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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 on the  label .  This dissertation  also pres ents 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 related to  a 

phenomenon observed while designing the ELCRL:  descriptor -rating symbol dissonance, 

a phenomenon that arises when a title phrase with  a certain connotation i 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 environmental phrase s (e.g., òenvironmental impact,ó òenvironmental 

friendliness ó) and rating s ymbols (e.g., stars, bar graphs)  to determine which were 

interpreted most consistently and most quickly .  This study was  used to better 

characterize descriptor -rating symbol dissonance as well as refine the ELCRLõs design  



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 ð Introduction  

All things are difficul t before they are easy.  

ð Thomas Fuller  

 
fronti nulla fides  

ð òNo reliance can be placed on appearanceó 

 

 

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

they  are implored  to avoid using gasoline -powered vehicles (ELPC, 2007), to reduce 

demands on greenhouse gas -emitting power plants ( Union of Concerned Scientists, 

2007 ; David , et al ., 2006), to reduce their òcarbon,ó òwater,ó and òecological-footprint só 

(An Inconvenient Truth , 2006 ; WFN, 2009 ; Adbusters, 2008).  More broadly, they are 

asked to òlive green,ó that is, to be more environm entally conscious as both consumers 

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

indication that demand for certain high -profile products such as  gasoline -electric 

hybrid automobi les appears to be growing (J.D. Power, 2 006) and environmentally 

oriented programs like carbon -offsetting are becoming  popular  (New York Times , 2008) , 

the threat of climate change in particular and environmental impact 1 in general still 

does not appear to factor into the majority of consumersõ pur chasing decisions.  One 

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

purchase labeling  with which consumers can  compare products  on an environmental 

dimension , and what labeling does exist is often of poor quality , is i nconsistently 

formatted, is not available on enough products to facilitate comparison , or is myopically 

focused on only one dimension of environmental impact .  Take, for example, the U.S. 

                                                 
1 While òenvironmental imp actó is technically a neutral term as there are both negative  
environmental impacts (automobile emissions) and positive  environmental  impacts ( the 

remediation of polluted sites), I will henceforth use òenvironmental impactó in the 

negative sense as it is c ommonly used.  



 

 

 

10  

EPAõs automobile and light truck labeling program (US EPA, 2007b) .  This program 

requires manufacturers to disclose vehicle fuel economy, an important factor in  

vehicular environmental impact  (Gleick, 2007) .  Unfortunately, however, these labels do 

not disclose a vehicleõs greenhouse gas emissions, nor do they tell the con sumer 

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  òDust To Dust:  The 

Energy Cost of New Vehicles F rom Concept to Disposaló (CNW, 2007 ).  This report 

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 

cost s 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 l 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 ð it needs to be calculated 

across the lifetime of a vehicle, from its c onception,  manufacture , sale, and use to its 

eventual disposal (CNW , 2008).   Many of the specific  claims in this report have  since 

been re fu ted  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 Priusõ average lifetime miles at 109,000 compared to  
the Hummer H1õs 379,00 average 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 reportõs individual claims, there are reasonable 

messages here :  (1) life -cycle costs paint  a more complete  picture  of a productõs 

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 c 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  cost s 

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 lbs  (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 

bulb s over a  CFLõs lifetime.  But  while  the specter of mercury is not itself a significant 

challenge to the CFLõs purported environmental superiority, this example does  highlight  

                                                                                                                                                 
where a substantial ð sometimes majority  ð portion of energy used in a vehicleõs lifetime 

is spent (CNW, p. 195 -214).  Again, this claim appears spurious as numerous studies 
have demonstrated that energy used during a vehicleõs operation was far greater than 

energy use in the production or disposal stages of a ve hicleõs life (Gleick, 2007 p. 4-5). 
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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 productõs 

impact  in -use.   

Ultimately the question òIs product ôAõ a more environmentally  responsible choice 

than product ôB?õ is d ifficult 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 conscientious consumers, the òrightó choice with respect to the 

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

contrary .  As the EPA (1994) note s, òunlike price, quality, and convenience, many  

environmental attributes, such as the relative environmen tal burden of the 

manufacturing process, are difficult if not impossible for an individual [consumer] to 

assessó (p. 1).  And, as the vehicle and CFL 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 effor t  to reduce  

cost s 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 It 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  recycl ed.  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 òEnvironmental 

Consumer Marketó (EPA, 1991), a market said to have exceeded $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 concluded òdolphin-safe labels increased the market 

share of canned tunaó (p. 339) ð in other 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  òsignificantly affect consumer purchase behavioró (Teisl  &  Levy, 1997) .  

Moreover, research demonstrates  that manufacturers adapt  on the supply side  ð 

sometimes quite quickly ð to cons umer demand for environmentally friendly products 

and services ( e.g., Kåberger , 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.  
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A participant in Strangõs (1996) study of environmental labels made a statement 

that  echoes a principle underlying this project:  òIf people are going to make informed 

decisions, they need informationó (p. 10).  What consumers need for under standing 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 based on the productsõ holistic 

environmental impact , enabling th ose consumers  to make informed decisions regarding 

wh ich  products are the best choice  for  their value systems, value systems t hat research 

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

EPA, 1991).  As Killingsworth & Palmer (1992) have lament ed, ò[environmental groups] 

have been unable to create strong communicative links with the mass publ ic, links that 

would support a strong power base for reformative actionsó (p. 7).  This project is an 

effort to create one such link.  

In this dissertation I describe  part of the process of d esign ing  a product -

independent  environmental impact l 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 , I approach th is task 

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

                                                 
5 Consumer goods are ònew goods acquired by households for their own consumptionó 

(Statistics Canada, 2008), and are divided into three categories:  durable goods, semi -
durable goods, and non -durable goods.  Durable goods  can be used òrepeatedly or 
continuously for more than one yearó (e.g., automobiles), whereas semi -durable goods 

can be used òon multiple occasionsó with a lifetime of approximately one year (e.g., 
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 (NGOs) or industry might implement or administer a labeling program 
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Hartley (2004) I believe in  marrying information design with empirical research into how 

people behave and respond to information artifacts .  This combination increases the 

likelihood that I 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 p rovide  an  overview  of 

existing label efforts and relevant theory  in information design and technical 

communication  relevant to product label design .  The la t ter chapters describe  the 

creation of a label design  and  an empirical study that  resolve s 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  I explore what con stitutes a reasonably complete view of 

environmental impact for consumer products, according to current literature in 

environmental science .  The chapter  present s a popular  analytical framework for 

assessing  a productõs environmental impact ð Life-Cycle Assessment  ð 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 c oncepts in 

microeconomic theory and describing labelsõ role therein.   

