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Abstract A growing number of people wish to do no harm to
the earth and leave a stable living environment for future
generations. In response to the growing concern with carbon
emissions’ impact on the marketplace, this paper investigates
the emerging field of sustainable development through the
typical manner in which it is measured, carbon emissions.
Firms are beginning to address this demand by reducing their
carbon footprint, the carbon dioxide emissions created by a
product throughout its life cycle. Simultaneously, carbon foot-
print labels have begun to appear on products in North Amer-
ica, Asia, and Europe. We examine both the potential impact
of carbon footprint labels and their informational content from
the perspectives of firms and consumers. Specifically, we lay
the groundwork for future carbon footprint research by pro-
posing how industry, firm, consumer, and label attributes
affect firm action, content of carbon footprint labels, consumer
preferences, and financial outcomes.

Keywords Sustainability . Carbon emissions . Carbon
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In recent years, the consumer market has been transitioning to
an era of sustainable development. Many corporations have
come to realize that they are part of a larger entity and must
help protect the common good [71]. For instance, General
Electric has introduced a credit card to help consumers earn
greenhouse gas emissions credits to reduce their personal
carbon footprint [7], and Wal-Mart has initiated a Sustainabil-
ity Index Consortium [83]. In fact, a new job category, pro-
fessional pollution calculator, has emerged [84].

These are just a few examples of the advent of sustainable
development, an emerging mainstream concept. They are
representative of a larger trend of internal and external forces
forcing social change by firms. Illustrating this trend, 45 of the
50 largest US companies included sustainability efforts in
their 2008 annual reports or on their websites. The increasing
concern with sustainability is not unwarranted; as the world’s
population has surpassed 7 billion, sustainability is justifiably
of concern [25].

Sustainable development is defined as “development that
meets the needs of the present without compromising the
ability of future generations to meet their own needs”1 ([85]
S3, A27, p. 16). Surprisingly, of corporate social responsibil-
ity (CSR) articles in the leading marketing journals2 from
2000 to 2013, only three mentioned sustainability.
MacCannell [51] questioned whether ego-based consumption
was sustainable and [87] examined consumers’ choice of
green products based on their attributes. We seek to stimulate
attention to sustainability in the marketing literature by pro-
viding guidelines that can help to focus future research in this
important area. Thus, we argue that it is crucial to study
sustainability in a measurable form.

1 At the macro-level, sustainability has been used to refer to a three-
pronged typology: environmental, social, and economic [65]; however in
this paper, we focus on the environmental aspects of sustainability.
2 Journal of Marketing, Journal of Marketing Research, Marketing
Science, and Journal of Consumer Research
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One effective way to quantitatively convey a firm’s level of
sustainability is through a carbon footprint label. A product’s
carbon footprint represents the increase in carbon dioxide in the
atmosphere resulting from the manufacture, transportation, us-
age, and disposal of that product. A smaller carbon footprint
means a smaller increase in carbon dioxide and a lesser degree
of harmful impact on the earth’s sustainability. Consumers, in
addition to firms, are increasingly familiar with the term “car-
bon footprint” through extended news coverage of climate
change, multi-national treaties, and green investment [61].

Carbon footprint labeling is an efficient means for con-
sumers to recognize the sustainability of a firm’s products or
services, and to compare them with those of other firms and
their own preferences. Thus, how consumers and firms will be
affected by the introduction of a universal carbon footprint
label merits careful study. Similarly, a firm’s attributes, indus-
try, customer base, and carbon footprint label details are
factors that would potentially impact a firm’s reputation and
financial outcomes. Research may reveal surprising or coun-
terintuitive findings. For a parallel, consider nutritional infor-
mation labels. Ippolito and Mathios [38] find that the advent
of labels detailing food fat content coincided with reductions
in fat consumption. Applying this outcome to carbon emis-
sions suggests that carbon footprint labeling could increase
consumers’ level of attention to carbon emissions levels,
potentially affecting their purchase decisions resulting in pur-
chase of fewer product or products with lower carbon emis-
sion levels.

Specifically, in this paper we derive predictions regarding
how consumers may respond to sustainability activities un-
dertaken by firms. We base our propositions on the assump-
tion that through a combination of industry adoption and
government regulation and enforcement, carbon footprint la-
beling will become widespread and familiar to the average
consumer in the near future. In Fig. 1, we provide a framework
for our discussion. This research roadmap is based upon
examination of related research in marketing, related business
fields, news media, and websites of companies and carbon
footprint organizations.

1 Background

1.1 Carbon Footprint Labeling

Until recently, carbon emissions were measured only at the
national or firm level, which does not aid consumers in
monitoring their personal carbon emissions levels. A carbon
footprint label seeks to detail the emissions in the four stages
of a product’s lifetime, manufacture, transportation, usage,
and disposal [15]. Because creating products with zero carbon
emissions is often not possible, firms may offset some of their

carbon emissions through means such as carbon sinks3 or
living machines4 and report these on the label.

