Sustainability Liability:
Effects of Product-Specific Factors on Consumers Evaluations of Sustainable
Products

By Leila Kamal-Abyaneh

A Thesis
Presented to
The University of Guelph
In partial fulfillment of requirements
for the degree of
Master of Science
in
Marketing and Consumer Studies

Guelph, Ontario, Canada
© Leila Kamal-Abyaneh, July, 2016

ABSTRACT
SUSTAINABILITY LIABILITY:
EFFECTS OF PRODUCT-SPECIFIC FACTORS ON CONSUMERS EVALUATIONS OF
SUSTAINABLE PRODUCTS

Leila Kamal-Abyaneh

Advisor:

University of Guelph, 2016

Dr. Towhidul Islam

Previous research suggests that people positively associate green products with gentleness, and
negatively associate them with strength. These findings were shown to be the reason why people
prefer a gentle green product more than a strong green product. However, the mechanisms are yet
to be explored. Two within-subject experiments designed to study the effects of benefit congruity
and attribute centrality on sustainable product preference and perceived functional performance.
It was found that benefit congruity could result in different preferences towards green products.
Specifically, when the benefit offered by product category is congruent with greenness (i.e., when
the product is gentle), the preference is higher than when the benefit is incongruent (i.e., when the
product is strong). The results show that this effect is mediated through perceived functional
performance. In fact, people believe that a congruent green product performs functionally better
than an incongruent one, which would result in higher preference towards the congruent green
product rather than the incongruent version. This thesis also suggests that centrality of the green
attribute is a major factor that can intensify the effect of benefit congruity on sustainable product
preference. Finally, the exploratory analysis found that benefit congruity also influences the
product preference through perceived greenness, and this mediation is intensified when the
sustainable attribute is central. These findings contribute to different aspects of consumer
phycology and behavioral literature, as well as offer substantial implications for marketing in the
domain of sustainable products.
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Introduction
There has been growing attention paid to ethical consumption and ethical products in recent

years. Issues such as ethical consumers, green marketing, and corporate social responsibility have
also been more talked about in media and popular press making companies more concerned about
social and environmental impacts of their business. Sustainability is a term that is frequently used
for these initiatives. A sustainable product is the one that has a positive social, environmental or
economic impact (Roehrich, 2004) such as water bottles made from recyclable materials, fairtraded coffee, or green energy.
Not only practitioners but also researchers have focused on sustainability issue in recent years.
One important reason for this emphasis is the discrepancy between attitudes and behaviors of the
consumers regarding the use of sustainable products. According to the United Nations
Environment Program, although 40% of consumers report their willingness to buy green products
(i.e., one category of sustainable products), only 4% of them do so (United Nations Environment
Program 2005, p.15). This gap shows an interesting paradox in consumers’ behavior about
sustainable products. In fact, although consumers are cognizant of the environment and are willing
to do something for its sustainability, they still often refrain from choosing sustainable products.
Thus, while sustainability has a positive social/ environmental impact, it can be a liability for
manufacturers of such products, as they cannot easily persuade consumers to buy their products.
There are both anecdotal evidence and scientific research that shows consumers’ belief in a
trade-off between products’ sustainability and functional performance. In their study of sustainable
product adoption, Luchs and Brower provided support for this anecdotal belief by showing that
people tend to choose products with superior functional performance over products with superior
sustainability characteristics (Luchs & Brower, 2012). However, very few studies have focused on
factors affecting sustainability/performance trade-off (Bodur, Gao, & Grohmann, 2014; Lin &
Chang, 2012; Luchs, Naylor, Irwin, & Raghunathan, 2010).
One of the factors that have been shown to influence the mentioned trade-off belief is benefit
congruity. Benefit congruity has been demonstrated to have an effect on sustainable product
preference such that for the sustainable attribute, being congruent with product category benefit is
1

an asset, whereas being incongruent is a liability (Bodur et al., 2014; Luchs et al., 2010).
Especially, the sustainable attribute is associated with gentleness related benefits (Luchs et al.,
2010), thus if the sustainable product belongs to a category of gentle products, there is a benefit
congruity, and this would increase the preference for the product. We propose that having
congruent vs. incongruent benefit has different effects on the performance trade-off belief, such
that congruent benefit has a more positive effect than an incongruent benefit on perceived
performance. The first within-subject experiment using student sample found support for our
hypothesis such that when sustainable attribute benefit is congruent with product category benefit,
perceived performance is higher than when the benefits are incongruent.
Although previous research has used benefit congruity as a factor influencing consumers’
perceptions of sustainable products, we suggested that there is another product-specific factor that
has an effect on product preferences and evaluations. In fact, we proposed that there is a factor that
moderates the effect of benefit congruity on product evaluations, namely sustainable attribute
centrality. Building on the theories of feature centrality (Sloman, Love, & Ahn, 1998), we
hypothesize that the effects of benefit congruity/incongruity are elevated when the sustainable
attribute is highly central as opposed to less central. The second experiment using sample of
respondents from Amazon.com M-Turk found support for the moderation effect of attribute
centrality on product preference, but we found no evidence of this moderation for the effect of
benefit congruity on functional performance.
Finally, according to a recent study by Greshoff and Frels (2015), when a sustainable attribute
is central, consumers would perceive higher greenness in the product. We used this finding to
explore the relationships between benefit congruity, attribute centrality, perceived greenness,
functional performance, and product preference. We expected perceived greenness to mediate the
effects of benefit congruity on product evaluations. Study two data found evidence that perceived
greenness moderates the effect of benefit congruity on product preference. Note that since we had
a within-subject design for both study one and two, we used a very novel method of path analysis
for testing mediation and moderation of within-subject designs (Judd and Kenny, 2001), which
has rarely been used in marketing literature.
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In this report, we first review the literature on sustainable products. Specifically, we first discuss
the notion of sustainability liability and the research that have been done in marketing literature
about product-specific factors that influence the evaluations and judgments about sustainable
products. Second, we dig into the literature on product attributes, to further understand how
attribute characteristics influence consumers’ judgments and assessments and discuss benefit
congruity as one of the product-specific factors that influence consumers’ perceptions. Third, we
will review feature centrality theories in cognitive psychology literature to introduce another
important element affecting consumers’ perceptions about sustainable products. Afterward, we
have a summary of research gaps, and our conceptual model along with detail hypotheses. Then
two study design and results will be discussed. Contributions, limitations, and future research
directions will be discussed at the end.

2

Literature review

2.1 Research on sustainable products
Adoption of sustainable or ethical products has been a major issue in recent years, and some
studies have been done on this matter and on the reasons why consumers adopt or don’t adopt this
type of products. There are three research streams in marketing domain that have examined the
processes related to sustainable product adoption (Peloza, White, & Shang, 2013). The first line
relates to impression management, which assumes that individuals tend to show their positive selfimage to other fellows, so they buy ethical products or from ethical manufacturers. Since engaging
in ethical and moral behavior is perceived as positive in society, consumers tend to engage in moral
behaviors to enhance their self-image (White & Peloza, 2009). So this research stream looks at the
contexts in which consumers buy or use ethical products to enhance their self-image.
The second line of research entails Self-standards (Stone & Cooper, 2001; Thibodeau &
Aronson, 1992). People consider ethical behavior as an important self-standard. So activated selfstandards such as self-accountability can promote ethical behaviors (Peloza et al., 2013)

and

especially ethical consumption. So this research domain investigates the self-standard factors that
may be the underlying reason behind the ethical consumption of customers.
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Finally, the third line of research relates to product characteristics that lead to sustainability
liability (Luchs et al., 2010). This line of research does not refer to how consumers think or feel
about themselves by using sustainable products, but it is about how they judge and how they make
preference towards sustainable products. We will discuss it in more detail in next section.
2.1.1

What Is Sustainability liability

Sustainability liability is not a new concept; it happens when having a sustainable attribute
negatively influences consumers’ preferences and evaluations of the product. However, this term
has been introduced into marketing literature by Luchs and his colleagues in a research that studied
product-specific factors causing low preferences for sustainable products (Luchs et al., 2010). This
research is built on the fact that there are certain benefits associated with sustainable attributes that
are related to gentleness. The authors showed that when a sustainable product belongs to a product
category that its known benefit is gentleness (e.g., baby shampoo), sustainability is not a liability,
whereas when it belongs to a category that strength is its benefit, sustainability is a liability.
Communicating sustainability benefits in the more concrete way and specific to products can
help increase the choice likelihood of sustainable products (Raghunathan, Naylor, & Hoyer, 2006).
So in this research we are focusing on the ethical attributes that are directly related to products,
such as the use of recyclable material, use of electric or hybrid engines in automobiles, etc., that
are concrete and specific to products. This type of sustainability has been called utilitarian
sustainability (Bodur, Gao, & Grohmann, 2014) because sustainable attribute provides some
utilitarian benefits to those products.
In the next section, we dig into the literature on product-related factors affecting sustainable
product evaluations to develop our conceptual framework and answer our general question: what
are product-specific factors that influence consumers’ perceptions and evaluations of sustainable
products?