In Chapter Three  I 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.  
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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  envi ronmental impact label 

prototype ð the Environmental Life -Cycle Rating Label . I created this design out of the 

lessons  learned from existing label efforts and the works cited in Chapter s Two and 

Three .  Furthermore, I present a br ief history of the label d esign  and  the design process 

I carried out .  

Chapter Five  describe s an empirical  study meant to address a problem 

uncovered as I iterated my label design  ð a phenomenon I 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., òenvironmental impact,ó 

òenvironmental friendlinessó) are combined with rating symbols (e.g., s tars, bar graphs) 

with different  connotations . To investigate this phenomenon I 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 ra ting symbols mean . 

Chapter Six  pr esent s 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:  

¶ Advance a design for communicating product environmental impact 

information to consumers at the point -of-purchase . 

¶ Describe and investigate a phenomenon ð descriptor -rating symbo l 

dissonance ð relevant to any designer creating a comparative label  or other 

document containing a rating system.  

¶ Provide research on the ideal title/rating system combination for 

environmental communicators.  

¶ Contribute to research on effective ways to co mmunicate environmental 

impact measures to lay audiences . 

¶ Continue to expand the òenvironmental communicationó specialization 

within technical communication . 

¶ Provide an economic explanation  for how environmental communication 

artifacts  influence market tra nsactions and the environment at large.  

¶ Provide a review of existing environmental labeling efforts . 

¶ 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 ð 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.  

ð 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 point is an unders tanding of what constitutes a productõs 

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, it is 

important to survey the present labeling landscape to understand how labels  presently  

perform as artifacts in the real world.   In  this chapter I will provide theory and 

examples representing th ese areas.  

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

I 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 is to develop p roduct evaluation criteria òduring manufacturing, use, 

and disposal 8ó (p. 1), but  then  òthis complex information [needs to be] presented in a 

simplified form on a product labeló (p. 1).  The task  of making complex 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 Cox (2006), is òthe pragmatic and 

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 environmental problems and negotiating societyõs different responses to 

themó (p. 12).  Environmental communication is  òpragmaticó in that it òeducates, alerts, 

persuades, mobilizes, and helps us to solve environmental problemsó (Cox, 2006, p. 12), 

and òconstitutiveó in the sense that it òhelps to . . . compose  . . . representations of 

nature and environmental problems themselves as subjects for our understandingó (p. 

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 Brownõs (1996) claim that , òIn a very real sense, there is no objective environment 

in the ph enomenal world, no environment separate from the words we use to represent 

itó (p. 3).  I 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 

together to ògather, share, and understand data relevant t o that problemó (p. 272).   

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 ð this work 

more generally charts how various perspectives in the environmental debate, òattract 

and repel one another and how identifications are formed through the merging of 

communities and their characteristic styles and genresó (Killingsworth & Palmer, 1992, 

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 ultimately rhetorical, meant for òadvocacy and action and . . . 

planned with an idea of their use in the fieldó (p. 77).  Patterson & Lee (1997) presented 

a case study of discourse surrounding a dam project in Nebraska, arguing that  the term 

and concept of òbalanceó used with in the context of this and other civic project s, 

òdistorts the public domainó (p. 26), because the balancing point can be weighed  

against the òmoral, aesthetic, and expressive ó (p. 36). And Davis (1995) presented  AT&T 
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corporationõs environmental communication program.  In general, th is collection of  

projects constitute  examples of what Killingsworth calls the  òancient concern of 

communication scholars and public deliberationó (in Coppola & Karis, 2000, p. x).   

My project is a bit different than those examples of the òancient concernó 

previously cited .  This project describes the creation of a  particular  communication 

artifact , not the exploration of an existing communication artifact  and it s 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 I will integrate the voices of these  (and other)  envir onmental communication 

schol ars  as a way of either helping to illuminat e issue s I describe or anticipating how 

these scholars might react to the artifact I 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 exceeds any humanõs capacity to comprehend and o ur most powerful 

super computers õ capacity to characterize  (ScienceDaily, 2008 ), a point -of-purchase 

consumer label must be understood quickly, in ònoisy ó 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 ð indeed,  the goal ð 

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

our communication mediates , or shapes, our own and othersõ perceptions, beliefs, and 
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behavior toward the environmentó (p. 13).  Similarly, I revisit Herndl and Brownõs (1996) 

quote:  òthere is no objective environment in the phenomenal sense, no environment 

separate from the words we use to represent itó (p. 1). We might here expand Herndl 

and Brownõs òwords ó to òwords and symbols,ó as environmental labels often use words 

and symbols together to shape (and create) ou r perceptions, beliefs and behavior toward 

the conceptual òenvironmentó Herndl and Brown speak of.    An environmental label is 

therefore fundamentally  and deliberatively rhetorical, a means by which designers 

attempt to shape peopleõs perception of the environment and their relation to it, with an 

eye to compel ling  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 I leave this thread in their capab le hands and proceed to describe my project 

within it.  

Next, I will  begin to trace  the contours of what constitutes  the òenvironmental 

impactó of a product.   