A carbon footprint label provides a comparison metric for
consumers to consider a product’s carbon emissions when
making purchasing decisions. As yet, there is no universally
agreed upon label. In order to facilitate our discussion, we
present a hypothetical carbon footprint label that includes
various carbon emissions and offsets from current and pro-
posed systems. The label is adapted from existing labels (see
the on-line appendix for all labels).

This illustrative label presents a product’s carbon footprint
using a single metric (e.g., grams) to provide common mea-
surement for manufacturers and consumers. Carbon emission
is displayed for each of the four product life cycle stages, the
sum of the four stages, offsets (recycling, carbon sinks), the
sum of the offsets, and net emissions (total carbon emission
less total offsets). Emission data with different aggregate
levels should assist those consumers who desire more detailed
information, but mitigate information overload for those who
do not. To facilitate consumer interpretation, we add an icon
system so that consumers can compare carbon footprints
across similar products. These footprint icons are scaled from
0 to 4, incrementing in half footprints. Fewer footprint icons
indicate a smaller footprint and a one word assessment (e.g.,
poor, average, or good) accompanies the icons. Comparison
across products is useful because it facilitates consumer jux-
taposition among goods with similar labels (e.g., nutritional
data) [57].

Products vary in how the different stages of their life cycle
contribute to their carbon footprint levels. A lawnmower’s
greatest carbon footprint impact is its gas emissions during
usage. Bottled water has a high carbon footprint in the trans-
portation stage because it is bulky and expensive to transport.
Beef requires considerable resources to manufacture (to be
raised to maturity). Finally, a television has high levels in each
stage; high weight impacts transportation, a multi-year con-
sumption of electricity impacts usage, and with few recyclable
components, and hazardous materials that impact disposal.

1.2 Current State of Sustainability and Carbon Footprint
Labeling

Consumer advocacy for sustainability and the ability to
choose products based on their carbon footprint, is emerging
already [37]. In response, a number of corporate, non-profit,
and government entities have begun to address this issue (e.g.,
[16]). Similarly, several companies, including I.B.M., Nike,
Coca-Cola, Google, and Dell, are investigating ways to reduce

3 A carbon sink is a way to offset carbon consumption, such as planting
trees, which both absorb carbon dioxide and emit oxygen, thus offsetting
carbon dioxide emissions.
4 A living machine is an organism that consumes material adverse to the
health of the earth, such as arsenic.
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their carbon footprint and have joined forces to create a com-
mon carbon footprint label. Sapporo displays carbon emissions
per can of beer from growing the ingredients, brewing them,
manufacturing the can, and transporting it to distributors. Quak-
er Oats has shown carbon usage in cooking usage [79].

Groundwork for carbon footprint labeling arises from a
combination of social trends, legislation, and product innova-
tions. Fuel economy levels for cars are mandated. Recycling
of plastic, metals, paper, and food products is now wide-
spread. Energy efficient appliances are common, often quali-
fying for government rebates. Companies manufacture and
distribute products with less packaging. Firms are cutting
green-house gases used in manufacture and transportation;
EmptyMiles, for example, aims to reduce the miles that trucks
travel empty [60]. In summary, technology, consumer de-
mand, firm willingness, and government legislation will make
carbon emission labeling a likelihood in the near future. This
outcome increases the importance of understanding what
leads firms and consumers to use carbon footprint labels.

2 Proposition Development

2.1 Industry Characteristics

Industry characteristics will affect firms’ implementation of
carbon footprint labeling, consumer responses to this labeling,
and its financial outcomes. Banerjee et al [6] propose four
industry level attributes that together define the natural busi-
ness environment. We discuss two in this section: regulation
(of carbon footprint labeling) and industry complexity as
measured by concentration. A third, public concern, is
discussed in a later section. Finally, we consider the fourth,
managerial commitment, to be self-evident; increased mana-
gerial commitment will reduce carbon footprint levels.

To noticeably affect consumer behavior and industry prac-
tice, carbon footprint labeling should have what Kirmani and
Rao [40] call the attributes of a strong signal. That is, the
labeling should be salient, reduce information asymmetry
between firms and their customers, and provide information
clarity, payoff transparency, and credibility. Carbon footprint
labels must be reliable and there should be negative conse-
quences (e.g., fines) for their misuse. Industry standards

usually lack an enforcement mechanism, which might com-
promise consumer faith in such a system [17]. In contrast,
governmental regulation of carbon footprint labeling would
have the authority to dictate uniformity and specificity across
industries, states, and perhaps national borders [45]. As a
result, consumers would be able to rely on clear, honest, and
standardized criteria to verify manufacturer claims and make
product comparisons and purchases [47]. The increased un-
derstanding, verifiability [43], and elimination of consumer
confusion resulting from nutritional labeling was one of the
primary impetuses for that legislation [26].

