
the counter argum ent to the role and importance  of consumer purchase decision -
making and labeling to the environmental health of the planet . Maniates (in Princen
2002) notes with chagrin that the 1980s w ere a time in the United States when
aresponsibility for creating and fixing environmental problems was radically reassigned,
from government, corporations, and the environmentally shortsighted policies they were
thought to have fostered, to individual consumers and their decisions in the
mar k et p p.a&8).e Bomé scholars (Book chin, 1989) have criticized this reassignment
with the contention that it absolve s government s and corpo rations from responsibilities
that are chiefly their own |, instead shifting the burden to consumers . While a shift
doubtless happened (and may be continu ing to happen) , | believe it is reasonable to
suggest that responsibility for reducing environmental impact is ideally shared between
consume rs, government and corporations. In this stance | align myself to the view
Kilingsworth & Pa Imer (1992) hold, a v i e wthatotechnological and bureaucratic
solutions [to environmental degradation] will be ineffective 0 or impossible & unless

accompanied or proceeded by free and broad access to special knowledges and relevant

information ,6 ( pknowlkdge and informati on that foster 0soci al adjameng ment s 6

the general population of consumers that lead to behavior s that do not adversely affect
the environment.  Good environmental labels can be instantiations of that broad and
free oOspecial knowl e dogertatd nihe, éale(R085) aather elegarily

summarize the philosophical underpinnings of this viewpoint 0 called incrementalism 0

t hei

r
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and its overall belief in  focusing on the consumer in order to address environmental
issues: envitonmental concern with consumption suggests a pragmatic and anti -
apocalyptic view of environmental issues. To advocate incrementalism (small changes

in a positive direction for a large number of persons) indicates one believes it is possible

to respond to the challenge [of eco logical problems] even under the present economic -
political conditions, and it also indicates a view of solving or at least reducing
environmental problems that arise from a great number of small and individually

i nsignificant Brpowering oorp sumePs1t) make good, environmentally -

responsible buying decisions via labeling need not be cast in terms of absolving
government and i ndust ry 0teredueesepvioonnsentdd impactt y and need not
be presented as an alternative to these efforts ; instead, | believe consumer

empowerment is complement ary to these efforts 27. | am not alone in thi s belief & in fact,
Wiel and McMahon (2003) have also argued that the combination of consumer -oriented
labels and environmental standards are an effective , potent combination.

Having provided an overview of LCA and the representation it offers of the
lifetime environmental impact associated with a product, and having provided a sketch
about how environmental labels affect the market in an economic sense, | shall now

turn my attention to information design.

27 Incidentally, while government and industry remain important playersi nthe
environmental health of the planet and would need to be part of a labeling campaign at
least in terms of implementation, their role in environmental labeling is not the focus of
this dissertation
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Chapter 3 0 Information Design & Label Examples

People seldom improve when they have no  other
model but themselves to copy after
8 Oliver Goldsmith

1. Information Design as It Pertains to Labels

The effectiven ess of labeling programs can be d escribed in part by the larger economic
context in which labels operate, but labels can also be evaluated as individu al
information design artifacts whose effectiveness depends in large part on the quality of
their designs.  This chapter provides a review of some key areas in information design
and technical communication that are directly applicable to a label design project like

this one . These subjects will be explored using an information design framework
advanced by van der Waade (1999).

First, however, | want to offer a few words about information design as a field of
scholarly inquiry  in relation to the practice of design historically, and explain how it will
be applied to this project. Zwega , et al., (1999) trace the history of guideline and
specification use in information design, stressing the disconnect research has had with
design practice . In Zwega, et al.0 $istory (and painting with an admittedly broad brush)
designers have eschewed academic research on desi gn and have avoided the use of
published guidelines in their work , while academic research has largely ignored real -
world design problems  with which  designers must deal. Instead of guidelines,
specifications and academic research, designers have relied up on ¢professional training
and acquired cr Azwegasena np. kxi)p 6 Mijksenaar (1997) echoes Zwega,
et al. sBobservation from his vantage point as a design expert when he laments that
while designers are, dnundated with the resul ts of scient ific research ... the average

research report is totally impenetrable to the layman, while the conclusions and
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recommendations . . . are hedged round with enough reservations to boggle the mind of