 

2. Environmental Impact  

For a phrase as commonplace as òenvironmental impact,ó it is surprisingly difficult to 

find an adequate, agreed -upon definition  for it .  Most texts  ð in environmental science, 

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

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

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

fundamental, NEPA òaddress[es] the need for a national environmental po licy to guide 

the growing environmental consciousness and to shape a national responseó (Sullivan, 

et al ., 2005, p. 545).  This act contains several elements, yet its mandate  for 

òEnvironmental Impact Statementsó (EIS) is most relevant here 9.  With regard to EISs, 

the NEPA sets -out to, ò[Require] a comprehensive evaluation of the environmental 

impact of an activity before it is undertakenó (Miller, 1993, p. 159); the requirement for 

an EIS thus helps to structure the evaluation and its resulting communicati on 

artifact(s).  In particular, the  EIS is meant to  detail,  in part,  ò(i) the environmental impact 

of [a] proposed action ; (ii) [identify] any adverse environmental effects  which cannot be 

avoided should the proposal be implemented; (iii) [highlight] alter natives to the 

proposed actionó (NEPA, 2009; 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 ð both p ositive and 

negative ð an action  or product  has o n the natural environment .  While this  may serve  

as a general definition for environmental impact, I 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 õs (1992) & Dayton õs 
(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 òenvironmental impactó generally has a negative conn otation in 

public discourse (e.g., when people  or media  refer to òenvironmental impact,ó they are 

generally referring only to the negative environmental impact of something), in this 

dissertation I shall use environmental impact to mean exclusively the negative  effects 

that  an action or product has on  the  natural environment  over its lifetime 10.   

I will  unpack the definition a bit further to articulate the scope of the 

environmental impact I consider whe n refer ring  to the environmental impact of durable 

and  semi -durable consumer goods.  Fortunately this definition does not need to be 

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

examples in the introduction suggest, accurately evaluating  a productõs environmental 

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  of a productõs lifetime environmental impact :  Life -

Cycle Assessment (also known as Life -Cycle Analysis ).  It is the perspective afforded by 

Life -Cycle Assessment that I 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, I will provide some background on 

Life -Cycle Assessment.  

 

Life-Cycle Assessment  

The Canadian Standards Association  (1994)  defines  Life-Cycle A ssessment (LCA) as òa 

concept and a method to evaluate t he environmental effects of a product or activity 

holistically, by analyzing its entire life cycleó (pg. 6).  Accordingly, LCA is the 

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

                                                 
10 Later in this dissertation I  will investigate in great depth the connotation a phrase 

like òenvironmental impactó has with the general public.  
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product system throughout its life cy cleó (Heijungs & Suh, 2002; p. 4, quoting ISO, 

1997 ).  In  LCA, an inventory of a productõs environmental 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 hi s inventory is conducted to encompass  four major stages  in 

a productõs life:  raw materials 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 related to a productõs 

life . 

 

Figure 1: Major Stages in a Pr oductõs Life11 

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 consists of òall the activities required 

to gather or obtain raw materials or energy source d from the earthó 

(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 

fi lling, packing and distrib ution of the final product  (CSA, 1994).  

¶ Use/Reuse/Maintenance .  This stage begins after the distribution of a 

product, and describes  the productõs entire working life (including 

any reconditioning activities  that may take place ) (CSA, 1994).  

Importantly, as we shall see, many existing environmental labels 

focus exclusively  on this stage of a productõs life cycle, including the 

U.S. Federal Trade Commissionõs EnergyGuide , European Unionõs 

Energy Label, and the U.S. EPAõs automobile and light truck labeling 

program , although use  is only  one stage in a productõs life. 

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

served its intended purpose , at which time the product  is recycled or 

disposed of as waste (CSA , 1994).   

Taken together  these stag es constitute  the major phases  of a productõs life.  

Using LCA e nvironmental scientists inventory the e nvironmental impact  of a product  at 

each of these stages  so that they can isolate and remediate substantial environmental 
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impacts they discover in a prod uctõs life cycle.  T his conceptualizat ion of environmental 

impact is quite  common ð 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 (ISO , 2008 c).  Moreover, 

some b usiness scholars have begun to  suggest  that businesses should u se LCAs 

because they  create an  òobjective basis for comparison and improvementó for companies 

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  

discrete stages in a productõs life, its general recognition that environmental impact 

happens at every stage of a productõs life, and its attempt to identify and quantify the 

constituents of a productõs environmental impact .  LCAõs commitment to characterizing 

and quantifying  the environmental impact  of particular stages in a productõs life is 

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 òCode of Practiceó. Eds : Consoli, F., Allen, D., 

Boustead, I., 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 et al ., 
(1998 ); Steen and Ryding, (1991); Krotscheck and Narodoslasky, (1996 ); Fava , (1994 ); 
see Hertwich,  et al ., (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, òDisparate impacts 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 ó (p. 14) .  This is  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 , that is, an òenvironmental claim regarding the superiority or equivalence of 

one product versus a competing product which performs the same functionó (ISO, 

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 , òA direct comparison of drinking 

water from the tap with unrefrigerated bottled wate r shows an environmental impact of 

tap water which is less than one percent of that of bottled wateró (p. 3), from  which he 

conclude d,  òfrom an environmental point of view, tap water is p referable to bottled 

water ó (p. 3). In another example, t he Environm ental Defense Fund (EDF) (1995) 

sponsored the Paper Task Force, which utilized a form of life -cycle a nalysis in order to 

identify òpaper that reduces environmental impacts while meeting business needsó (p. 

3). In so doing they òchose to examine the entire lifecycle of paper , literally from the 

forest to the landfilló (p. 4; emphasis in original ).   Through 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 LCAs, this 

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

 

How I 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, et al ., (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, I will appropriate the notion of  environmental impact occurring in discrete  òlife -

cycle stages ó 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 I will more fully describe how I use the 

representation of a productõs life cycle as offered by LCA . 

In order  to illustrate  how information uncovered in LCAs might help consumers 

make decisions about what products  are better for the environment , I now refer back to 

the life -cycle stages advanced by the CSA (1994) .  CSA  (1994) advanced four stages in a 

productõs life:  the environmental 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 considered òlow 

environmental impact,ó it would ideally rate as being low impact at all four stages .  If a 
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product uses very little energy  during its operational life  but has a substantial 

environmental c 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 , I will explore the context in which labels reside, starting with the 

relation ship consumers have to the environment vis -à-vis the market economy.    It is 

this relationship that environ mental labels ultimately attempt to influence.  

 

3. The Consumerõs Relationship to the Environment  

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, et al ., 2002) .     