2.2 Characteristics of product attribute and the effects on consumers judgments
The product is not a single concept. It is composed of a nested hierarchy of subsystems or
attributes that are linked together (Gatignon, Tushman, Smith, & Anderson, 2002). These attributes
4

or subsystems together build the product concept in consumers’ mind. Lots of new products are
new only in few attributes. For example, in different automobile versions that one brand of
automobile makes, there are only small differences in few attributes, while the whole new product
has a lot in common with the older models. So what differentiates the new automobile from the
previous models? In fact, we cannot look at the whole product exclusive of its attributes, since
those attributes give meaning to the new product. Thus attributes have an important role in defining
a new product and in shaping consumers’ inferences and judgments about it.
Different attribute characteristics have been studied in marketing literature: positive vs.
negative, utilitarian vs. functional (Steinhart, Ayalon, & Puterman, 2013), core vs. peripheral
(Gatignon et al., 2002; Ma, Gill, & Jiang, 2015; Tushman & Muemann, 1998), central vs. noncentral (Gershoff & Frels, 2015), and congruent vs. incongruent (Bodur et al., 2014; Luchs et al.,
2010). There are different views about how attribute characteristics influence other attributes or
product judgments and preferences. One view uses the research on halo effect (Asch, 1946; Nisbett
& Wilson, 1977; Thorndike, 1920), Schema congruent Judgments (Fiske & Pavelchak, 1986), and
affect heuristics (Finucane, Alhakami, Slovic, & Johnson, 2000). This view suggests that when
consumers evaluate an attribute in a product positively, they extend this positivity to the product
as a whole, and as such, they evaluate the whole product more positively.
The other view includes the research on “Compensatory inferences” (Chernev & Carpenter,
2001). This view suggests a different inference-making process comparing the view mentioned
above. It argues that consumers understand limitations of an efficient market (AgarwalK. &
Ratchford, 1980; Besanko, Gupta, & Jain, 1998; Ratchford, 1979), meaning that consumers are
aware of manufacturers limitations regarding budget, product development, and production
processes. Thus when there is an improved observable attribute, they would expect an inferior
unobservable attribute in the product.
Although different, two views mentioned above believe that there is a simple effect of product
attribute on product preferences. Thus, according to these views, the sustainable attribute has a
positive effect on consumers’ evaluations and preferences if “halo effect” wins and it has an
adverse effect if the “efficient markets trade-off” belief wins. However, recent research has found
that this phenomenon is more complex than what previously is known (Luchs et al., 2010). In fact,
5

some factors that directly relates to products have a role in this influence. Specifically, type of
benefit sought” in the product has been shown to have a major role in preference making of
sustainable products (Bodur et al., 2014; Luchs et al., 2010).
Product benefits have been used in marketing literature, mostly in brand extension domain.
Also in sustainable product literature, it has been shown to be a major factor that influences
consumers’ judgments and decision making (Bodur et al., 2014; Luchs et al., 2010). To dig into
how product benefits have an effect, we need to distinguish between some terms that have been
used interchangeably in the literature that in fact are not the same: attributes, benefits, and goals.
2.2.1

Difference between product attributes, benefits, and goals

Product benefits is a well-established concept in marketing literature. Consumers perceive
products as a bundle of benefits rather than a bundle of features (Haley, 1968; Saji, Ponnam, &
Dawra, 2013). Benefits and goals have been interchangeably used in marketing literature.
Specifically, Goals have been defined as the benefits sought by consumers in a particular
consumption or use situations (Huffman & Houston, 1993; Park & Smith, 1989; Ratneshwar,
Barsalou, Pechmann, & Moore, 2001; Ratneshwar, Pechmann, & Shocker, 1996). However if we
look more precisely, there is a difference between goals and benefits sought. In fact, “goals are
“abstract benefits” sought by the consumer that are available through the features of a product
class that offers fulfillment of those goals” (Huffman & Houston, 1993). Consider the automobile
instance; Consumer’s benefit sought from a sedan would be “safety.” However, consumer’s goal
would be why he/she wants safety in a sedan. Thus, goals supposed to be a higher order construct
comparing to benefits sought.
Product features are objective characteristics of a product (Saji et al., 2013). In fact, they are
“stated concrete attributes” (Huffman & Houston, 1993). In the example of automobile, factors
such as engine type, number of doors or gas mileage are considered as features. So, if we look at
features, benefits, and goals as a hierarchy, we can consider features as the most basic level, and
the most concrete level. Then we have benefits, which are more abstract than features. It is
important to note that, although goals and benefits have been used interchangeably in the literature
(e.g., Huffman and Houston, 1993), there is a difference between them. If we look at products,
6

product categories, and consumers as entities that are related to each other, we see a hierarchy of
three different levels. The first tier, which is the product, consists of product features or attributes.
This level is the most concrete level. Each product feature is associated with some benefits
(Ratneshwar, Warlop, Mick, & Seeger, 1997), which are at the product category level and are the
more abstract concepts than product features. Benefits are not consumer-specific; so they can exist
even without having a consumer. Goals, on the other hand, are “abstract benefits sought by
consumers” that exist through the features of a product category that help fulfill these aims
(Huffman & Houston, 1993). Thus, goals are the most abstract concepts and are unique to
consumers; they mostly show the whys of consumers’ seeking product benefits. We need to know
the difference between these three levels to be able to understand the dynamics between them
better and know how they form consumers’ inferences. Figure 1 shows this hierarchy and
consumers relate to products through this levels.
Since in this paper, we are more focused on product-related factors that influence consumers’
perceptions of sustainable products, we use product benefits as the main factor. It relates to both
product and consumer. We will discuss its role in more detail in later sections.

Feature
Product-specific

Benefits
Consumer-specific

Goals

Figure 1- Hierarchy of product feature, benefits, goals
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Now that we can correctly distinguish between product attributes, benefits, and goals, we are
going to discuss two main product-specific factors that we believe are influencing consumers’
inferences and judgments about sustainable products: Benefit congruity and attribute centrality.
2.2.2