the practically [oriented] d e si g rpe 46 Deésigners , however, have not completely
filled the gap themselves: p ublished work on information design often take s the form of
richly illustrated  collections of design examples ( Ericson & Pihl, 2003 ; Mijksenaar &
Westendorp, 1999 ), presenting them as objet s d \@ith out a clearly articulated design
theory , a rationale for the choices made in design, or a substantial description of the
design pr ocess from which the examples spr ung28. A growing trend, however, fueled
and popularized in  part by Norman (1988; 1995) from his industrial and human -
computer interaction perspective  , has been to make design research more practical and
applicable, and to encourage designers to share design problems and processes with
other designers (Zwega , et al., 1999). This dissertation, its use of information design
research, and its description of the problem space of environmental impact  label design
was conceive d and executed in this spirit.

It is also important to acknowledge that e ach of the areas described in this
section represen ts a rich, robust literature in and of itself . The intent of this section is
not to provide a comprehensive overview of each area and the research conducted in
them ; rather, the intent is to highlight key research in these areas that seem
particularly and  directly useful for this project  or environmental label design in general
This research will also help expose the rationale for decisions made in my design
process. In particular, this  section will describe several areas of research that reside
direct ly within or tangentially near the field of information design , including source

credibility , label placement, design f or attention -getting, information visualization and

28 This commentary is not critique of these works; i ndeed, providing designers and non -
designers examples of good design is of considerable value. These collections, however,

do not aim to make the design process transparent, a transparency Zwega , etal., (1999)
seem to advocate .
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complex -information communication, and research in typeface and layout. | begin with

a discussion on source credibility.

Source Credibility

Product labeling can influence consumer decision -making, but the  extent of that
influence depends on many  factors . As it turns out, a perceived lack of credibility and
believability of consumers labels are often noted by researchers as primary reasons
consumers may not make decisions based on  existing labels. Teisl and Levy (1997)
believed consumers who participated in their study of food labels did not always act on
the labels with which they were presented because of problems with  perceived source
credibility : 0some consumers may have noticed the
i nformati on [ Similarly h &narh -Hénssen, et al.6 s (2007) study
(among many other things)  that so metimes homeowners in Denmark and Belgium did
not trust those providing house energy efficiency labels and reports , leading to
suspicion that the labels were inaccurate or that the recommendations on them were
not credible . The EPA (1976) noted that consu mers often found an early version of the

fuel economy label not credible , leading consumers to ignore it . As a result, the EPA
suggested met hods t o i n cpereedvede cretiltiliy. e opgreceavedd s
credibility of a | sausce |it&eems, is an important element in ensuring consumer s
react positively to a given label. Referring back to Wogalterds
wi || not be transl ated into behavior i f it i
attitudes, and it is at this phase w herein source credibility = seems to interact within
decision -making. If a consumer does not believe the source of a document is not
credible or if she is unmotivated to respond to the source, she is not apt to change her

behavior based on that document.

conc
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Consumer research has helped define and articulate how source credibility is
affected and its role in consumer decision -making. Wright and Lynch (1995) make a
distinction between what consumers glean from things like advertising and word -of-
mouth 0 so-called search attributes & versus what consumers experience with the
product themselves 0 so-called experience attributes (in Jain & Posavac, 2001).
Environmental labels as envisioned in this project are atype of search attribute . People

generally use attrib utes of both types ( search or experience ) in order to determine wh  at

products t hey should purchase. People accumulate these attributes by reading

advertisements, viewing claims on product packaging, experimenting with a  product

themselves, hearing friends talk about products, and so forth, all the while attempting

to gather sufficient  devidence 6that a product willmeet t hei r needs. Peopl eds p
of product attributes vary with the perceived credibility of the source of the attribute

clam. Jan & Posavac (2001) point out , OEndor sement froec
possible piece of information t o 190N cln@herswerdsevi denc e

credi ble sources provide more 0evi-dredible eodirces.han <cl ai

The effect d iffers between search claims and experience claims, however. Jain &
Po s av ac 0 sreséatd dempnstrates that high credibility search claims (advertising

claims from seemingly cr edi bl e sources) mor e ppesceptionsefl y affe
products tha n the experience claims from low-credibility sources (e.g.,anon-sky di ver 0s

in -person testimonial that a particular parachute is ideal). While this research revolves