 

Economic s and Environmental Communication :  An Intersection  

Levitt and Dubne r (2005) provocatively claim òif morality represents an ideal world, then 

economic s represents the actual worldó (p. 206).  While the statement is 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 label s affect  consumer behavior thereby influencing the marketplace  and the 

environment at -large . 
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A market  economy like  that of  the United Statesõ is one in which there is 

freedom for  òa consumer to choose among competing products and services; freedom 

[for] a producer to start or expand a businessó (Watts, 2008 ).  It  is a decentralized  

exchange , not controlled by government . In a market economy,  òdecisions about 

production and consumption are made by individual producers and consumers ,ó 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 .  In a market economy , t he 

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 òmarket failures .ó  The Economist  

defines a market fai lure as a conditio n wherein , òa market left to itself does not allocate 

resources efficientlyó (2008).   It is a situation in which  òindividual pursuits of oneõs own 

interest  [drives supply and/or demand] , instead of promoting the interests of society as 

a wholeó (Krugman & Wells, 2006).  Consider the following illus 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, th e 

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 t he motor vehicle  market  the 

buyer  and  manufacturerõs interests are represented in purchase transactions , but these 

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, et al ., 2000).  O ther researchers (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 l ater, the State of 

California has made progress in this area.  
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Two ways in which governments may choose t 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 õ political system ), governments of market 

economies may find  such intervention untenable pr ecisely 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  òmarket-orientedó 

approaches (EPA, 1994) for  addressing environmental issues , acknowledg ing  their  

inherent  compatibility with market -based economies .  To that end t 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 l 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 õs or the buyer õs 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  

ð especially regarding the impacts of the productõs materials and its manufacturing  

process .  This asymmetry  can perpetuate a market failure vis -à-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  ð often called òproduct attributesó in 

consum er research  literature  ð from which they  can make their purchasing  decisions .  

These attributes includ e:  the productõs apparent features, marketing about the 

product, and the productõs pric e (EPA, 1994, p. 1).  An environmental label, however, 

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

are pr ovided  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,  ò[intervene]  in the producer -consumer relationship by 

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

improve the environmental performance of their productsó (Howarth, et al ., 2000; p. 

482).   To describe how this happens ð and a point at which  environmental 

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

economics, an externality  is a, òcost or a benefit that falls on third parties and is 

therefore ignored by the two parties to the market transactionó (McEachern, 2000; p. 

788).   Furthermore , a negative externality  òimposes  on third parties a cost such as 

factory pollution, jet noise, or auto emissionsó (McEachern, 2000; p. 78; emphasis in 

original ).  Environmental impact is a term  generally used to describe  a conglomeration  

of negative externalit ies ð e.g., effluents, deforestation, air pollution ð 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 òinternalizing external costsó (Miller, 1993, p. 148).  

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 productõs environmental 

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,  òaccess to data is, and 

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 rsó (p. 14).  If this is indeed  the case, what if 

effective environmental labels allow the public to make environmental ly  orie nted 

                                                 
17 This awareness is a weak , incomplete  form of inte rnalizing external costs ð actually 

incr easing the price  of a product  to account for its true cost (including externalities) is 

technically what economists refer to as òinternalizing external costs,ó per Miller (1993). 
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 

example, òto make economically rational decisions, consumers must have access to all 
information relevant t o their decision -makin gó (p. 1); Howarth, et al ., (2000) describe 

the underlying assumption in this view of economics when they describe, òcustomers 

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

disposaló (p. 483).  As we shall see later in  this dissertation, some researche rs challenge 
these assumptions, and, in particular, how  real consumers behave  in purchase 

decisions.  
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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 a òOne-Way Jeffersonian Modeló of public participation, a model th at holds, òthe 

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 knowledgeó (p. 9).  In economics, perhaps 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), òClearly, there is a role for the technical communicator [in helping people 

understand environmental issues] , who can help people visualize and understand 

environmental data so that they can make informed decisionsó (p. xiii). The technical 

communicator can produce the artifacts that facilitate the transfer of expert knowledge 

to the public, including environmental labels.  

 

Consumer Decision -Making and the Environment  

Letõs turn  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 òsocial adjustmentó (p. 2).  And educati on (and by extension 

social adjustment) is, in fact , one of the central goals of environmental labels  in general . 



 

 

 

38  

Teisl , et al ., (2002) summarize , òone aim of eco-labels is to educate consumers about 

the environmental impacts of the productõs manufacture, use, and disposal, thereby 

leading to a change in purchasing behavior and ultimately, to a reduction in negative 

impactsó (p. 339).  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 (2006) notes, òagenda setting  refers to the effect of 

media on the publicõs perception of the salience or importance of issuesó (p. 28; 

emphasis in original ).  Put simply, the inclusion of a man datory environmental label on 

a product will tend to  increase the publicõs perception that environmental impact is 

important by virtue of the labelõs presence.  The agenda -setting rationale holds  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  ð 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 Albers (2003), òa decision is based on how people 

interpret the information around them.  Incorrect or incomplete information can lead to 

incomplete or invalid decisionsó (p. 277).   Labels at a base level then signal to 

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  òmay affect behavior by influencing the number of attributes that 

a consumer cons iders during a choice occasion [e.g., a purchasing decision]ó (Teisl, et 

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 

environmental labels for electricity disclosure, ò[with labeling] people are able to choose 

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

environment al valuesó (p. 4947). With environmental labels, consumersõ decision -

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.  Teisl and Levyõs (1997) study 

of nutrition labeling on foodstuffs in a supermarket found that , òlabeling of food 

products with respect to their nutritional characteristics . . . can significantly affect 

consumer behavio ró (p. 26).   Wiel and McMahon (2003) cite r esearch (Bertoldi, 2000) on 

a European Union  energy -efficiency labeling scheme that d emonstrated , ò[the] average 
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energy efficiency of refrigeration appliances improved by 29% between 1992 and late 

1999, with about  one-third of the impact attributable to labelingó (p. 1409) .  This 

suggest s that  demand and supply w ere significantly and positively impacted  post -

labeling .  As mentioned previously, Tiesl, et al ., (2002) documented  the significant 

impact òdolphin safeó labeling had on canned tuna sales.  And Levy and Fein (1998) 

concluded, after studying consumersõ ability to use nutrition labeling to complete 

nutrition -related tasks , that , òthe food label appears to be a good tool for making 

product selectionsó (p. 214).  

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) tha t is helpful for answering that question .   

 

 Figure 2 : Relationship of I nformation Graphics to Cognitive Processes 19 

Spenseõs model describes , at 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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between the two thusly:  representation means to òdepict, portrayó (p. 29), whereas 

presentation means òto offer a view; displayó (p. 98).  I clarify th ese nuanced definitions 

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 

productõs life as advanced in the discussion of LCA I presented earlier in this chapter.  