Product-specific factor 1: Benefit congruity with product category

Product benefit is an important dimension in product decisions (Saji et al., 2013). Consumers
perceive products as bundles of benefits and not features (Haley, 1968). Consumers evaluate
products based on the benefits they expect from them (LeBoeuf & Simmons, 2010; Meyvis &
Janiszewski, 2002). Consumers expect many different benefits from different product category.
For example utilitarian/ hedonic, safety, user-friendly, gentle/strong, accuracy, fast, and so on.
Each benefit is associated with some product features. In other words, product features can map
into certain product benefits (Ratneshwar et al., 1997). It means each benefit is fulfilled by certain
features/attributes in products.
Ethical attributes, same as other attributes fulfill certain benefits. Broadly speaking, ethical
attributes are those that manifest virtuous principles, including both social (e.g., fair trade
practices, or humane treatment of animals, etc.) and environmental (e.g., use of biodegradable
material, green energy, recycling, etc.) issues (Ehrich & Irwin, 2005; Irwin & Baron, 2001; Irwin
& Naylor, 2009; Luchs et al., 2010; Noseworthy et. al. 2010; Noseworthy et. al. 2012). A significant

benefit that sustainable attribute offers is ethicality. Evidence shows that ethicality is an advantage
for many groups of consumers. For example, the BBMG report about conscious consumer in 2007
shows that nine in ten consumers identify themselves as “conscious consumers”, are more likely
to buy from manufacturers that make energy efficient products (90%), promote health and safety
(88%), involve in fair trade and labor practices (87%), and commit to environmentally practices
(87%), if the products are of equal quality and price (BBMG, 2007).
Although ethicality is a definite benefit of sustainability, there are other benefits that can be
associated with sustainable attributes that are more concrete and product-specific. Some studies
use different benefits offered by sustainable attributes; for instance, symbolic and utilitarian
benefits in products have been associated with various kinds of ethicality in products (Bodur et al.,
2014). Specifically, social aspects of sustainability (e.g., fair trade and child labor free practices,
8

good treat of animals ) have been shown to associate with symbolic benefits and environmental
aspects ( e.g., use of recycled materials, energy efficiency, and so on. ) have been shown to
associate with utilitarian benefits. Bodur and colleagues specifically found that people prefer
utilitarian (environmental) sustainability in utilitarian product categories and symbolic (social)
sustainability in symbolic product categories. Although this is true that green attribute, which helps
preserve the environment, offers utilitarian benefits, it is not the only benefit associated with them.
Environmental attributes can also offer symbolic benefits such as treating the environment with
respect and gently. So we believe that we cannot categorize sustainable attribute benefits in two
separate categories of symbolic and utilitarian benefits.
However, research by Luchs and colleagues used another set of benefits offered by sustainable
attributes that are more plausible (Luchs et al., 2010). They showed that people associate
gentleness-related benefits such as safety, healthiness, and gentleness with sustainable attributes
and they dissociate strength-related benefits such as durability and strength from sustainable
attributes. This is also in line with research in organizational behavior (Kanov et al., 2004; Luthans
& Youssef, 2007; Sheth, Sisodia, & Wolfe, 2003), in which ethical agents are shown to have
particular characteristics such as “compassion and caring” (Luthans & Youssef, 2007; Sheth et al.,
2003) and lack of ethicality is associated with traits such as “getting the job done” at any cost.
Their research suggests that people prefer a sustainable product over a non-sustainable counterpart
when the product belongs to a category known to be gentle, such as baby shampoo. Conversely,
consumers prefer a regular product over the sustainable counterpart when the product belongs to
the category that is known to be strong, such as car shampoo, or car tire.
Although two mentioned studies talk about different benefits associated with sustainable
products, we believe that their underlying logic is the same: benefit congruity, which is a key factor
in making people prefer sustainable products and evaluate them more positively. In other words,
when the benefit associated with a sustainable attribute (i.e., gentleness vs. strength) is in-line with
product-category benefit, people would like the product more comparing to when it is not in line.
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2.2.2.1 Benefit congruity: effects on product evaluations
Although benefit congruity is a well-established concept in brand extension literature, only a
few studies in the domain of sustainable products have looked at benefit congruity and how this
influences consumers’ evaluations of sustainable products. These studies mostly looked at the
influences of benefit congruity on product preferences (Luchs et al., 2010), Product evaluations
(Bodur et al., 2014), willingness to pay (Van Doorn & Verhoef, 2011), and product usage (Lin &
Chang, 2012). Benefit congruity is shown to have an effect on Sustainable product preference.
Especially, if that benefit is related to gentleness, being sustainable would increase the preference
because sustainability is associated with gentleness (Luchs et al., 2010), so a sustainable attribute
offers more gentleness to the whole product. Thus, if the product is known to be gentle, this new
attribute (i.e., sustainability) boosts this benefit, whereas if the product is known to be strong, the
sustainable attribute will dilute the main benefit of the product.
Benefit congruity has also been shown to influence a broader construct, product evaluations. In
their study of “green attribute stigma”, Bodur and colleagues showed that when the benefits offered
by product category and the sustainable attribute is congruent, (i.e., utilitarian sustainability in a
utilitarian product/symbolic sustainability in a symbolic product), consumers evaluate the product
more positively. This positive effect of benefit congruity is due to its quality contribution to overall
product (Bodur et al., 2014).
Benefit congruity can also influence willingness to pay. In a study of Willingness to Pay for the
Organic Food, Van Doorn and Verhoef used virtue versus vice as two different product categories
of food. They showed that when a virtue food is organic (e.g. organic granola bar) people are
willing to pay more than when a vice food is organic (e.g. organic chocolate). The reason is that
virtue food is supposed to be healthy, and organic ingredients are also healthy. So they add up to
healthier food in total, whereas a vice food is not meant to be healthy; it intended to be delicious
and not healthy. So having organic ingredients does not match the benefits consumers look for in
a piece of chocolate. As evidence, the authors show that quality perception mediates the effects on
willingness to pay (Van Doorn & Verhoef, 2011).
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Anecdotal evidence and also some research in sustainable products believe in a trade-off
between sustainability and functional performance. For example, one study found that people are
prone to use more hand sanitizer when there is a green leaf sign on its bottle, which implies that
the product is green (Lin & Chang, 2012). They found the same effect for mouthwash when they
stated on the product information that it is made of biodegradable and non-toxic ingredients. This
phenomenon implies that when consumers decide to use the greener product, which is healthier
and safer for the environment, they expect the product not to be as effective as a regular one.
However, this research does not talk about benefit congruity. Is the trade-off belief different for
sustainable products with congruent compared to incongruent sustainable attributes?
Previous studies in the domain of sustainable products have looked at various mechanisms that
lie behind the effect of benefit congruity and the product preferences, evaluations, and willingness
to pay. For example, Van Doorn and Verhoef (2011) found quality perception is mediating the
effect of having organic ingredients on a willingness to pay. Their results show that vice organic
food is known to have lower quality, which translates into less willingness to pay (Van Doorn &
Verhoef, 2011). In our view, vice food provides benefits that are not in line with organic
ingredients, which promote health. So this incongruity results in inferences about an organic
chocolate to be of lower quality comparing to a regular chocolate. This research is in line with the
findings of another study, which found quality contribution as a mediator between the effects of
the utilitarian sustainable attribute in a utilitarian product on product evaluations (Bodur et al.,
2014). This study found that if a utilitarian product includes a utilitarian sustainable attribute, it
contributes to higher quality in total, whereas if a utilitarian product has a symbolic sustainable
attribute, then this does not contribute to overall product quality.
From above mentioned findings of previous research and evidence, we conclude that there is a
difference between product performance perceptions of a sustainable product that has congruent
benefits comparing to the one with incongruent benefits. When sustainability is congruent with
product benefit, it adds up to the benefits that product offers, which in total can enhance the
perceptions of the functionality of the product.
Building on the findings of Luchs and colleagues in their Sustainability Liability study (Luchs
et al., 2010), we believe that a sustainable attribute offers gentleness whereas it does not provide
11

strength. Thus we expect that when a gentle product is going green since gentleness is congruent
with greenness, consumers expect functional performance to be higher than when a strong product
is going green. In other words, because for gentle products, being green is congruent with being
gentle, we expect the product to function better when it goes green, and for the strong product,
since greenness is not congruent with strength, we would expect that the product to not function
as well as a gentle green product.
Although previous research has shown that benefit congruity is a major factor in consumers’
preferences and evaluations of sustainable products, however, we believe that there is another
important factor that these studies have not looked at, which can moderate the mentioned effects.
Consider a new model of a laptop computer, in which the manufacturer claims that they have used
recycled materials in their newest laptop. Do you think that your evaluations towards the laptop
performance would be the same if the recycled materials are used in CPU motherboard comparing
to sound card? A recent study showed that perception of green attribute centrality can affect
product evaluations (Gershoeff and Frels, 2015). Attribute centrality has rarely been used in
marketing literature. In the next section, we dig into attribute centrality theory from cognitive
psychology literature and link it to few studies in marketing.
2.2.3