around claims made in advertising, the princi ple may remain for label design and the

imp lication is straightforward: labels should declare the source from which they

spring, and that source should be perceived as credible by the audience at large in an

effort to increase the perception that the label itself is credible. With regard to

environmental labels in particular, researchers have echoed this sentiment based on

observations of labels in the real world: OA | abeling program is more
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accepted if it is offered by a credible sourced (E
one step further, Banerjee and Solomon (2003) assert, 0 Government support pr o\
be cruci al in determining a [| abe#. Thgskpoptswilgr ambés c1
be used to evaluate existing environmental labels later in this dissertation, a s well as
provide guidance for my approach to an environmental impact label. (This research

also begins to outline points of consideration for advertising a labeling program once it

is underway ; | will not address this specific topic in detail, except to say labeling
program advertising should probably exploit these rules as well )

Whil e we can and should attempt to maximize a
maximizing its perceived source credibility, it should be reiterated that consumers will

remain autonom ous actors, actors with existing values and operating within an existing
culture; changing behavior  via labels is therefore a complex and often long term project
(Gram -Hanssen, et al., 2007). Environmental labeling efforts probably should be
approached in terms of helping to foster a culture that will, over time, bring about
change in consumer decision -making 0 this change may not be immediate and absolute
regardl ess of t heCdrmmdblemerds smaiy clke iinitially suspic
credibility (even if they are published by sources deemed to be highly credible by the
target audience ), but over time consumers  may grow to trust and value the se sources .
Turning my attention more broadly to information design, I will now investigate
labels as design ob jects and report research that helps to describe the various
environmental labeling  approaches . | cite this research both to provide a basis with
which to critique existing label efforts, and as a background for what should be

considered in label designs  going forward. But before proceeding | will describe a

29 These comments also im ply that governments should manage labeling programs , as
opposed to private enterprise . While implementation is not within the scope of this
project, | will offer a few comments on the topic  later in the dissertation.
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framework with which | organize this research as well as describe the levels at which

labelsandotherso -cal | ed O0structured documentsd operate as

A Descriptive Framework for Resea rch into Labels

Layout of structured documents such as labels is a very broad topic that can be
approached in many different ways. This is in part because structure d documents
themselves are, inv an der WaBe9ywdsds, 0a coll ect htheir of obj e

own individual qualities and wh ich collectively cohere into a superor dinate object (or
collection of objects) with its own qualit ies. Van der Waarde 6 s r e s(2989) explored
the structure of patient package inserts for medicines , and in so doing he advanced a
descriptive framework for characterizing design elements in these and ot her types of
structured documen ts (see Table 1). This framework 30, van der Waarde suggests, aids
the process of design as it serves to facilitate discussions as to appro priate design
directions (p .80), but it is also useful for this project as a means of character izing the
elements in a label and  for providing a structure for some research findings germane to
this effort. | shall now describe the attributes of this frame work before populating it

with relevant research findings from various information design sources.

3 There are other helpful frameworks of course; Blackwell and Engel ha
Meta-Taxonomy for Diagram Researché is one such examp
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Tablel: 0 Fr amework for the Descripbobin®dn of G

Level 1. Graphic Components

A. Verbal components

B. Pictorial components

C. Schematic compone nts

D. Composite components

Level 2. Relations between graphic components

A. Proximity relations

B. Similarity relations

C. Prominence relations

D. Sequential relations

Level 3. Global graphic presentation

A. Consistency

B. Physical features

C. Aesthetics

Vander Waar deds framewor k st ar 8lsevehlt 0thelndividaat o mi ¢ | e
and smallest graphic components that contribute to a given document. In Level 1 we
have Verbal components , the Gmeani ngf ul mar ks which can be pron
Waarde, p . 77), in cluding the qualities of those marks (typeface, x -height, justification,
etc). Pictorial components are those mar ks that o[ rel at e]
structure of a real or i magpe d7).0As jvesbdll éee, pistaial der Waa
compon ents are relatively common in environmental labels presently in use. Schematic
components ar e graphic marks that ocannot be categorize

(van der Waarde, p. 77). Schematic components include bullets, horizontal rules, and

31 Van der Waarde (1999)



63

borders. Composite components describe the situation wherein several components are
used together to achieve some effect. Examples of this component include diagrams

and charts (van der Waarde, 1999) , and as we shall see , this component too is relatively
common in environmental labels.