The presentation of this data, however, can take many di fferent  forms  ð including a 

numeric value, a scale, a bar chart, and so forth .  These two distinctions are , 

incidentally,  an example of what Cox (2006) calls the òconstitutiveó quality of 

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, I shall make clear the 

decisions surrounding data representation and presentation  in the discussion of my 

label design  in Chapter Four .  

Referring back to Spenceõs model, the second important distinction  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 t hird  

distinction Iõd like to make is that perception and interpretation are separate human 

functions  in Spenseõs model, which themselves are separate from higher -order cognitive 

functions . Because of this distinction I shall address these elements somewhat 

separately in this dissertation :  I will speak more specifically about human p erception  in 

the section of th e dissertation entitled òInformation Design as It Pertains to Labels,ó and 

some of the distincti ons between perception and higher order functions in the theory 
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surrounding the study I describe in Chapter Five.  The last distinction I draw from 

Spense is that  the  higher -order cognitive functions are where  decision -making occurs.  I 

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, Spenseõs model, which was designed to speak 

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 

Kostelnickõs òrhetoric of participationó (2007).  Label designers must instead choose  

(ideally thr ough user research and usability studies)  one view of data to use on the label 

for the audienceõs needs, a view that is broadly effective .  Nonetheless,  higher -order 

decision -making of some type does undoubtedly occur  when people  interact with labels.  

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

revolve around whether or how to use the informati on displayed .  In this way Spenseõs 

model describes in a simple way how data gets transformed into buying decisions.    

While Spenseõs model is helpful for describing the interface between data and 

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 

maximized t o facilitate decision -making.  Nicely c omplementing Spenseõs model we find 

an information processing mo del advanced by Wogalter (1999) (F igure 3) which does 

just that .  Wogalterõs model addresses  the  sequence  by which warning information gets 

transformed i nto audience behavior  ð part of the òhigher-orderó processes Spense 

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

transformation .  While intended to describ e warning information, Wogalterõs model 
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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 I have replaced 

Wogalter õs verbiage  about warning information  with verbiage  about  environmental 

information  wherever app ropriate , and I have narrowed his  generic discussion of 

òinformation ó to the specific instance of labels .   

 

Figure 3: An Information P rocessing Model for L abels 20 

Wogalterõs model begins at the interaction between information ð embodied in an 

information artifact ð and the human being at the òAttention ó stage.  Wogalter points 

out rather intuitively that the first role of a n information system like a  label is to  

òcapture attentionó (p. 96), to simply get 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 Wogalter, 1999, wherein òWarning information ó was listed instead of 

òEnvironm ental Information ó as I present it.  
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on busy product packaging 21.  After the consumerõs attention is captured, the 

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 òagree with the 

personõs attitudes and beliefsó (p. 96), which I would extend to include the personõs 

values.   In thi s stage the consumer consider s what the label is communicating and the 

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

Wogalter suggests that òattitudes [and beliefs] are similar except there is more 

emotional involvemen t [with beliefs]ó (p. 103).  Then the message must motivate the 

consumer to act.  Finally , the consumer exhibits some behavior ð in the case of labeling, 

likely some purchasing decision or evaluation.   Wogalter says of his model, òThe fact 

that this model proceeds in a temporal sequence implies that there are potential 

ôbottlenecksõ that could prevent the process from being completedó (p. 96).  In other 

words, in the event that a label does not attract attention, the comprehension stage will 

not start; in t 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 messageõs passage through the various stages.  For 

òAttentionó he offers a 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 òInformation Design as It Pertains to Labels ,ó but t he central theme of these 

suggestions revolves around ways in which a designer c an cut through complex and 

noisy information environments to capture the notice of the reader.  For 

òComprehension ó 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 òBeliefs and A ttitudes ó 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, ò[beliefs and attitudes ] can strongly influence 

whether a warning will be effectiveó (p.103).  Said more directly, W ogalter points -out  

that, òif a . . . message is in opposition with existing beliefs and attitudes, then it is 

likely that it will be ignoredó (p. 104).  In this stage Wogalter also cautions label 

designers about the potential for message blindness ð that people very fam iliar with 

warning labels and their messages will  be less likely to notice and heed  the m.  Lastly, 

communication that is noticed, understood, and is consistent with a personõs beliefs 

and attitudes also must  motivate them to act, and Wogalter characterizes  this in terms 

of the òcost of compliance and cost of non-complianceó (p. 104).  Here we arrive at  an 

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

to overcome to succeed.   For warning messages (as is Wogalterõs focus) the cost of 

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 .  N ot 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 , n either  immediately nor  directly 
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by the c onsumer  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 

between the consumerõs general concern about the environment and her immediate, 

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 .  O ther 

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 

and commun ication artifacts help to increase the publicõs perception that certain issues 

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 , òPeople cannot take responsibility for 

harm without knowledgeó (p. 334).  In this sense, 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:  òEnvironmental labels . . . inform us of harms, allow us 

to see where our responsibility lies, and enable autonomy in market decisionsó (p. 334).   

It is 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 

commit ment to the idea of the òrational, efficient rhetoric of 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 

itó (p. 282).   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 
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the situation) (Albers, 2004) 22.  Essentially the user within this complex information 

situation has a goal, a goal th 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, w e 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 

cons umers 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 desires 23.  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 òprovide integrated information to allow a user to make a 

decisionó (Albers, 2004 p. 20), not necessarily dictate a buying decision to  her. As such, 

Albers reiterates a common theme suggested by many information designers:  that 

information design should scaffold a userõs understanding of a situation such that they 

can make an effective decision for themselves.  An effective environmental label, 

therefore, should do the same.  And, according to Coppola and Karis (2000), òClearly, 

there is a role for the technical communicator [in these types of environmental 

communication situations], who can help people visualize and understand 

environmental data so that they can make informed decisionsó (p. xiii).  

                                                 
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 consumerõs 

interaction with it.  
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But environmental labels do not always affect change , for good  and multiple 

reason s.  Gram -Hanssen , et al ., (2007) debunk ed what they call the myth of the  

òrational enlightened actoró that many label researchers and designers assume,  

claiming , òpeople are not empty recipients of . . . new information given by . . . labels.  