Product-specific factor 2: attribute centrality

Features have been shown to be central to the study of cognition (Sloman et al., 1998). Any
concept or mental representation consists of sets of features. Many researchers in cognitive
psychology had used feature-based models in their works. However, before the work of Sloman
and colleagues on feature centrality, all the previous feature-based models assumed that all
concepts can be reduced to sets of features in a way that those features are independent of each
other, and they contribute to the overall output of the model independently (Gershoff & Frels,
2015). However, Sloman and colleagues argued that features are placed in a network of relations
to other features. They questioned previous feature-based models’ assumptions and argued that
feature’s importance is a function of its relations to other features. In other words, a feature can be
more central than other features based on how much other features are dependent on it (Gershoff
& Frels, 2015). There have been many examples of central features in natural kinds in cognitive
science literature. For example, a robin that does not eat is harder to imagine than a robin that does
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not chirp (Sloman et al., 1998). Because eating is a more central feature in a sense that many other
features in Robin depend on it. For instance, Robin cannot live without eating, but it can live
without chirping.
Central features have been looked at from two different perspectives, naming and imagining
(Sloman & Ahn, 1999). The name centrality of a category feature is “the feature power to
determine the appropriateness of a category label for an object”. For example, having four doors
for a sedan automobile is central in a sense that we can call it a four-door sedan. On the other hand,
imagining, or conceptual centrality refers to feature’s power to “bring coherence to the mental
representation of the object”. For example, an internal organ of a mammal, is central to the
mammalian concept, because we can use this feature and its relation to other internal features of
the mammal to make inferences and learn about the mammal’s life cycle, appearance, and activities
(Keil, 1992). Thus, the conceptual centrality of a feature (feature centrality)

1

is an important

characteristic of a feature that can be useful in inference making about the product and predicting
the performance of other attributes of a product.
Immutability as a measure of attribute centrality

Feature centrality is a function of dependencies between the product’s features. The more other
features are dependent upon a specific feature, the more central that specific feature would be to
the product concept (Sloman et al., 1998). Mutability is a measure of this dependency. Mutability
is defined as the degree to which a feature of a concept in an object can be mentally transformed
(Kahneman & Miller, 1986; Sloman et al., 1998). Mutability has been measured by asking people
how easily they can transform their mental representation of an object by eliminating a specific
feature or replacing it with another feature while other aspects of that object remain unchanged. If
they can transform it easily, it means that feature is mutable and as such it is not central to that
object, whereas if they cannot transform it easily, it means that feature is immutable, and thus it is
very central to the mental representation of that object (Kahneman & Miller, 1986). Consider the
example of an automobile. We know that an engine is a core part of an automobile in general

1

In this report, we use “feature centrality” instead of “conceptual centrality of a feature”.
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(Abernathy & Clark, 1993). Thus, to see if people perceive this feature as central, we can simply
ask them how easily they can imagine a car without an engine.
2.2.3.1 Attribute centrality in marketing literature
In the innovation adoption literature in marketing, many researchers have studied different
factors that can impact consumers’ inferences and judgments about new products. For example
research on consumer characteristics (Roehrich, 2004), organizational characteristics (Chandy &
Tellis, 1998), competition (Aboulnasr, Narasimhan, Blair, & Chandy, 2008; Bowman & Gatignon,
1995; Carpenter & Nakamoto, 1989; Golder & Tellis, 1993), and product characteristics
(Christensen, 1997; Hoeffler, 2003; Rogers, 2003; Srinivasan, Lilien, & Rangaswamy, 2004) that
have effect on consumers attitudes and behaviors. In this literature, product attributes have been
categorized into the core and peripheral (Gatignon et al., 2002; Ma, Gill, & Jiang, 2015; Tushman
& Muemann, 1998). Most of the studies in this literature focus either on core or peripherals. There
are only a few studies that look at these two attribute characteristics and their different effects on
consumers judgments and behaviors (e.g., Ma et al., 2015). Ma and his colleagues compared the
various effects of having new attributes in core versus peripheral and showed that consumers prefer
a really new attribute in peripheral rather than in the core, since they perceive less risk when it is
in peripheral (Ma, Gill, & Jiang, 2015). Note that; peripheral means the features that are not
attached to the product. However, what if the new attribute (which can be innovation or be
sustainable) happens to be related to a not very central feature, which is attached to the product. In
other words, what if we consider feature/attribute centrality as a continuum rather than a two
dichotomous groups of core and peripheral. This phenomenon is more in agreement with feature
centrality theory in cognitive science (Sloman et al., 1998). Central and not very central continuum
of attributes exist in all multi-attribute products. For example, you may think of a CPU
motherboard of a laptop as more central than a sound card; or you may consider an automobile
engine as more central than its tires. However, both attributes are necessary for the mentioned
product category, and we cannot use the product without those attributes. What makes them
different is that more attributes in the whole product are dependent on the most central attribute
(Sloman & Ahn, 1999). It is more immutable (Kahneman & Miller, 1986), meaning we rarely can
find an alternative for an automobile engine or CPU motherboard.
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In the domain of sustainable products, there is also another study that looks at sustainable
attribute centrality and how it affects consumers’ perceptions of the whole greenness (Gershoff &
Frels, 2015). It specifically shows that when the green attribute is central, consumers would
perceive the entire product as greener. This study is another evidence of different effects of
attribute centrality on product evaluations. In the next section, we discuss how sustainable attribute
centrality influences performance perceptions.
2.2.3.2 Effects of sustainable attribute centrality on product perceived functional performance
In innovation adoption literature, core attributes are defined as attributes that are more tightly
connected or interdependent to other attributes or those that are associated with product
performance, whereas peripherals are the opposite, they are loosely coupled or not interdependent
with other attributes and are not related to the product strategic performance (Gatignon et al.,
2002). Examples of core features in this literature are the engine of an automobile (Abernathy &
Clark, 1993), the source of energy in airplanes (Constant, 1980), oscillation in watches (Landes,
2000), and gear and chain in bicycles (Pinch & Bijker, 1987). All these features are building blocks
of the product, without which product does not perform well.
In line with above definition in the cognitive psychology literature, feature centrality is defined
as a function of dependencies between the product’s features (Sloman et al., 1998). In other words,
the more other features are dependent on a specific feature, the more central that specific feature
would be to the product concept. Thus the key similarity of feature centrality concept in two kinds
of literature is dependencies between features/attributes. If the attribute is highly central, it means
most of other attributes are dependent on it, so any change or modification on that feature/attribute
would affect other attributes. Since a core/central feature is tightly interrelated to other features
(Gatignon et al., 2002; Sloman et al., 1998) and is associated with product performance (Gatignon
et al., 2002). Also as previously discussed, studies have shown that consumers believe in
sustainability/performance trade-off (Bodur et al., 2014; Lin & Chang, 2012; Luchs & Brower,
2012; Luchs et al., 2010), thus it is predictable that when sustainable attribute is a core/central
attribute, then any change or modification to that attribute would directly translate into
performance. In other words, we predict that the sustainable attribute centrality acts as a moderator
to the effect of benefit congruity on perceptions of sustainable product performance.
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We previously predicted that having congruent/incongruent benefits (i.e., being gentle/strong)
with sustainable attributes would result in higher/lower preference for the sustainable product,
where perceived functional performance mediates this effect. Now based on the definitions of core
and central attributes, If we have a sustainable product that is known to be gentle/strong
(congruent/incongruent benefit), and the sustainability happens in the central feature of the
product, it is very likely that the effect of congruity on product performance and preference be
magnified because this benefit is offered by central feature that directly influences the other
attributes, and as such product performance.
To the best of our knowledge, there is no study in sustainable products literature that has looked
at different effects of central versus non-central sustainable attributes on perceived performance.
So our study is the first one that shows how consumers evaluate sustainable product performance
with various attribute centralities.
In the following sections, a summary of research gaps along with our hypotheses will be
discussed.