Existing labeling efforts suggest that voluntary industry
labeling does not always produce the desired result for con-
sumers. For example, organic labeling has minimal existing
regulation associated with it, and critics argue that it misleads
and confuses consumers and hampers interstate commerce
[1]. Such controversies damage industry-led programs’ cred-
ibility. The food industry-sponsored Smart Choice program
that qualified Froot Loops, Cocoa Krispies, and Fudgsicle bars
as “Smart Choices” drew the ire of the FDA [59]. Campbell [13]
summarizes: “research suggests that government statutes are
most effective in facilitating socially responsible corporate en-
vironmental behavior.” Thus:

Proposition 1 Consumers will have more trust in a govern-
mentally regulated carbon emission label than a voluntary
industry-led one.

Note that mandating carbon emission labeling does not man-
date specific goals for carbon levels, just that levels be reported.
Thus, firms will be free to decide how much to reduce carbon
emissions, but this transparency provided by carbon emission
reporting will influence competitors’ emissions. Thus, the level
of industry competition may affect how much firms decrease
their carbon emissions. Firms in more concentrated industries
typically face lower levels of competition, and, when competi-
tion is present, it is likely to be less intense than in less concen-
trated industries (e.g., [76]). As competition increases, firms
often must differentiate themselves and provide more choice
for consumers (e.g., [22]). One method of differentiation may
relate to carbon footprints. As competition increases, firms may
expend more resources on carbon emission reduction activities
to differentiate themselves. Once one firm in an industry
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Fig. 1 Proposal framework
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differentiates itself by lowering its carbon footprint, other firms
may feel compelled to match that level to counteract the original
firm, thereby leading to a beneficial cycle of carbon emission
reduction.

However, the decrease in carbon emissions as industry
competition increases may not continue; competition may
force firms to invest in responding to more pressing issues,
such as customer satisfaction or firm efficiency. On the other
hand, a less concentrated industry may comprise many small
firms. While small firms may be more nimble than larger
firms, they also have less slack resources [19]. Reducing
carbon emissions to low levels requires access to slack re-
sources. Thus firms in more highly concentrated industries
may not have a need to reduce emissions whereas firms in less
concentrated industries may not have the necessary resources
to reduce emissions.

Proposition 2 Industry concentration will have an inverted U-
shaped effect on the level of carbon emissions; firms in
moderately concentrated industries will have less carbon
emissions than firms in either low or high concentration
industries.

2.2 Firm Characteristics

Firm-specific characteristics should affect carbon emissions.
We focus on three firm characteristics relevant to sustainability:
a firm’s level of innovation, the level of consumer influence on
a firm, and a firm’s diversification through product portfolio
breadth and geographic expansion. Carbon emission reduction
requires technological innovation and consumer demand to
become important. Firms, through their product breadth and
market width, can affect its level and rate of reduction.

Innovation long has been considered a major function of a
firm and a source of value creation [74]. It improves firm
performance and lowers firm risk by facilitating the creation
of competitive advantage through firm and product differen-
tiation (e.g., [53]). Innovative firms are responsive to markets
and customer needs [55] and thus should recognize the need to
reduce emission levels. Firms with an innovative culture
should be able to harness and direct this energy [41] toward
lowering emission levels. In turn, a firm’s brand equity may be
improved through emissions reductions; consumers may feel
that they are supporting an environmental cause by purchasing
the product. Research indicates that CSR helps to create a
reputation for reliability and honesty [53] and to increasing
stakeholder perceptions of and identification with a firm [11].
Further, CSR also reduces firm risk [49], and we anticipate
similar effects with carbon footprint labeling.

Empirical evidence suggests that firms benefit financially
through the interaction of high levels of innovation, CSR, and
customer satisfaction. The financial benefits of coupling high
levels of customer satisfaction or CSR with high levels of

innovation can occur indirectly through enhanced perceptions
of firms [11], or directly by increasing Tobin’s q and stock
return [50]. Thus:

Proposition 3 Firm technological innovation and carbon
emission level will interact to affect firm performance; high
innovation firms with low emissions will have higher financial
performance and less financial risk than others.

Arora and Cason [4] find that firms with less contact with
the general public are less likely to comply with voluntary
EPA environmental programs. Greater consumer preference
for lower carbon emissions should lead to increased firm
emphasis on emission reduction goals. Similarly, firms that
sell products to businesses that do not use these products to
produce consumer goods may face less little pressure to
reduce emissions. These “upstream” firms may find that their
business customers place less importance on carbon emissions
than attributes such as price or product specification adher-
ence. If so, they will not be as concerned with emissions
reduction and labeling as firms producing parts or raw mate-
rials for consumer goods producers.

Motivations to reduce carbon emissions may differ even
among consumer goods firms. Some firms create and sell
products directly to consumers, such as McDonalds, while
other firms, such as P&G, sell through an intermediary retail-
er, such as Wal-Mart. Firms that sell directly to consumers are
more likely to feel the need to reduce their carbon footprint
levels than those that do not. On the other hand, retailers such
as Wal-Mart may be sufficiently powerful and willing to
coerce suppliers to conform to their aims with respect to
carbon footprint labeling. Thus, the degree to which our
predictions are borne out with respect to proximity of connec-
tion to the consumer will be moderated by the aims and power
of the retailer.