The next level in the framework refers to the relationships among the graphic
components of a document. Proximity refers to how close the graphic elements are, an
important element because of the human per cept ual tendescy etonassign
relationships among components according to  their proxi mity32. Similarity describes the
relationship established among graphic components according to how similar they
appear to be . As an example, van der Waarde points out  that in the de sign of the table
describing his framework (see above), the rows containing the levels feature a similar
treatment; thus, we perceive these elements as being of similar status. The
prominence relationship describes our tendency to infer that differences in the
prominence of elements in a document indicate differences in status. Again referring to
the table above, rows with bold text and a grey background are perceived to be more
important than  the other rows because of the ir prominence. The last relat ionship
described by van der Waarde is the sequential relation ship . Citing Winn (1993), van der

Waar de points out t hat t he Oseqguence of t

succession of t he i nf(po 79a Far example | mosteusets swil sta rt
reading the top of a table first; native English readers will tend to starting reading from
the left of a label to the right. Correspondingly, readers tend to expect the most

important or context -setting information to appear where they begin to read.
The third level of the framework describes the overall presentation of the
structured document. The first element 0 consistency 0 refers to extent to which the

elements in the document have been deployed in a consistent manner. The supposition

32 | shall revisit this topic in my review of the Gestalt principles of human perception.

he
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behind this ele ment is that the more consistent a document 8 s d e thé mare easily

the reader will be able to understand it. This, | suggest, may be both within a given

artifact (e.g., consistency within a particular label) as well as between different

instance s of that artifact (e.g., between different labels). Physical features refers to the

quality of the medium on which a design is imprint ed, including oOopaper qual.f
inks,6 and ot her features in the print7/9nghethstmai n (Vv

characteristics are the aesthetic aspects of the document. Van der Waade
acknowl edges, O[t]hese aspects are probamwl79), t he mo:
although they tend to be most often discussed in the popular press.

| will now use and elaborate on some elementsof van der Waardeds framew

order to provide context for key resear ch pertaining to label design.

Levels 1A, 1B, 1C: Verbal, Pictorial & Schematic Components

Starting the discussion ~ with verbal and pictorial components, we turn our attention to

the basics of human perception . Ware (2004) makes an important distinction between

sensory representations and arbitrary representations that is useful to disambiguate

the nature of verbal and pictorial components . Sensory represent ations are those

symbol s o0t hat derive their expressive power from
processing power of t he brain without |l earningod
representat i ons, on t he noustbelaarnddeeacduse the represen tations have

no perceptual basi so6 ( Wa explains 2ttta0tide ,worgh . dogl, O b e ar Wan e
perceptual relationshinp t o any actual ani mal 6 (p
representation for the animal that must be learned. The word dog would not be

meaningful to someone who has not been taught that word. Such arbitrary symbols,

Ware notes, are OHard to Il earn, 6 OEasy to forget

applicat i 0416).6A ficure oflaglog, however, is immediately decipherable to
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any pe rson with experience with a dog 33. Ware notes that sensory symbols like a

picture of a dog are , 6 [ under st andabl e] without traini

i mmediacyé in that they are processed qui ekl

[cul turall y] 13141 Thdsé didinztions have immedi ate application to
environmental label design . In order to maximize effectiveness for labels , designers
should endeavor to use sensory symbols where possible (dpictorial components ¢ in van
der Waar de 0 sang bmitl thenuseeoy importance of arbitrary symbols (van der
Waardeds over bal, soeas topnmimeenthesréglirement that the audience
needs to know a particular language in order to discern the message of the label . ltis
on this point that an ent ire class of existing environmental labels tends to fail, as we
shall see.

Schematic components like bullets may be a hybrid of sorts between verbal and
pictorial components.  Although such schematic marks are not pronounced like
language, they are learned ; although they are pictorial graphics , they do not bare
resemblance to anything in the natural world.