They are actors that interpret or reject new information on the basis of previous 

knowledge and of the norms of their social networkó (p. 2886).  In other words, people 

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 

Kostelni ck (2007) which òviews data design as a process of communal convention -

building whereby readers interpret  displays through their collective learning, 

experience, and valuesó (p. 280) and holds that readers are not ònaµve noble savages 

who gaze innocently; rather, they are members of discourse communitiesó (p. 286 ).  

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  per cent reduction in waste, while certainly not as substantial  as one 

hundred  per cent, 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 19 th  century census data di splays were initially difficult for the public to 

understand, but later òthe public had achieved a level of visual literacy that rendered . . 
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. [interpretative] explanations unnecessaryó (p. 286 ).  So it may take time for labels to 

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 (2000) suggest, òBy 

producing sufficient change in [peopleõs] primary beliefs [via environmental 

communication artifacts], we can . . . influence the personõs attitude toward performing 

the [desired] behavior [e .g., toward acting in environmentally -responsible ways]ó (p. xxi).   

Labels may slowly change the norms of social network s (and the people within them) 

such that their impact and use grows  and peopleõs behavior changes24.   

Labels have also been shown to be  less effective for certain audiences.  Levy and 

Fein (1998) researched consumersõ ability to use a particular set of nutrition labels and 

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

In particular, they found c 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 Feinõs study were simply  not designed 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 Feinõs findings, again, a labeling program 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 òenvironmentalists,ó 

Killingsworth & Palmer (1992) have pointed out the futility of dividing people (and, by 

extension, their behavior) into strict òenvironmentalistó or òdevelopmentalistó camps, 
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, et al ., 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 idea s ð 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 ð 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  Levyõs research into whether nutrition labeling results in  healthier eating 

(1997) le d them to conclude that while labels do significantly affect consumer 

purchasing behavior  (and, incidentally, quite quickly  in the case of nutrition labels ), the 

impact  seemed to be bou nded by òbudgets.ó  They postulated that consumers may use 

nutrition labels to understand the nutritional limits in which they should operate  ð so-

called nutrition budgets .  Extending the argument a bit with an extreme case , 

consumers may not necessarily r educe their overall consumption of òunhealthyó foods 

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  their internal òbudgetó for environmental issues.  People 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 ð 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 on a label  òwill have to compete with all the other 

factors that consumers already use when making purchasing decisions:  price, quality, 

brand, personal experience ó (p. 95), but they cite an FDA study  of nutrition labeling  

that found òsales for certain foods increas ed 12 percent when shelf labels reporting 

nutritional information were introducedó (p. 95).  And so it is conceivable that peopleõs 

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  lab eling program (U.S. EPA, 20 07a)  offered as just one example.  

I 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) offers, òCompanies will pursue environmental 
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certifications [including labeling] if . . . the company anticipates increasing sal es or 

avoiding loss of market shar e to competitors ó (p. 96).  Labels can play a substantial role  

here .  Tiesl, et al . (2002) , note, òif a significant portion of the consumer population 

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 ist ic(s)ó (p. 355 -356).  In fact, Souheil (1995) quotes  a Bosch -

Siemens representative as saying , òlabeling 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] labeling commencesó (in Wiel & McMahon, 2003; p . 

1411).   Inde ed, business researchers ( Bhat, 1996) have begun to see creatin g and 

marketing environmentally responsible products as a òcompetitive advantageó for 

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

to consumers which products are better for the environment than others ð these 

prog ram s 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; Kåbe 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, 

òindividuals and communities have a stronger chance to safeguard the environmental 

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 LCA is,  òan important tool for green management.ó (p. 64).  Baht 
summarizes, òby measuring greenness from cradle to grave, [LCA] provides an objective 

basis for comparison and improvementó (p. 64). 
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of and opportunities for communication about their concernsó (p. xix).  While this quote 

may have initially referred to the way in which individual consumers communicate with  

governments and manufacturers in a traditional sense, I 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 

òresponsibility 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 

marketplaceó (p. 53).   Some scholars (Book chin, 1989) have criticized this reassignment  

with  the contention  that it absolve s government s and corpo rat ions 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) , I believe it is reasonable to 

suggest  that  responsibility  for reducing  environmental impact is ideally shared between  

consume rs, government and corporations.  In this stance I align myself to the view 

Killingsworth & Pa lmer (1992) hold, a v iew òthat technological and bureaucratic 

solutions [to environmental degradation] will be ineffective ð or impossible ð unless 

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

information ,ó (p. 2) knowledge and informati on that foster  òsocial adjustmentsó among 

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 òspecial knowledgeó and òrelevant information.ó   Stø, et al . (2005)  rather elegantly 

summarize the philosophical underpinnings of this viewpoint ð called incrementalism ð 
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and its overall belief in  focusing on the consumer in order to address environmental 

issues:  òenvironmental 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 

insignificant actsó (p. 21). Empowering con sumers to make good, environmentally -

responsible buying decisions via labeling need not be cast in terms of absolving  

governme nt and industryõs responsibility to reduce environmental impact  and need not 

be presented as an alternative to these efforts ; inst ead, I believe consumer 

empowerment  is complement ary to these  efforts 27. I am not alone in thi s belief ð 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, I shall now  

turn my attention to information design.  

                                                 
27 Incidentally, while government and industry remain  important players i n the 

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 ð Information Design & Label Examples  
 

People seldom improve when they have no other  
model  but themselves to copy after . 

ð Oliver Goldsmith  

 

 

1. Information Design  as It Pertain s 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, I 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 .õs history  (and painting with an admittedly broad brush)  

designers have eschewed academic research on desi gn and have avoid ed 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 òprofessional training 

and acquired craftsmanshipó (Zwega, et al ., p. xxii).   Mijksenaar (1997) echoes Zwega , 

et al.õs observation  from his vantage point as a design expert  when he laments that 

while designers are, òinundated  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]  designeró (p. 46).  Designers , 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 objets dõart with 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) fr om 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 , et al ., (1999 ) 

seem to  advocate .   
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complex -information communication, and research in typeface and layout.  I begin with  

a discussion on source credibility.  