Proposition 4A The extent to which firms lower their carbon
emissions will be moderated by the extent to which consumer
reactions affect the firm. Firms that are less affected by con-
sumer reaction will be less likely to lower their emissions.

Proposition 4B Firms that are more distant from customers
(e.g., B2B firms) will expend fewer resources toward reducing
carbon emissions than will firms that are directly involved
with consumers (e.g., B2C firms).

Market size and market share should be relevant predictors
of lower carbon emission levels for firm products. Szymanski
et al. [78] find positive relationships between market share and
a firm’s quality, advertising expenditure, R&D expenditure,
and product line breadth. On the other hand, studies show that
increased market share correlates with reduced customer sat-
isfaction [2], lower prices, and suboptimal profits (e.g., [80]).
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Moreover, because large firms have more diverse customer
bases than smaller firms, the pursuit of projects that do not
appeal to a majority of customers may not be in a large firm’s
best interest. We argue that the same logic holds for carbon
emissions.

Firms may achieve lower levels of emissions in other
ways, such as through diversification and globalization.
The improvement of intangible assets, in this case carbon
emission knowledge, has been suggested as one of the main
benefits that firms achieve through diversification and be-
coming multi-national (e.g., [30]). Firms with multiple
product lines may be able to transfer the knowledge gained
in reducing the carbon footprint for one product to its other
products. In other words, a diversified firm should accumu-
late more knowledge of how to reduce carbon footprints
than should a less diversified firm. Similarly, knowledge
about carbon emissions management also can be developed
by diversified firms via learning curve economies (e.g.,
[14]). Recent research shows that knowledge acquisition
is a primary motivation and reason for success for
diversification-based mergers (e.g., [75]).

The argument for increased carbon emission knowledge for
globalized firms is similar to that for diversified firms because
globalization is considered one type of diversification. Multi-
national firms face different regulations across the countries in
which they do business, and may be able to apply insights from
their experiences throughout their enterprise [88].

The relationship between firm diversification and the firm’s
ability to reduce carbon footprint levels may not be linear.
However, the more a firm diversifies, the more complex it
becomes, and managerial attention may become more divided
(e.g., [66]). This increased complexity may limit how much
the firm can decrease emission levels; managerial attention
has been shown to be a key driver of innovation [86]. On the
one hand, the more a firm diversifies the more likely it is to
encounter external stakeholders who press the firm to improve
its emission levels. On the other hand, such requests may not
yield fruit because firms that are diversified tend to be less
externally oriented [82].

One factor influencing motivation to respond to these
stakeholders with respect to carbon emission reduction may
be a firm’s degree of market orientation. Firms that are more
market oriented are more likely to take advantage of opportu-
nities to assimilate knowledge and learn from their environ-
ment [42]. More importantly, market orientation focuses on
both expressed and latent customer needs [73]. Since con-
sumers are likely to value carbon emission level reduction,
diversified market oriented firms should be more willing and
able to outperform other firms in reducing their carbon foot-
print levels.

Proposition 5A Diversification, through both breadth and
globalization, will have a U-shaped effect on the level of

carbon emissions; moderately diversified firms will have low-
er levels of emissions than more or less diversified firms.

Proposition 5B As a firm’s level of market orientation in-
creases, its product’s carbon emissions will decrease.

Proposition 5C The U-shaped effect of diversification will be
less pronounced for firms as their market orientation increases.

2.3 Consumer Response to Carbon Footprint Levels

Whether consumers prefer that Net Emissions level occur
through reduction in actual emissions or offsets from carbon
offset programs is important because, with limited resources, a
company may have to choose between reducing actual emis-
sions in the four life cycle stages of the product to reduce total
emissions or investing in offset programs to reduce net emis-
sions. We propose that offset-based emission reductions will
influence consumer perceptions less than reducing actual
emissions by an equivalent amount. Our prediction is based
on consumers’ willingness to expend cognitive effort in
reading/using carbon footprint labels. Most consumers will
focus on bottom-line net emissions rather than expend more
cognitive effort and weigh the pros and cons of how the levels
of emissions and offsets combine to create net emissions.

Research suggests that most consumers focus on less com-
plicated options or simplifying heuristics in making decisions
(e.g., [77]). For our label, this would mean examining the
bottom line, net emissions, rather than any antecedent num-
bers in the calculation. Thus, in the scenario below, we expect
that consumers will tend to view Product A1 more favorably
than Product B1 because A1 has a lower net emissions level
than B1, even though its actual emissions level is higher.

Product A1 Product B1

Emissions 120 100

Offsets 40 10

Net Emissions 80 90

Proposition 6A In comparing two similar products, con-
sumers will weight Net Emissions (Emissions—Offsets) over
Emissions alone.

The decision becomes more complex when a consumer
faces a choice between products with equal levels of net
emissions but different actual emission levels, recycling
levels, and/or offset levels. In making this decision, the con-
sumer must allocate weights to emissions and offsets. In the
example below, we argue that Product A2 should be viewed
more favorably than Product B2 or Product C2 because offsets,
both in the form of recycling and carbon sinks, are uncertain
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and therefore may be more difficult to accept at 100 % of their
face value.