3

Conceptual framework and hypotheses
In this section, we will have an overview of research gaps and conceptual development to

identify our constructs of interest, conceptual framework, and detail hypotheses to test.
As discussed in previous sections, sustainable products are prone to liability (Luchs, Naylor,
Irwin, & Raghunathan, 2010). When a sustainable product has particular characteristics,
consumers would not like to buy them. Benefit congruity is one important factor that previous
research showed to have an effect on preference towards sustainable products. Building on the
study of Sustainability Liability (Luchs et al., 2010), benefit congruity happens when a sustainable
product belongs to a product category that is known for being gentle. In contrast, benefit
incongruity occurs when a sustainable product belongs to a product category that is known to be
strong. According to the literature, when the sustainable product is gentle, consumers have a higher
preference towards the sustainable product comparing to a regular product, whereas when the
sustainable product is strong, they show lower preference comparing to a regular product.
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Since we are going to replicate the previous research to make a fundamental for our following
hypotheses, we state the replication hypothesis as:
H1 (Replication): There will be the main effect of benefit congruity on sustainable
product preference, such that when the benefit is congruent with sustainability (e.g.,
gentleness for green baby shampoo), the preference for sustainable product is higher
than that when the benefit is incongruent (e.g., strength for green car shampoo).

Studies show that consumers believe in sustainability/performance trade-off (Bodur et al.,
2014; Lin & Chang, 2012; Luchs & Brower, 2012), meaning that people believe that a sustainable
product does not perform as well as a regular counterpart. Although Luchs and colleagues showed
that for strong products, having sustainable attributes would result in perceptions of lower strength
and therefore lower preference (Luchs et al., 2010), however, they did not show how consumers’
evaluate the product when the sustainable product is gentle. So in the current research, we are
going to answer this question first: How perceived performance is different for sustainable
products in two separate categories of gentle versus strong products?
Consumers perceive products as bundles of benefits (Haley, 1968). Each attribute offers
different benefits. So the combination of attributes in a product makes a pool of benefits provided
to consumers. When a new attribute is added to this bundle of benefits, consumers make inferences
based on the new attributes to understand the additive benefits to the whole product (Mukherjee &
Hoyer, 2001). Consumers evaluate products based on the benefits they expect to get from products
(LeBoeuf & Simmons, 2010; Meyvis & Janiszewski, 2002). So any modified attribute can result
in a change in product evaluations.
Research on product benefits suggests that if a new attribute matches the benefit offered by the
product category, it adds up to the bundle of benefits provided by the product (Haley, 1968). When
we talk about a product’s functional performance, it includes all the benefits that a consumer may
expect from that product. So when we modify an attribute to be sustainable, according to Luchs et
al. (2010), we add a benefit of gentleness to the product. When being gentle is one significant
benefit in that product category (e.g., baby products), then adding an attribute that offers the same
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benefit is desirable, because it can add to the overall gentleness benefit, resulting in higher
performance perceptions. However, when we are adding a sustainable attribute to a product known
to be strong, we are diluting the main benefit, resulting in lower functional performance
perceptions.
Also, research on innovation adoption suggests that lower schema incongruity in new attributes
in products would reduce the functional performance risk that consumers perceive when facing to
a new product (Ma et al., 2015). Thus, we conclude that when the sustainable attribute is congruent
with product category benefit, people perceive higher functional performance than when it is not
congruent.
Thus our second hypothesis is:
H2 (mediation effect): a) There will be a significant indirect effect of benefit
congruity on sustainable product preference through perceived functional
performance b) such that perceived functional performance will be higher for
congruent comparing to an incongruent sustainable product, c) which leads to
a higher preference for congruent rather than an incongruent sustainable
product.

Attribute centrality theory in cognitive psychology literature (Sloman et al., 1998) suggests
that features/attributes on which many other attributes are dependent are called central attributes.
These are the attributes that the whole category can be dependent on them, and people cannot
imagine a category without these attributes. In line with this theory is the definition of core
attributes in innovation adoption literature. Core attributes are those that other attributes are related
to them and as such are directly linked to the strategic performance of products (Gatignon et al.,
2002). These two definitions suggest that in a product if sustainable attribute happens to be a core
attribute, then the effects of sustainable attributes on product performance is going to be
emphasized since any change or modification is going to influence the performance. Thus the third
hypothesis is:
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H3 (Moderated mediation): a) Sustainable attribute centrality will moderate the
proposed mediation effect b) such that the effect of benefit congruity on
sustainable product preference through perceived functional performance
would be magnified when the sustainable attribute is central comparing to when
it is not central.
Figure 2 shows the conceptual model schematically.
Sustainable
attribute centrality
Perceived Functional
Performance

Benefit
Congruity

Product
Preference

Figure 2- The Conceptual Model

4

Study One
The purpose of study 1 is to test H1 and H2. Specifically, we are going to see if first, we can

replicate the results by Luchs et al. (2010) that a gentle green product (baby shampoo) is more
preferred than a green, strong product (car shampoo). Second, we want to see if perceived
functional performance is mediating this relationship. Specifically, we are going to test if people
would perceive higher functional performance for the congruent sustainable product (baby
shampoo) than for incongruent sustainable product (car shampoo).

4.1 Participants and study design
Undergraduate students from the school of business and economics were recruited to participate
in this study. They were informed about the survey in SONA website as well as their course link.
They were compensated for two credits through their research component in a marketing course
they were registered. There were no restrictions regarding gender, age, or education level.
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Adopting from Luchs et al. (2010) a 2(green/regular) x 2 (Benefit congruity: Congruent
(gentle)/incongruent (strong)) within-subject experiment was designed to test the first two
hypotheses. Consistent with Sustainability Liability study (Luchs et al., 2010), we used baby/car
shampoo as stimuli to see how participants perceive the functional performance of a green/regular
baby/car shampoo. Table 1 shows the summary of the four conditions with stimuli used in each.
Note that this table is only a summary, and a complete stimuli design for study one is shown in
Appendix 1 A and B.
Each participant took part in all conditions, but in either gentle or strong condition at a time.
Thus, a participant who has shown baby shampoo (green and regular version at the same page)
stimuli first, answered the questions about preference and performance of green and regular baby
shampoo first. Then the same participant has shown the car shampoo stimuli with the same set of
questions after doing some filler tasks. The order of baby/car shampoo and also the order of
green/regular shampoo was counterbalanced to minimize any carry over effect.
Table 1-Study one design

Green

Regular

Benefit congruity

Benefit incongruity

Gentle

Strong

Baby shampoo made from

Car Shampoo made of 98%

98% natural ingredients

natural ingredients

Baby shampoo made from

Car Shampoo made of 48%

40% natural ingredients

natural ingredients

4.2 Manipulation of benefit congruity
In the benefit congruity condition, we used baby shampoo because people value gentleness the
most in baby shampoos, and gentleness is highly associated with sustainable attributes in products
(Luchs et al., 2010). So we considered baby shampoo as offering a congruent benefit with
sustainable attributes. Car shampoo was used as the benefit incongruent condition, since people
value strength the most in car shampoo, while they dissociate sustainable attributes from strength
related benefits (Luchs et al., 2010). For each baby and car condition, we showed participants a
table, in which information about two brands of baby/car shampoo were shown. They were called
brand A, and B. For half of the participants brand A was the green one and brand B was the regular
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one. For the other half, the A was regular and B was green. We manipulated green/regular products
by giving information about the percentage of less harmful to environment chemicals as can be
seen in Table 1. See Appendix I for the complete stimuli.