 

 
Source Credibility  

Product labeling can influence consumer decision -making, but the extent  of th at  

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 :  òsome consumers may have noticed the . . . labels but did not believe the 

information [on them].ó  Similarly , Gram -Hanssen , et al .õs (2007) study concluded 

(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 in accurate 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 methods to increase the programõs perceived  credibility.  The perceived 

credibility  of a labelõs source , it seems, is an important element in  ensuring  consumer s 

react  positively to a given label.  Referring back to Wogalterõs (1999) model, a message 

will not be translated into behavior if it is inconsistent with the audienceõs beliefs & 

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.  
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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 ð so-calle d search attributes  ð versus what consumers experience with the 

product themselves ð so-called experience attributes  (in Jain & Posavac, 2001).   

Environmental labels as envisioned in this project  are a type 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 òevidenceó that a product will meet  their needs.  Peopleõs perceptions 

of product attributes vary with the perceived credibility of the source of the attribute 

claim .  Jain &  Posavac (2001) point out, òEndorsement from a credible source is a 

possible piece of information to increase evidence sufficiencyó (p. 170).   In other words, 

credible sources provide more òevidenceó than claims made by non-credible sources.  

The effect d iffers between search claims and experience claims, however.   Jain & 

Posavacõs (2001) research  demonstrates that high credibility  search claims (advertising 

claims from seemingly credible sources) more positively affect peopleõs perception s of 

products tha n the experience claims  from  low -credibility sources  (e.g., a non -sky diverõs 

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 

spr ing, 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 

envi ronmental labels in particular, researchers have echoed this sentiment based on 

observations of labels in the real world:  òA labeling program is more likely to be 
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accepted if it is offered by a credible sourceó (EPA, 1994, p. 94).  Taking that sentiment 

one step further, Banerjee and Solomon (2003) assert , òGovernment support prove[s] to 

be crucial in determining a [labeling] programõs credibilityó (p. 109)29.  These points will 

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 ; I will not address this specific topic in detail, except to say labeling 

program advertising should probably exploit these rules as well .) 

While we can and should attempt to maximize a labelõs potential impact by 

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 ð this change may not be immediate and absolute  

regardless of the labelsõ source.  Consumers may be initially suspicious of a labelõs 

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 .  I 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 I 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, I will offer  a few comments on the topic later in the dissertation.   
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framework with which I organize this research as well as describe the levels at which 

labels and other so -called òstructured documentsó operate as design artifacts.   

 
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, in v an der Waardeõs (1999) words, òa collection of objectsó with their 

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 õs research (1999) explored 

the structure of patient package inserts for medicines , and in so doing  he advanc ed 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.  I shall now describe the attributes of this frame work before populating it 

with relevant research findings from various information design sources.  

                                                 
30

 There are other helpful frameworks  of course; Blackwell and Engelhardtõs (2002) òA 

Meta -Taxonomy for Diagram Researchó is one such example. 
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Table 1:  òFramework for the Description of Graphic Presentationó31 

 

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  

 

Van der  Waardeõs framework starts at the atomic level ð Level 1 ð the individual  

and smallest  graphic components  that contribute to a given document.  In Level 1 we 

have Verbal components , the  òmeaningful marks which can be pronouncedó (van der 

Waarde, p . 77), in cluding  the qualities of those marks (typeface, x -height, justification, 

etc).  Pictorial components are those marks that ò[relate] . . . to the appearance or 

structure of a real or imaged objectó (van der Waarde, p. 77).  As we shall see, pictorial 

compon ents are relatively common in environmental labels presently in use. Schematic 

components  are graphic marks that òcannot be categorized as either verbal or pictorialó 

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

                                                 
31 Van der Waarde (1999)  
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bor ders.  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 perceptual systemõs tendency  to assign 

relationships among  components according to their proxi mi ty 32. 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 

Waarde points out that the òsequence of the graphic components indicates the 

succession of the information elementsó (p. 79).  For example , most users will sta rt 

reading the top of a table first; native English readers will tend to starting read ing 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 ð consistency  ð refers to extent to which the 

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

                                                 
32 I shall revisit this topic in my review of the Gestalt principles of human perception.  
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behind  this ele ment is that the more consistent  a document õs design, the more easily  

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

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

in stance 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 òpaper quality, printing 

inks ,ó and other features in the printing domain (van der Waade, p. 79).  The last  

characteristics are the aesthetic aspects  of the document.  Van der Waade 

acknowledges, ò[t]hese aspects are probably the most difficult ones to describeó (p. 79), 

although they tend to be most often discussed  in the popular press.     

I will  now use and elaborate on some elements of van der Waardeõs framework in 

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 

symbols òthat derive their expressive power from their ability to use the perceptual 

processing power of the brain without learningó (Ware, 2004, p. 10).  Arbitrary 

representat ions, on the other hand, òmust be learned, because the represen tations have 

no perceptual basisó (Ware, 2004, p. 10).  Ware explains  that the word dog, òbears no 

perceptual relationship to any actual animaló (p. 10) and is thus an arbitrary 

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 òHard to learn,ó òEasy to forget,ó and òEmbedded in culture and 

applicationsó (p. 15-16).  A picture of a dog, 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 , ò[understandable] without training,ó they feature òsensory 

immediacyó in that they are processed quickly in the mind, and they are òcross-

[culturally] validó (p. 13 -14). These distinctions have  immedi ate application to 

environmental label design .  In order to maximize effectiveness for labels , designers 

should endeavor to use sensory symbols where possible (òpictorial components ó in van 

der Waardeõs parlance) and  limit  the use or importance of arbitrary symbols  (van der 

Waardeõs òverbal componentsó), so-as to minimize the requirement that the audience 

needs to know a particular language  in order to discern the message of the label .  It is 

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 th  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  researc h as it 

relates to this project .  Researchers have described how typeface affects peopleõs 

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 c 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.  
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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, in a series of articles devoted to the òrhetoric of 

typographyó (2003a, 2003b, 2004), found that typeface tends to exude  a persona ; that 

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  she termed "òdirectness.ó   This typeface was also 

found to be deeme d ògenerally more appropriateó than other reviewed typefaces across 

multiple types of texts (Brumberger, 2003b), and the most appropriate for òprofessionaló 

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

(2007) reviewed  a number of typefaces for us e in  airport signage and found, òclear genre 

expectations among airport users for sans serif signsó (p. 1).  Overall, research in 

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

òofficial,ó the òtechnical.ó  Indeed, a s 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,  Wogalter (1999) suggests, òSafety communications should not be 

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

because this will exclude approximately 50 per cent of the people below that pointó (p. 