Product A2 Product B2 Product C2

Emissions 120 160 160

Offsets

Recycling 10 10 50

Carbon Sinks 30 70 30

Net Emissions 80 80 80

Proposition 6B In comparing two similar products with the
same Net Emissions, consumers will prefer lower Emissions
over higher Offsets.

Finally, consider carbon sink offsets comparedwith recycling.
Carbon sinks are harder to verify than recycling in which con-
sumers can actively participate. Recycling depends on the con-
sumer taking action to recycle. Yet, the trust consumers place in
carbon sink calculations is influenced by unknowns—how long
they will work, measurement accuracy, and whether the emis-
sion reduction actually is achieved [12]. Consumers have been
found to distrust hard-to-verify claims on food labels [5]. Be-
cause consumers will tend to be more familiar with recycling
than carbon sinks, consumers may prefer them due to a type of
affect-based hedonic fluency model mere exposure effect pre-
sented by Fang et al. [24]. Thus, consumersmay discount carbon
sinks compared with recycling. In the scenario below, Product
A3 will be viewed more favorably than Product B3.

Product A3 Product B3

Emissions 100 100

Offsets

Recycling 20 10

Carbon Sinks 10 20

Net Emissions 70 70

Proposition 6C When comparing two similar products with
the same Offsets, consumers will put more weight on
Recycling than on Carbon Sinks.

Another important decision for the firm is whether to under-
take an offset program itself or to rely on a third-party firm to
manage it. From the firm’s perspective, outsourcing the offset
program may provide the most benefits. A firm specializing in
offsets should be able to create andmonitor an offset program at
lower costs and with less risk. On the other hand, consumers
may not view this decision the same way. Because consumers
use different information as signals with which to infer firm
motivations or product quality (e.g., [67]), they may view an
outsourced offset program as an indication that the firm is not
fully invested in carbon footprint reduction. Because product
quality is signaled in part by reputation [21], it is reasonable to

suggest that outsourcing carbon offset programs may signal
lower product quality to some consumers.

Proposition 6D When comparing two similar products with
the same Offsets, consumers will prefer products from firms
that manage their own Offset programs to those from firms
that outsource their Offset programs.

2.4 Consumer Characteristics and Their Response to Carbon
Footprint Labeling

Consumer characteristics—demographics, cognitive and per-
sonality factors—may affect how consumers react to carbon
footprint labels and to their constituent parts. Prior research
indicates that three common demographic characteristics affect
ethical and food label choice; gender, age, and education; use of
nutritional labels is higher among females, younger consumers,
and the more highly educated [58]. Consumers who read nutri-
tional labels should bemore likely to read carbon footprint labels
on the package, which should lead to greater awareness of
carbon emissions. Because more highly educated consumers
tend to be less price sensitive [32], they may be more likely to
pay a premium for lower levels of carbon emissions.

Goolsby and Hunt [28] find that younger, more highly
educated females score high on cognitive moral development,
an indicator of socially responsible attitudes and behavior. Loe
et al. [48], in their summary of empirical studies in ethical
decision making, note that females and those who are more
highly educated are more ethically sensitive. Thus, we predict:

Proposition 7A Females will use carbon footprint labels to
make product decisions more than males.

Proposition 7B More highly educated consumers will use
carbon footprint labels to make product decisions more than
less educated consumers.

Proposition 7C Younger consumers will use carbon footprint
labels to make product decisions more than older consumers.

An individual difference variable that may play a promi-
nent role in carbon emissions decision making is locus of
control. Locus of control (LOC) is the degree to which a
person believes that their behavior is internally motivated or
controlled, contingent on their own actions or personal char-
acteristics, versus external, beyond their control and a function
of chance or the control of powerful others (e.g., [20]).
Bierhoff et al. [10] find that people who are more likely to
be altruistic have higher levels of internal LOC, while
Singhapakdi and Vitell [72] find that high levels of internal
LOC indicate increased moral identity. Cleveland et al. [20]
find that an internal environmental LOC relates to recycling
levels, while an external environmental LOC relates to
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exoneration of humans from responsibility for sustainability.
These results suggest that consumers with higher internal
LOC will focus more on carbon emissions, especially aspects
of it in their control, such as recycling.

Proposition 8 The attention consumers pay to carbon emis-
sions across the four stages of the product life cycle will be
moderated by locus of control:

i. Consumers with higher levels of internal locus of control
will pay more attention to the carbon footprint label than
those with lower levels of internal locus of control.

ii. Consumers with higher levels of internal locus of control
will place higher emphasis on the recycling part of the
carbon footprint label compared to those with lower levels
of internal locus of control.