Looking more narrowly at the qualities of verbal components we arrive at the
field of typography. Typography studies have been a vast and active area of research
and debate since the late 19 t century (Waller, 2007) , and it would be difficult (if not
impossible) to adequately summarize the field in a single dissertation . There is,
however, a tentative conclusion that can be drawn from typographic research as it
relates to this project . Resear chers have described how
perception of tone in information conveyed in documents. Walker, Smith and
Livingston (1986), for example, found that people perceived certain typefaces to be
appro priate for different ¢ ontexts. Sans serif typefaces tend to be perceived as

appropriate for analytically -oriented contexts, whereas serif typefaces tend to be

33 Depending on the breed, perhaps.

ng, o6

y in

typef
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deemed appropriate for qualitatively  -oriented contexts. Along those same lines,
Kostelnick (199 8) concluded that san s serif typefaces tend to exude an objective,
scientific tone. Brumberger, i n a series of articl
typographydé (2003a, 2003b, 2ténAs4tg exudd @ parsbnat thaa t
is, a personality ascr ibed to it by readers.  In a st udy of reader interpretations of various
typefaces, Brumberger (2003a) found that the sans serif typeface Arial exuded the
personality of a persona category s he t er dnierde c'ton elkistypéface was also
foundtobe deeme d oO0gener al | y mo rtlean aghprpaviewed typafaceséacross
mul tiple types of texts (Brumberger, 2003b),

texts. Approaching a similar question from the context of applied research, Waller

(2007) reviewed a number of typefacesforus ein air port si gnag eclearmgenref ound,

expectations among airport users for sans serif

typography seems to indicate that readers associate sans serif typefaces with the

oof fici adt,edc hnh dnalded, éas we shall see in the next section, most
environmental labels use san s serif typefaces, most likely in an effort to exude that
objectivity Kostelnick cites and to enhance the perception of source credibility 34. In any
event, t ypeface is only one dimension of verbal components. The actual language
(terminology, quantity, etc.) used in labels and its complexity are qualities of verbal
components that also deserve attention . As part of his work on designing effective
warning messages, Wogal t er (1999) suggest s, 0Safety

written at the average or median  -level percentile person [in terms of reading ability]

es

typef

and

t

dev

h

c

S

commun

because this wildl exclude approxi mately 50pper e
¥l ncidentally, Macki ewiczds research (2006) on how
in Microsoft PowerPoint slides suggests that audiences may be more flexible with what

fonts they characterize as oOprofessional 6 sthan prev

It is unknown the extent to which this conclusion, though provocative, extends beyond
PowerPoint slides, but it does give pause to any claims of finality regarding how people
perceive different typefaces.
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100). Instead, W ogalter & citing resear ch from Laughery and Brelsford (1991) o suggests

that safety communications should be readable and understandable by the lowest level
cognitively and educationally of the target audience that mgan opra
100). W hile personal safety in the traditional sense is not a primary concern for

environmental labels, the principle Wogalter represents is certainly applicable here o}

effective environmental labels should be under standable by as many people as possible

in order to ensure th at th e label has the greatest possible impact. Environmental

impact is an extremely complex concept and a label that communicates that complexity

only to an environmental s cientist would be unsuccessful and practically useless , as
these exper ts constitute an extremely small segment of the target audience . In order to
significantly impact consumer decision -making in the marketplace and thus

measurably reduce negative impacts on the environment on a global scale , an
environmental impact label n  eeds to be simple enough that the overwhelming majority
of the general public can understand and use it. Unfortunately, t his point tends to be

problematic for many existing and hypothesized labels as well, as we shall soon see.

Level 1D: Composite Compo nents

Composite components  d design elements like graphs an  d charts o can be approached
from the vantage point of  information visualization research . Consider Bettman and
Kakkar (1977) and Russo and LeClerc 0 s(1991) suggest ion that designers should
0 mi niZe the effort needed to transform information into a useful form 6 (in Levy, Fein &
Schucker, 1996). Researchers working in the field of information visualization attempt

to characterize how design might facilitate such tran sformation s. As a result,
information visualization is a rich source of research into composite components and
how people interpret them .  Spence (2007) defines the process of information

visualization quidirewhadvenformy 9 is trabsfbartedinto pictures, and
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the pictur es are interpreted by a human beingdé (page 5
value of visualizing data is that it often leads to mom ents of discovery, discovery of
previously unknown relationships within the data . While current research in

information vis ualization tends to focus on digital technologies as the medium for

display and the interactivity between readers/user s and data (e.g., Bederson &

Shneiderman, 2003), many of the ideas underpinning this work are clearly extensible to

offine and static inf ormation displays too. For exampl e, War eds rese
illuminates the physiological and psychological processes that culminate in the

interpretation (and moments of discovery) Spence cites. Of particular relevance to this

project is Wared &xpla nati on of the role and value of preattentive processing in human

perception.