                                                 
34 Incidentally, Mackiewiczõs research (2006) on how audiences perceive fonts projected 

in Microsoft PowerPoint slides suggests that audiences may be more flexible with what 

fonts they characterize as òprofessionaló than prevailing thought on typeface suggests.  

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  ð citing resear ch from Laughery and Brelsford  (1991) ð suggests 

that safety communications should be readable and understandable by the lowest level 

cognitively and educationally of the target audience that can òpractically be reachedó (p. 

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 ð 

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 impact s 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 ð design elements like graphs an d charts ð can be approached 

from the vantage point of  information visualization research .  Consider Bettman and 

Kakkar (1977) and Russo and LeClerc õs (1991) suggest ion  that designers should 

òminimize the effort needed to transform information into a useful form ó (in Levy, Fein & 

Schucker, 1996).  Researchers working in the field of information visualization attempt 

to cha racterize how design  might facilitate  such  tran sformation s.  As a result, 

info rmation visualization is a rich source of research into composite components  and 

how people interpret them .  Spence (2007) defines the process of information 

visualization quite simply:  òData ð in whatever form ð is transformed into pictures, and 
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the pict ures are interpreted by a human beingó (page 5).  Spence elaborates that the 

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 

offline and static inf ormation displays  too.  For example, Wareõs research (2004) 

illuminates the physiological and psychological processes that culminate in the 

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

project  is Wareõs expla nati on of the role and value of preattentive processing in human 

perception.   

Preattentive processing  òdetermines what visual objects are offered up to our 

attentionó and òoccurs prior to conscious processingó (Ware, 2005, p. 149). An example 

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 person is apt to 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  òthe degree of difference the target has with 

the nontargets, and the degree of difference of the nontargets from each ot heró (Quinlan 

and  Humphreys, 1987; Duncan and Humphreys, 1989;  in Ware, 2004). Still, e xploiting 

the human perceptual systemõs innate ability to process information 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 I shall illustrate in Chapter Three , it is 

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, investigated peopleõs ability to 

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 

quantities based on positions on a common scale . 

 

Level 2:  Relations B etween Graphic Components  

I will now explore  the four elements of van der Waardeõs second level as one set, 

primarily because they share a similar theoretical underpinning in Gestalt psychology.  

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

particular for a seminal article  on the subject)  advanced a series of òlawsó or principles 

                                                 
35 Ware (2004) offers, òanything that is processed at a rate faster than 10 msec per item 

is considered to be preattentiveó (p., 150), whereas non-preattentive processing is on the 
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.   I shall describe 

several of these laws, but I first offer a perspective on what the use of this work says 

about the relationship between the audience/reader and speaker/designer I advance in 

doing so .  The use of Gestalt principles embody  a commitment to what Kostelnick 

(2007) calls the òrhetoric of science,ó a rhetoric that maintains among other thin gs that  

òreaders [or consumers, in this project] are well served because their visual processing 

is maximized ó (p. 282); said more generally, òthe objective of this approach is to identify 

principles of design that will ensure the optimal transmission of data from designer to 

useró (p. 281).   This rhetoric òalso embodies a[n] . . .  aesthetic element that closely 

dovetail s with 20 th  century Modernism.  Modernists advocated minimalist, high -

contrast displays guided by perceptual principles ð particularly gestalt principles ð so 

that they could appear to large public audiences, often across  cultures and national 

borders ó (p. 283).  Indeed, I 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  I also appreciate  Schriverõs (1997) point that, òGestalt principles are 

tools rather than rules for document designó (p. 326).  She cautions against rigid 

adherence to  Gestalt principles, explaining that the Gestalt principles are intended to be 

descriptive, not perspective.  Acknowledging S chriverõs caution , I 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 I 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 chriverõs points, but for now I 

present a very  brief overview of the Gestalt laws .       

The law of Proximity  describes the phenomenon wherein òthings that are close 

together are perceptua lly grouped togetheró (Ware, p. 189).  Ware suggests the 

application of this law  in  document design is straightforward and quite common :  òthe 
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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 displayó (Ware, p. 190).  The figure below 

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 ð and by extension, the 

concepts  they represent . 

The law of Similarity  hold s that , òSimilar elements tend to be grouped together 

[by the perceptual system]ó (Ware, p. 190).  Elements can be similar in any number of 

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 ð elements of similar size and location will be of 

similar importance, for example.  

Prominence  in van der Waardeõs framework is akin to the Gestalt principle of 

figure -groun d contrast.  This principle describes the òperceived distinction between an 

image and the visual field around itó (Kostelnick and Roberts, 1998, p. 438).  Figure 6 

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

The òfigureó in figure -ground contrast is òsomething objectlike that is perceived 

as being in the foregroundó (Ware, p. 196).  The ògroundó is òwhatever lies behind the 

figureó (Ware p. 196).  In Figure 6 , the òfigureó is the white circle, set against the grey 

ògroundó on which it is found on.  The human perceptual system will identify  a figure  

on a page (or any other document) as òstanding outó from other elements if it contrasts 

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 l 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.   

Cont rast 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 it i s easy to 

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  ð from left to right .  Sequence also 

suggest s 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 Waardeõs third level ð global graphic presentation  ð is similar to  Kostelnickõs 

(1996) òsupra-textual design elements,ó and describes the overall visual design of a 

document  including the qualities of the documentõs medium (e.g., the weight o f the 

paper on which it is printed) .  An aspect of van der Waardeõs òglobal graphic 

presentation ó is the requirement that a label must be where it is most needed (per 

Wogalterõs (1999) and Albersõ (2004) information processing 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 

recommendation follows a principle for warning labels:  ò[they] should be located close 

to the hazard, both physically and in timeó (Wogalter, 1999).  Appropriating Wogalterõs 

point for this project, we can substitute òhazardó with òpurchase decision-making .ó  

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 
































































































































































































































































































































































































































































































































































































