The symbolic aspect of moral identity [3] and a general need
for social approval should affect a consumer’s decisions involv-
ing carbon footprints. Consumers generally are more involved
in decisions about issues that are important to them, especially
regarding their environmental consciousness [18], which is like-
ly to trigger one’s moral identity. The literature tells us that
positive firm outcomes occur when there is a perceived fit
regarding social issues between the firm’s products and the
individual consumer [9], but not when there is a disconnect
between the firm’s and customers’CSR values [69]. One reason
for these findings may relate to a consumer’s moral environ-
mental involvement [3]. Moral identity is triggered for those
who have a higher level of it when it becomes salient to the
situation [68] such as when a fair trade label on coffee induces
consumers with higher levels of ethical obligation to purchase
more [64]. The existence of products with lower levels of carbon
emissions compared to other products may trigger a consumer to
demonstrate their higher level of symbolic moral identity and
achieve a higher level of social approval [33].

Proposition 9A Consumers with higher levels of symbolic
moral identity will place greater emphasis on carbon footprint
labels when making product decisions than those with lower
levels of symbolic moral identity.

At the basic level, prior research [50] implies that firms
must exceed the expectations of their customers in order to
achieve benefits from their CSR. Thus, consumers who desire
lower carbon footprints will place a higher weight on carbon
footprint levels. Disconfirmation in expectations also may
disproportionally affect those firms that consumers perceive
to be more moral. For example, Ben and Jerry’s is known as a
firm that has a goal of improving the quality of life locally
(using local farmers when possible), nationally (sustainable
forestry for paper packaging), and internationally (some
profits from Rainforest Crunch were reinvested to preserve

rainforests). Customers may therefore expect such firms to
have higher levels of carbon footprint reduction. Thus, these
firms may face higher penalties for greater carbon footprints
compared with firms for which consumers have no prior
expectations regarding carbon footprint levels. In addition,
these same firms may have to greatly exceed the industry
average before they achieve any benefits from consumers.

Proposition 9B Consumers’ prior expectations of the pro-
ducer’s carbon emissions will moderate the effect of the
perception of a product’s emission level on their purchase
decision; a product with the same level of carbon emissions
will be preferred more if the customer has low expectations
than if the customer has high expectations.

Similar to social approval is the effect that peers may
have on a carbon footprint label choice. Griskevicius et al.
[29] discuss at length the unconscious copying behavior of
humans in a sustainability context. Their examples consist of
normative social behavior, where the desired behavior is
influenced by notifying the decision maker of the level of
positive societal group behavior in areas such as energy
usage [62] or hotel towel reuse [27]. Solely informing
people of sustainability issues seems to have little influence
on behavior (e.g., [31]), however peers within a group can
positively or negatively affect another individual’s use of
carbon footprint labels. Group adaptation increases trust
[44] which should increase faith in offsets. Thus, group
adoption of carbon footprint labels should increase faith in
more questionable parts of the label, such as carbon sinks,
moderating proposition 6C.

Cultural group also should have a significant effect on carbon
footprint label adoption. Collectivist cultures have tight bonds,
and the members look after the interests of the group as a whole
[35]. Such cultures have an increased interest in sustainability
[46]. Yet, we reason that because of the high, initial level of
attention this implies for carbon footprint labels in a collectivist
culture, the influence of a pro-sustainability sub-group within
the collectivist culture may not be as significant compared to a
similar group in a more individualistic culture.

Another moderating influence on the role of peer
influence in carbon emissions adoption is a group’s
socio-economic status. Clearly, price should matter more
to low-income groups, but how will economic disadvan-
tage affect the response to carbon labels? Economically
disadvantaged groups may not find sustainability as
relevant to them as other issues [52]. Thus, the overall
importance of societal pressure should be less for more
economically disadvantaged groups.

Proposition 10A The greater the amount of attention one’s
peers pay to carbon emissions the more the individual will
pay attention to carbon emissions.
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Proposition 10B Collectivist cultures will pay more attention
to carbon emissions than individualist cultures.

Proposition 10C Group adoption of carbon footprint labels
will moderate belief in the efficacy of carbon sinks. As group
adoption of carbon footprint labels increases, so will the
emphasis placed on carbon sinks.

Proposition 10D Cultural style will moderate the relationship
between peer influence and attention paid to carbon emissions
labels. As societal collectivism increases the influence of a
peer group will decrease.

Proposition 10E The economic level of a group will moderate
the relationship between peer influence and attention paid to
carbon emissions labels. As the level of economic disadvan-
tage increases the influence of a peer group will decrease.

An additional influence on attention to a carbon emission
label may be the intended use of the product. Hedonic or
experiential purchases are more tempting than utilitarian or
functional, economic based purchases [8]. Since utilitarian
purchases focus on product usage, the more utilitarian a prod-
uct is the more attention will be paid to the usage stage of a
carbon footprint label.

Proposition 11 The usage part of the carbon footprint label
will carry more weight for utilitarian than hedonic products.

Frequently purchased products are usually chosen using
simple choice heuristics, producing quick decisions [36].
Thus, carbon footprint labels on frequently purchased prod-
ucts are likely to play less of a role in the decision making
process with frequently purchased products.

Proposition 12 As purchase frequency increases the carbon
footprint label will play less of a role in product choice.