4.3 Dependent measures and procedure
For half of the participants, we first asked to imagine that they are going to shampoo the hair
of a child (clean the interior of their car), and they are going to buy a baby shampoo (car shampoo)
from the convenient store close to their home. Then we showed the information about two brands
of the baby (car) shampoos (A and B) available at the convenient store first (See Appendix A).
Then they were asked to respond to questions about these two brands. First, we asked about their
level of preference towards brand A and B: “Which of these two shampoos would you choose to
use to wash a baby's hair (car interior)? “. They responded on a 9 point scale from “definitely brand
A” (1) to definitely brand B” (9). Then they were asked three questions regarding functional
performance adopted from (Grewal, Gotlieb, & Marmorstein, 1994): “Which brand of Shampoo
do you confidently believe that would perform as expected?”, “Which brand of Shampoo do you
think is more effective?”, ”Which brand do you think will do a more thorough job of cleaning?”,
All answers were in nine-point scales, same as the preference question.
Then we had questions about gentleness and strength of each product, which were used as
manipulation checks. Questions were included: “Which brand do you think will be stronger (e.g.
stronger in cleaning)?”, “Which brand do you think will be gentler (e.g. gentler on skin and hairs),
and “Which brand do you think is safer to use (e.g. non-allergenic)”?; And the answers were the
same nine-point scales as previous questions.
Afterward, we asked questions regarding their perceived greenness of shampoos. We adopted
the measures from Gershoff and Frels (2015). We asked them to give their level of agreement with
the statements about each brand of shampoo, A and B on a nine-point scale from “not at all agree”
(1) to “ extremely agree” (9). The statements were “This shampoo deserves to be labeled
environmentally friendly”, “Purchasing this shampoo is a good environmental choice”, and “A
person who cares about the environment would buy this shampoo”. They were also asked “how
environmentally friendly or green is brand A (Brand B)’s baby (car) shampoo?”, On a nine-point
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scale from “not at all environmentally friendly” (1) to “extremely environmentally friendly” (9),
which was also adapted from Gershoff and Frels (2015).
We also measured consumers’ perceived product greenness. Previous research has shown that
sustainable attribute centrality influences the product perceived overall greenness (Gershoff &
Frels, 2015). In this research, we measured perceived greenness to explore the possible effects this
construct may have on perceived functional performance and attitudes towards the product. We
used the scale employed by Gershoff and Frels, and make changes to tailor it for our study. The
scale consists of 3 agreement questions on a nine-point scale: “This shampoo deserves to be
labelled “environmentally friendly” ”, “Purchasing this shampoo is a good environmental choice”,
“A person who cares about the environment would buy this shampoo”, and a question that asks
participants to indicate: “how environmentally friendly or green is this shampoo? “On a nine-point
scale anchored from “not at all environmentally friendly”(1) to “extremely environmentally
friendly” (9).
After doing some filler task, they were asked to imagine that they are going to wash their car
interior (a baby’s hair) with car (baby) shampoo. The rest of the story is similar to the first part,
which we already explained.
As a control, we measured participants’ level of environmental consciousness as we discussed
in conceptual development. We used NEP by 15 item scale (R. Dunlap & Van Liere, 1978). The
scale contains questions such as: "Humans have the right to modify the natural environment", “The
nature of the environment is very delicate and easily upset”, and so on, in five point scale from not
“at all agree” (1) to “extremely agree” (9). This NEP scale has been used widely as the measure of
pro-environmental orientation (R. E. Dunlap, 2008; Lin & Chang, 2012).

4.4 Study one results
4.4.1

Participants’ profile

University of Guelph undergraduate students were recruited as participants via SONA system.
130 completed survey were collected. From these 130 participants, 89 (68.5%) were male. Also,
97.7% were in 18-24 years of age.
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4.4.2

Manipulation checks

Manipulation of sustainability was successful in that participants correctly identified the green
brand of baby (M=9.95) and car shampoo (M= 8.05) to be significantly more environmentally
friendly than the regular baby (M=4.15) and car (M=4.03) shampoo (F (1,129)= 369.4, P<0.001,
F(1,129)=437.15, P<0.001 respectively). Also, participants identified baby shampoo (M=7.74) as
being significantly gentler than car shampoo (M=7.03), (F (1,129) = 14.31, P<0.001).
4.4.3

Hypothesis Testing

Participants’ responses for the dependent variables were recoded so that the green brand always
anchored the high end of the scale (corresponding to a rating of nine).
4.4.3.1 Main effect of product preference
A repeated measure ANOVA has been used to test the relative preference for a green brand of
baby shampoo comparing to that of car shampoo. Order of presentation of baby and car shampoo
(top versus bottom), and order of presentation of sustainable and regular brands of baby/car
shampoo (left versus right) used as between-subject factors in this analysis.
We found one main effect of the order. Participants showed a greater preference for a
sustainable brand of car shampoo when they were asked about car shampoo first (F (1,129) =11.37,
P=.001). There were no other main or interactive effect of order factors. We used baby/car
shampoo order code as a covariate in all the analysis.
Consistent with H1 (the replication hypothesis) and in line with the findings of Luchs et al.
(2010), we found a significantly higher preference for the sustainable brand of baby shampoo
(M=7.75) comparing to the sustainable brand of car shampoo (M=7.37); F (1,129) =14.98, P<.001.
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Figure 3- Main effect of benefit congruity on product preference

4.4.3.2 Mediation effect of perceived functional performance
Perceived Functional Performance, was measured by three items borrowed from the scale for
functional performance risk (Grewal et al., 1994) that were directly related to functional
performance. We specifically asked respondents “Which brand of baby/car Shampoo do you
confidently believe that would perform as expected?”, “Which brand of baby/car shampoo do you
think is more effective?”, and “Which brand do you think will do a more thorough job of cleaning”
with 9 point scale anchored at “definitely brand A” to “definitely brand B”. The reliability for
perceived functional performance was 0.86 for both baby and car shampoo.
Repeated measure ANOVA was used to see if functional performance is differently perceived
by participants for baby and car shampoo. The results showed that as we expected, participants
perceived significantly higher functional performance (M=5.37) for baby shampoo comparing to
car shampoo (M=4.59); F (1,129) =24.56, P<.001.
Although we found that there is a significant difference in participants’ perception of functional
performance for baby and car shampoo, this analysis did not test our mediation hypothesis. To test
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the mediation, since our design was within-subject, we used the mediation analysis procedure by
Judd, Kenny, and McClelland (2001) for within-subject designs. Although this approach is new in
marketing journals and only a few articles are published using this method in the journal of
consumer research (e.g. Spiller, 2011; Warren & Campbell, 2014), but it is widely used in
psychology journals such as Psychological Science and Journal of Personality and Social
Psychology.
Based on the Judd et al. (2001) approach for mediation analysis in within-subject designs, the
following formula shows the regression on perceived functional performance for each baby and
car shampoo, where Y is “perceived functional performance,” X is the independent variable,
which is “benefit congruity” in this study. Note that according to Luchs et al. (2010); we consider
sustainable baby shampoo as benefit congruent, and sustainable car shampoo as benefit
incongruent.

YBaby i= βBaby0 + βBaby1 X i +εCar i
YCar i= βCar0 + βCar1 X i +εCar i
To test the mediation, we had to run the following regression, where YD is the difference
between YBaby and YCar.

YD i =β0 + βDiff X i + βSum εD i
For functional performance to be a mediator, two conditions should be met (Judd, Kenny, &
McClelland, 2001). First, there must be a condition difference in the level of perceived functional
performance that is in the same direction as the condition difference in sustainable product
preference. As previously stated, participants perceived significantly higher functional
performance for baby shampoo (M=5.37) comparing to car shampoo (M=4.59); F (1,129) =24.56,
P<.001), which was in the same direction as the difference in product preference (MBaby=7.75 and
MCar= 7.37; F (1,129) =14.98, P<.001). See figure 4 for comparison.
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Figure 4- Effect of benefit congruity on preference and functional performance

Second, perceived functional performance difference should be predictive of sustainable
product preference. In other words, if βDiff is significant, while β0 and βSum are not significant,
there will be a full mediation. If β0 is significant, then there will be a partial mediation. Linear
regression analysis showed that consistent with our mediation hypothesis, perceived functional
performance is fully mediating the effect of benefit congruity on sustainable product preference
(β0= .219, P= .276; βSum= .031, P= .564; and βDiff = .213, P=.041).
4.4.4

Further analysis

Environmental consciousness
To measure participants’ level of environmental consciousness, we used a 15-item scale of NEP
by Dunlap & Van Liere (1978), with the reliability of a=.73. questions were all in 5 point scale,
and they were recoded so that the high end of the scale showed higher environmental
consciousness.