Preattentive processing o0det er mi nes what ne iofferedh lp toooirj ect s a
attentandoomdcurs prior to conscious proclamexamnpiegd ( War €
helps illustrate  the principle. If a person is presented a piece of white paper with
dozens of black dots and one red dot imprinted on it , that personis aptto  notice the red
dot, and will do so without conscious thought. In fact, there are a number of features
that ca n be processed preattentively, including: line width, size, spatial grouping, hue,

direction of motion, and so on. Of course the effectiveness of preattentively processing is

dependent on a couple of factors, including Ot he degree of di fhdsewvthence t he
the nontargets, and the degree of difference of the nontargets from each ot herdé (Quinlan
and Humphreys, 1987; Duncan and Humphreys, 1989; in Ware, 2004). Still, e xploiting

the human per ce pinnate |abilisyyosptoeessdnformation preatt entive ly has
clear advantages: Pirolli (2003) points out that consciously deciphering information , as
opposed to processing it preattentively, means incurring high resource costs in terms of

cognitive bandwidth and time, whereas preattentive processing, f or all intents and
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purposes, is nearly instantaneous 35. In fact, as | shall illustrate in Chapter Three ,itis
on these grounds that many existing environmental labeling programs also fail: much
of the information on them cannot be processed preattentivel y, and some require quite
extraordinary cognitive effort to decipher. This, coupled with the earlier point about the

idea that labels should be targeted to people in the audience with the lowest cognitive

ability that can practically be reached, means the se labels have a limited audience and
their impact will be similarly limited . Moreover, i t even seems unlikely that consumers
with the necessary cognitive ability will expend the effort to rou tinely decipher complex
labels.

Lastly, t here seem to be ideal ways to present certain types of data based on how
the human perceptual system works , and some research has begun to correlate data
type and the ideal representation of that data according to human perceptual
performance. Cleveland and McGill (1984) , for example, i nvestigated peopl eds
interpret qu antitative information encoded in multiple ways. They found that people
are most able to accurately interpret quantitative information if the information is
encoded based on element position; in other words, if a graphic depicts different

guantities based on positions on a common scale

Level 2: Relations B etween Graphic Components

I will now explore the four elements of van der Waar deos second l evel
primarily because they share a similar theoretical underpinning in Gestalt psychology.

The Gestaltists ( Kurt Koffka, Max Wertheimer, W 06lfgang Kohler ; see Koffka, 1935 in

particular for a seminal article on the subject) advanced a serarprigciplest o1 aws 6

Ware (2004) offers, essednttahatemagter thdndd msecper pemo c

is considered to be preat t e fpteattendvé prqcgssingis@nstz) , wher e a
order of 40 msec per item or more. For reference, an eye blink takes on the order of

300 -400 msecs.
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pertaining to how people perceive  organization in the objects they view. | shall describe
several of these laws, but | first offer a perspective on what the use of this work says
about the relationship between the audience/reader and speaker/designer | advance in
doing so. The use of Gestalt principles embody a commitment to what Kostelnick
(2007) <call s the 0 rahlhetoricthat maintains s emoagnother thin gs that
0 r e a dla coasumers, in this project] are well served because their visual processing
ismaximized 6 (p.);282aid more generally, Ot he objective o
principles of design that will ensure the optimal transmission of data from designer to
user 6 (p.Th281)r.h asocemhodies a[n] ... aesthetic element that closely
dovetail s with 20 t century Modernism. Modernists advocated minimalist, high -
contrast displays guided by perceptual principles 0 particularly gestalt principles 0 so
that they could appear to large public audiences, often across cultures and national
borders 6 (283). Indeed, | advocate this perspective and approach for environmental
label design for the same ends Kostelnick cites. Yet, with regard to invoking the Gestalt
laws for this project | also appreciate Schr i ver 8s (1997) point taleat, 0Ge
tools rather than rules for document desigignd (p.
adherence to Gestalt principles, explaining that the Gestalt principles are intended to be
descriptive, not perspective. Acknowledging S chr i v eaufioa , | use the Ges talt
principles as tools that help address design decisions in this project , not inflexible rules
that drive the design itself. In this manner | align myself with Hartley (2004), who
describes how he sees psychology providing helpful insight into the work of a designer.
In any event , we shall revisit both Kostelnick and S chriver 8s bupforinow sl
present a very brief overview of the Gestalt laws
The law of Proximity descri bes the phenomenon wherein 0th
together are perceptua | | vy grouped togetheré (War e, p . 189) .