2.5 Carbon Footprint Reduction and Firm Performance

In theory it may seem beneficial for firms to reduce the carbon
footprints of their products. For example, when positive health
and nutritional information increases, purchase intentions also
increase [43], which in turn increases actual purchases [70].
Perhaps more importantly, evidence suggests that nutritional
labels increase the attention paid to nutritional aspects of food
[5]. Translating these findings to carbon emission labeling, we
would expect that labeling increases awareness of carbon
emissions and their negative impact on the environment, while
at the same time increasing purchase intentions and actual
purchases for low emission products. However, the relation-
ship between carbon footprint level reduction and increases in
firm revenue may be nonlinear. That is, firms may see

diminishing returns from sustainability investments in terms
both of customer perceptions and financial returns. Customer
satisfaction researchers have found a negative quadratic rela-
tionship between customer satisfaction and accounting mea-
sures [39], and between corporate reputation and price pre-
miums [63]. Ittner and Larcker [39] report an increase in
customer retention rate at a customer satisfaction score of
about 67, but no further increase for scores above 70. In terms
of carbon footprint labels, a greater increase in revenuemay be
achieved by improving a product’s rating from the industry
norm to one standard deviation higher than the industry norm,
rather than improving it to two standard deviations above the
industry norm. If this non-linear relationship holds for carbon
emission levels, the increased revenue associated with emis-
sion reduction may at some point be outweighed by the
increased costs required to further reduce emissions. In addi-
tion, investors may balk at increasing investment in lowering
emissions levels.

Proposition 13A Carbon footprint improvements beyond the
product category average will produce positive but
diminishing marginal financial returns.

An important question is how firms’ financial outcomes
will change as their carbon footprint becomes worse than the
industry average (p. 25 [34]). We argue that firms will expe-
rience increasing marginal negative financial returns and cus-
tomer perception of the firm as their products’ carbon foot-
prints further exceed the industry mean. Eventually, though, a
plateau will be reached where customer perception will not
drop any further due to carbon emissions levels, producing an
S-shaped response function.

In many choice decisions, loss aversion dictates that the risk
of losses outweighs equivalent gains (e.g., [81]). Thus, higher
levels of carbon emissions than the industry average should
weigh more heavily than achieving emissions (gains) below
the industry average. However, higher levels of carbon emis-
sions should be weighted even more heavily. For example,
Mittal et al. [54] find that negative performance has a dispro-
portionate effect on customer satisfaction, and, more important-
ly, that while there is diminishing sensitivity to positive perfor-
mance, this is not true for negative performance. Luo and
Bhattacharya [50], in their study of CSR, customer satisfaction,
and corporate ability, find that when firm innovation and CSR
are disconnected, firm revenue suffers more. In investigating
nutritional labeling, researchers found that consumers pay more
attention care more about negative than positive nutrition attri-
butes (e.g., [5]).

Proposition 13B Increases of carbon footprint levels above
the product category average will produce asymmetric
(accelerated) negative financial effects before flattening out
(S-Shaped response)
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2.6 Testing Propositions

The thrust of this paper is conceptual in nature, so empirical
testing of the propositions is an important next step. To assist

researchers in testing our propositions, we present possible
approaches and methodologies in Table 1. Most of the prop-
ositions (P1-P5) that focus on industry and firm attributes can
best be tested using secondary data sources. The propositions

Table 1 Suggestions to test propositions

# Summary of proposition Testing methodology

1 Consumers will prefer carbon emission that have government
regulation

1) Natural exp. - Compare consumer sentiment across countries
with different carbon legislation

2) Study - Present half of subjects with scenario where industry
implements labeling, and the other subjects where
the government regulates labeling

2 Moderately competitive industries will have the lowest level of
carbon emissions

Natural experiment - Compare firms industry concentration with
carbon levels

3B Firms with high levels of technological innovation and low
levels of carbon emissions will have the highest levels of
success and lowest levels of risk

Natural experiment - Interact firms R&D with carbon levels. Use
measures of financial risk and return as outcome measures

4A B2B firms and B2C firms further from customers will expend
fewer resources on reducing carbon emissions than B2C
firms, and B2C firms closer to customers

Natural experiment - Compare levels of resources as a percentage
of sales and income between B2B, B2C, service and goods
firms

4B

5A-5C A) Moderately diversified firms will have the lowest levels of
carbon emissions, C) but this effect will be less pronounced
as market orientation increases

Natural experiment - Compare firms diversification with carbon
levels Combine with a survey measuring market orientation.

B) Higher market orientation = decreased emissions

6A Net emissions (Emissions – Offsets) > Emissions alone Study - Subjects rate identical products, but with varying Net
Emissions, Emissions, and Offsets

6B Lower emissions > Higher offsets (Recycling and carbon sinks) Study - Subjects rate identical products and Net Emissions, but
vary Emissions and Offsets

6C Recycling > Carbon sinks Study - Subjects rate identical products with same total Offsets,
vary Recycling and Carbon Sinks

6D Manage own offset programs > Outsource offset programs Study - Rate identical products with same total Offsets, vary
whether Offset program is outsourced

Natural experiment – Compare choice behavior between
alternatives after introduction of carbon emission information.