Mean environmental consciousness for participants was M=3.8. We did a

moderation analysis based on the procedure by Judd et al. (2001). Two regression models were
used: one included the difference in preference as the dependent variable, and environmental
consciousness and functional performance difference as factors; the other included functional
performance difference as dependent measure and environmental consciousness as a factor. The
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analysis showed that environmental consciousness does not have any significant effect on
preference and functional performance, and it is not a moderator for any of the effects. Thus, we
dropped this variable from all analyses.
Perceived greenness
We also measured for participants’ perceived greenness of the products. We adapt the scale
used by Gershoff and Frels (2015). Repeated measure ANOVA showed no significant difference
in participants’ level of perceived greenness for baby and car shampoo (F (1,129)= 0.66, P=.42).
So, benefit congruity has no effect on perceived greenness in this study.
Green versus regular: Preference and perceived functional performance
We further explored the data to see how participants’ responses were different for the regular
and green versions of stimuli. Based on the findings by Luchs and colleagues (2010), we expected
that participants would show a higher preference for green baby shampoo than for the regular
version, while they would show a lower preference for green car shampoo versus the regular
version. The analysis showed that participants preferred green baby shampoo more than regular
baby shampoo (M= 7.75, tG=17.195, P<.001), which is in agreement with the findings of Luchs et
al. (2010). Surprisingly, participants also preferred green car shampoo more than regular car
shampoo (M=7.37, tG=13.717, P<.001), which contradicts the findings of Luchs et al. (2010). One
possible reason for findings of higher preference for green products may be because participants
were highly environmentally conscious (MEnv=3.8, Sd=.45, Max=5), so they showed a higher
preference for the green products than the regular ones. Note that environmental consciousness
was measured by the scale of 1 to 5, with five corresponding to higher environmental
consciousness.
The same analysis was done for perceived functional performance, and interestingly we found
that participants believe that the green baby shampoo performs better than the regular baby
shampoo (M=5.36, t=2.21, P=.029), while the green car shampoo performs worse than the regular
car shampoo (M=4.59, t=-2.38, P=.019). These findings are in line with the notion of
“sustainability liability” that green products are not performing as regular products, but it also
shows that this fact may not be true for all products (e.g. gentle products such as baby shampoo).
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4.4.5

Summary of the results

First, analysis of the data showed support for the replication hypothesis. Specifically, we found
that participants prefer a sustainable brand of baby shampoo more than a sustainable brand of car
shampoo, which is in line with the findings of Luchs et al. (2010).
Second, mediation hypothesis was also supported. We found that perceived functional
performance is mediating the effect of benefit congruity on product preference such that when the
benefit is congruent (baby shampoo), people prefer the sustainable brand more than when the
benefit in incongruent (car shampoo), because they perceive higher functional performance for
sustainable baby shampoo than for sustainable car shampoo.
Third, further analysis found no significant effect of participants’ level of environmental
consciousness on product preference and functional performance. Also, the results showed that
that benefit congruity has no effect on perceived greenness.
Finally, we found that participants prefer the green versions of products more than the regular
versions regardless of being congruent or incongruent. However, participants believed that
functional performance for green car shampoo is lower than that of regular car shampoo, while the
opposite is true for baby shampoo. Further discussion of the results is in the general discussion
section.
So far, we tested our first two hypotheses. Now we need to see if the last hypothesis is
supported. The third hypothesis is the moderation of attribute centrality on the effect of benefit
congruity on preference through perceived functional performance. Study two was designed to test
this hypothesis.

5

Study two
Study two aimed to test the last hypothesis in addition to replication of the first two hypothesis.

Specifically, in study two we aimed to see whether green attribute centrality moderates the
mediation effect that we just found in study one. In fact, we expected that when the green attribute
is central, the effect of benefit congruity on product preference would be magnified.
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5.1 Participants and study design
To test our latter hypothesis, we designed a 2(benefit congruity: congruent/incongruent) x
2(attribute centrality: Central/Non-central) within-subject experiment, in which each participant
had to answer questions about all the conditions. We used within-subject design since our first
study was within-subject and we had to keep the changes minimal.
In this study in addition to baby and car shampoos, we used baby and adult mattresses as another
stimulus for generalization purposes. Using G-Power, to have a medium effect size, we decided to
have around 120 participants for each shampoo and mattress conditions. Two hundred and fortyeight participants in total were recruited from Amazon.com’s Mechanical Turk (M-Turk) to
participate in this study. We randomly assigned them to either shampoo or mattress conditions.

5.2 Manipulation of benefit congruity and attribute centrality
Congruity was manipulated by the usage as we did in study one, which was adapted from Luchs
et al. (2010). For shampoo category, baby shampoo with green ingredients is considered congruent
because baby shampoo is supposed to be gentle, and gentleness has been shown to be associated
with greenness (Luchs et al., 2010); in contrast, car shampoo is considered incongruent because it
supposed to be strong, and strength is not associated with greenness. For the mattress, the same
reason was used to manipulate the congruity. Baby mattress was used as congruent and adult
mattress as incongruent, since strength is not very important for a baby mattress, but it is necessary
for the adult mattress. Also, a baby mattress is supposed to be gentler to baby’s body and skin. We
conducted manipulation check to make sure that participants believe the same. The results are
discussed in the result section.
Centrality was manipulated by where the green ingredients were located in the product. For
shampoos, “Use of 98% less harmful to environment chemicals instead of conventional
detergents/Conditioners in baby/car shampoos” was used for central/non-central sustainability. For
the mattress, “Use of 98% less harmful to environment chemicals in central/side foams” was used.
This method was partly adapted from the study by Gershoff and Frels (2015). We quantified the
amount of less harmful chemicals to 98% to control for any assumption that participants may have
regarding the level of environmental benefit each product offers. Also same as study one, we used
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EFPC (Environmental Friendly Product Council) ratings of 10 (Superb) and 5 (Average) for green
(A and B) and regular (C) brands (Luchs et al., 2010) (See Appendix II-A,B,C, and D).