application of this law  in document design is straightforward and quite common : 0t he
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simplest and most powerful way to emphasize the relationships between different data

entries is to place them in proximity in a displ dahedigure WBWaowe , p. 1
illustrates this point.
Figure 4: Law of Proximity

In Figure 4 , the squares tend to be perceived as one group, while the circles tend
to be perceived as another group. If designers wish to associate elements conceptually,
grouping elements together visually is a powerful way to do this. Proximity will be used
in the design portion of  this project to group design elements & and by extension, the
concepts they represent .

The law of Similarity holds that, 6 Si mi | ar el ements tend to be g
[ by the perceptual system]d6 (Ware, p. 190) . El e me

ways, including patterns, colors, size, etc. Consider Figure 5.
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Figure 5: Law of Similarity

In the illustration above, we tend to perceive the squares as a row ; the circles
tend to be perceived as a row as well. Similarity will be used in this project in part to
establish consistency and a  design structure that will aid the reader in interpret ing the
information conveyed through the label 0 elements of similar size and location will be of
similar importance, for example.

Prominence i n van der Waar dsakn tof theaGestalr prindiple of
figure-ground contr ast. This principle describes the 0op
i mage and the visual field around ité .(Hgars® el ni ck

illustrates the principle.
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Figure 6: Law of Figure -Ground Contrast/ Prominence

The of indigureedgroundcontrast i s O0something objectlike the
as being in the fore@®6yuyndd ThwWawbaeveo panbdhind thes 0
figured (WarlreFigunre6,196he of i gur edrcle, set agdinst the breyt
0 g r ouandvbich itis found on. The human perceptual system will identify a figure
on a page (or any other document) as ifitsont@sisdi ng out
significantly ~ from the ground in which it resides. This prin ciple has already been
distilled into working recommendations for label designers. For example, m ost
designers acknowledge that | abels should be high contrast ( Wogalter, 1999), both
internally (e.g., black text on white background within  the label itself) as well as
externally , within the context of the product packaging on which the label resides.
Contrast will be used in both ways in the design portion of this project as a means of
increasing legibility of the elements within the label, as well as as a means of grabbing
the attention of the consumer looking at potentially vibrant product packaging.

Sequence does not have an analog in Gestalt laws of perception, but itis easyto

demonstrate (Figure 7).
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Figure 7: Sequence
In the figure above, the squares and circles are ascribed with the sequence in
which Western readers are likely to view them o0 from left to right . Sequence also
suggests that readers , in Western cultures at least, will tend to start reading a
document from its top downward. Sequence will be used in this project to order
elements on the label, with the topmost elements being the most important, and all

elements presented to read from the left to the right.

Level 3: Consistency, Physical Features, and Aesth etics

Van der Waar de 6dglolalhgraphtt presemtatoh 0is simlarto Kostel ni ckds

(1996) -obdesemMpuoal design el ements, 6 and desofrai bes th
document i ncl uding the qualities of(egttheweit o ufthent 6s me
paper on which it is printed) . An aspect of v an der Wagiobat gréphic

presentation 06 is the requirement that a label must be where it is most needed (per
Wogalteros (1998 (R004p mfdrmatioh lpreaessing models). In order to

facilita te decision -making , researchers ( e.g., Boardman and Palmer, 2007) extend this

point to say that labels should be placed on the packaging of products  themselves . This
recommendati on follows a principle for warning | ab
to the hazard, both physically and in timed (Wogalt
point for this project, we can substi tmaking. ®hazard
While this point seems somewhat obvious , not all environmental labels abide by this

fundamental principle. Boardman and Palmer (2007) point out that the failure of an

European Community  electricity disclosure labeling program is partially due to the fact
















































































































































































































































































































































































































































































































































































































































































































































































































































































































