7A Females will use carbon footprint labels more 1) Study – Conjoint analysis. Collect data on different product
attributes including carbon emissions and demographic
information

7B Consumers with higher levels of education will use carbon
footprint labels more

2) In store experiment – View how consumers handle products to
see whether they actually view the carbon footprint label

7C Younger consumers will use carbon footprint labels more

8B Consumers with higher levels of internal locus of control will
place higher emphasis on recycling

In store experiment – View how consumers handle products to see
whether they actually view the carbon footprint label.

ii. Consumers with higher levels of external locus of control will
pay less attention to the carbon footprint label

9A Consumers with higher levels of moral identity will place higher
emphasis on carbon footprint labels (moderated by their
expectations of a firm’s carbon emission level)

Study - Conjoint analysis. Collect data on different product
attributes including carbon emissions and moral identity.
Manipulate moral identity.

9B

10A – 10E A) Peers and B) collectivist societies positively affect carbon
emission attention and C) efficacy of carbon sinks D&E)
Collectivism & economics moderate peer influence

Cross cultural study – Use ideas similar to those for Props 7A-C

11 Usage stage matters more for utilitarian v. hedonic Study – Vary levels of carbon in Usage stage for several each of
utilitarian and hedonic products

12 Purchase frequency diminishes footprint importance Scanner data exp. – Examine purchases to see the correlation
between frequency and carbon level

13A Improvements above the product category average will produce
positive but diminishing financial returns

Study - Assess participants’ preference, intention to purchase, and
actual purchase rates of products with varying carbon footprint
levels13B Increases below the product category average will produce

accelerated financial losses
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(P6-P13), that focus on label and consumer attributes, lend
themselves to laboratory studies, scanner data, and possibly
surveys. One challenge with testing our propositions is the
current lack of information about carbon emissions levels,
which we view as an opportunity rather than an obstacle. As
the marketplace adopts carbon footprint labeling, researchers
will be better able to trace changing consumer attitudes and
purchase behavior. In other words, the time is ripe for natural,
quasi-experimental field studies in the area of carbon labeling,
as Moorman et al. [56] did with the Nutrition Labeling and
Education Act of 1990.

3 Conclusion

As more of the world’s population becomes concerned with
protecting the environment, the relevance of sustainable de-
velopment to firmmanagement will increase. Our paper posits
one measurable aspect of sustainability, universal carbon foot-
print labeling, and examines the impact on firms and con-
sumers. We have analyzed industry, firm, consumer and label
attributes affecting firm action, content of carbon footprint
labels, consumer preferences, and finally financial outcomes.
We hope that the research community will build upon and test
our propositions, and that managers will utilize insights from
our paper.

First, managers should recognize that carbon footprint
labeling is not just a benefit to society but can be used to
improve the firm’s competitive position. Managers should
mobilize resources to prepare for this eventuality. Second,
practitioners need to consider how consumers will interpret
the information displayed on the carbon footprint label. As
with other managerial decisions, cost efficiency must be bal-
anced with understanding consumers’ response and its firm
profitability implications. Being better than the industry aver-
age in terms of carbon emissions is probably preferable, but, at
some point, emissions reductions may have diminishing
returns. On the other hand, falling below the industry average
may have negative financial consequences for a firm. Because
brand credibility increases the likelihood of inclusion in con-
sideration sets [23], there may be multiple benefits to firms
with low emissions during the consumer decision and pur-
chase making process.

Third, any carbon labeling system must account for carbon
emitted during the product’s entire life cycle. If consumers
place more weight on the parts of the product life cycle that are
more within their control, firms may wish to emphasize usage
and disposal, although the firm has the most control over
manufacture and transportation, which may be valued by
other consumers. Yet, it may be difficult to reduce carbon
emissions during some or all of the life-stages of many prod-
ucts, so firms may opt to use offsets in these cases. Consumers
may view these programs with varying degrees of skepticism,

thus firms should apply discretion in managing these
programs.

Fourth, management should recognize how carbon foot-
print labeling will interact with other firm and industry char-
acteristics such as advertising, innovation, competition, and
product category. Finally, firms should be aware of possible
changes in consumption habits. For instance, more consumers
may switch to filtering their own water rather than buying
bottled water which comes with a large transportation carbon
footprint. Likewise, when consumers recognize the high
levels of carbon to create one pound of beef, they may eat
less meat in general or choose pork, which has a much lower
carbon footprint.

Our paper has not touched on every aspect of sustainability.
For example, although we addressed several customer char-
acteristics, others, such as guilt, may also have an effect.
Additionally, we did not discuss other issues, such as legislat-
ed market-based approaches or other relevant environmental
issues such as water usage, deforestation, and nitrogen emis-
sion. These issues may be included in future product labeling,
but the underlying propositions should remain applicable. We
hope our manuscript prompts research and dialogue regarding
an issue that will significantly affect the field of marketing for
years to come.
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