5.3 Dependent measures and procedure
In each condition, participants were asked to imagine that they are going to buy baby and adult
mattresses (baby and car shampoo). First, they were shown an excerpt from a consumer magazine
that explained different attributes of mattresses (shampoos), which differentiates central from noncentral attributes. In fact for mattresses, there were central and side foam that was introduced to
be central and non-central alternatively (See Appendix III-B). In shampoos, detergents were
explained to be very central and important to shampoo, which does the cleaning job, while
conditioners were explained to be not central and not contributing to shampoos cleaning quality
(See Appendix III-A).
After answering some questions regarding the information in the magazine excerpt, each
participant was shown a table, in which information about three brands of the baby (adult) mattress
(baby/car shampoo) was demonstrated side by side, and they were called brand A, B, and C (See
Appendix II). In brand A (B) green ingredients were central, in brand B (A) they were non-central,
and brand C was just a regular product (Control). Questions about dependent variables were
followed afterward. The same procedure was applied for the adult (baby) mattress (car/baby
shampoo) after participants analyzed some advertisements as filler task. Note that the order of
baby/adult mattress (baby/car shampoo) and also the order of brands A and B were
counterbalanced randomly to minimize any carry over effect.
The procedure for study two is very similar to study one. We first asked participants to imagine
that their best friend is expecting a baby, and they are going to buy a baby mattress as a gift. Then
we showed the information about three brands of baby mattresses (A, B, and C) available in the
market (See Appendix II). Then they were asked to respond to questions about these three brands.
First, we asked two questions about participants’ level of preference towards different brands
of the mattress by comparing brand A & C and Brand B & C: “Which of these two baby mattresses
would you choose to buy as a gift for your best friend?“. Participants responded on a nine-point
scale from “definitely brand A (B)” (1) to “definitely brand C” (9). Then similar to study one, they
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were asked three sets of questions regarding functional performance (Grewal et al., 1994): “Which
brand of mattress do you confidently believe that would perform as expected?”, “Which brand of
mattress do you think is more effective in sleeping quality?”, and ” Which brand do you think is
more comfortable?”, All answers were in nine-point scales, same as the preference question.
Later we asked a question about the centrality of the green attribute in the product. We
specifically asked them “In which brand of mattress, the natural materials that are used in the
mattress are more central and defining to the mattress?” with answers on a nine-point scale from
“definitely brand A” (1) to “definitely brand B” (9). Then we had questions about gentleness and
strength of mattresses in general as manipulation checks: “How gentle do you think a typical baby
mattress should be?”, and “How strong do you think a typical baby mattress should be?” by
answers in nine-point scale from “not at all gentle/strong” (1) to “extremely gentle/strong” (9).
We also asked questions regarding participants’ perceived greenness of mattresses. We adopted
the measures from Greshoff and Frelz (2015). We asked them to give their level of agreement with
the statements about each brand of the mattress, A, B, and C on a nine-point scale from “not at all
agree” (1) to “ extremely agree” (9). The statements were “This mattress deserves to be labeled
environmentally friendly”, “Purchasing this mattress is a good environmental choice”, and “A
person who cares about the environment would buy this mattress”. Participants also responded to
“how environmentally friendly or green is brand A’s baby mattress?” on a nine-point scale from
“not at all environmentally friendly” (1) to “extremely environmentally friendly” (9), which we
adapted from the study by Gershoff and Frels. We also asked for their knowledge about baby
mattresses and if they have experience buying any baby mattress.
After doing some filler task, they were asked to imagine that their best friend is getting married,
and they are going purchase an adult mattress as a gift. The rest of the story is similar to the first
part, which we already explained. Note that the order of baby and adult mattress was randomly
alternated between participants to minimize any order effect. As a control, we measured
participants’ level of environmental consciousness similar to study one. We again used NEP by
15 item scale (R. Dunlap & Van Liere, 1978). In the end, we asked questions about attribute
centrality to check if our manipulations were correct. We used centrality scale by Gershoff and
Frels (2015): “If manufacturer changed the Central foam/Side foam/I don’t know in a baby
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mattress, it would alter the nature of the mattress “If a mattress did not have the Central foam/Side
foam, how similar would it be to an ideal version of a baby mattress?”, “How important is central
foam/Side foam to a baby mattress?”, and “To what extent are central foams/Side foams defining
parts in a baby mattress?”. The answers were all in nine-point scale from “not at all…” (1) to
“extremely …” (9).

5.4 Study two results
5.4.1

Participants’ profile

Two hundred and forty-eight North American participants were recruited from Amazon.Com’s
Mechanical Turk (M-Turk) for the second study. Table 2 shows the detail information about
participants profile for both shampoo and mattress conditions.
Table 2- Study one participants' profile

Gender

Age

N

Male

Female

18-24

25-34

35-44

Above 45

Shampoo

121

75 (62%)

46 (38%)

20 (16.5%)

66 (54.5%)

22 (18.2%)

13 (1.8%)

Mattress

127

66 (52%)

61(48%)

27 (21.3%)

55 (43.3%)

24 (18.9%)

21 (16.5%)

5.4.2

Manipulation checks

Benefit congruity
For shampoo category manipulation check for benefit congruity was successful. Repeated
measure analysis showed that participants believe that a baby shampoo (M=8.48) is significantly
gentler than a car shampoo (M=5.45) (F (1,120)= 214.79, P<.001), and car shampoo (M=7.02) is
significantly stronger than baby shampoo (M=4.97); (F(1,120)=100.047, P<.001). Also for
mattress category, we found that a baby mattress (M=7.7) is considered significantly gentler than
an adult mattress (M=6.98) (F (1,126) = 23.89, P<.001) and adult mattress (M=7.22) is considered
significantly stronger than a baby mattress (M=6.72) (F(1,126)=11.89, P=.001).
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Attribute centrality
For

shampoo

condition,

centrality

was

manipulated

by

stating

that

98%

of

detergents/conditioner is made of green ingredients, where detergents are known to be central and
conditioners non-central from the information that participants read at the beginning of the study
(See Appendix III). As discussed in measures and procedure section, we asked participants three
questions to check if they know which attribute is considered central. We averaged these three
measures with Cronbach’s Alpha=.71. One sample t-test showed that participants significantly
believed that detergents are central to shampoos (either baby or car) (t=14.8, P<.001). For mattress
category, we also found a successful manipulation of centrality. As for shampoo category, we
averaged three measures with Cronbach’s Alpha= .66. Participants believed that central foam is
central in mattresses (either baby or adult) (t= 15.05, P<.001).
Table 3- Manipulation check: t-test results for attribute centrality

5.4.3

Product

N

Mean

t

Sig

Shampoo

121

7.33

t=15.048

.000

Mattress

127

7.13

t=14.81

.000

Hypothesis Testing

5.4.3.1 Main effects of benefit congruity on product preference
Repeated measure ANOVA was used to analyze the main effect of benefit congruity on product
preference. In central sustainable conditions, for shampoo, similar to study one, participants
showed a significantly higher preference for green baby shampoo (M=7.78) than for green car
shampoo (7.02), (F(1,121)= 9.4, P=.003). For the mattress, preference for the green baby mattress
(M= 6.92) was significantly higher than that of the green adult mattress (M=5.96), (F(1,127)=
22.76, P<.001). In non-central sustainable conditions, green baby shampoo was preferred
significantly higher than green car shampoo (F(1,121)=4.99, P=.027), and green baby mattress
(M=6.52) was preferred significantly more than green adult mattress (M=5.40), (F(1,127)=25.22,
P<.001). Thus, we successfully replicated the results by Luchs et al. (2010) again in study 2. Figure
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5 shows mean differences for central and non-central sustainable shampoo and mattress; and table
4 shows the detailed analysis.
A) Central sustainability

B) Non-Central sustainability

Figure 5-Main effect of benefit congruity on green product preference
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Table 4- Main effect of benefit congruity on product preference

Product

Source

Shampoo

Benefit

Central Sustainable

congruity

Mattress

Benefit

Central Sustainable

congruity

Type III Sum
of Squares

df

Mean
Square

F

Sig.

34.97

1

34.97

9.41

0.003

79.38

1

79.39

25.22

0

19.67

1

19.67

4.99

0.027

79.38

1

79.38

25.22

0

Shampoo
Non-Central

Benefit
congruity

Sustainable
Mattress
Non-Central

Benefit
congruity

Sustainable

5.4.3.2 Mediation effect of perceived functional performance
In study one, we found significant mediation effect of perceived functional performance. In
study two, we also wanted to replicate this mediation effect for shampoo and also see if that is
supported for another product category, mattress. Same as study one, we used the procedure by
Judd and colleagues (2010) for mediation analysis of within-subject designs. The regression
analysis showed significant mediation of functional performance for central (t=9.18, P<.001) and
non-central (t=9.04, P<.001) green shampoos. Also, significant mediation of functional
performance was found for central (t=6.00, P<.001) and non-central (t=5.91, P<.001) green
mattresses. So in total, study two supported H1 and H2. Figure 6 shows how perceived functional
performance differs for congruent versus incongruent stimuli; and Table 5 Shows the detailed
analysis.
In the next section, we discuss these mediation effects along with the moderation of centrality
with path analysis that is developed by Montaya and Hayes (in press) very recently. We used this
new method for this study because the procedure by Judd et al. (2001) did not allow for moderation
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that is manipulated and is a discreet variable. Judd et al. (2001) procedure requires to use a
continues moderation that is not changing in the course of the study (e.g., participant’s age).
Product: Shampoo
Central Green Shampoo

Non-Central Green Shampoo

Product: Mattress
Central Green Mattress

Non-Central Green Mattress

Figure 6-Perceived functional performance for different congruity conditions
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Table 5- Regression analysis for mediation effect of functional performance

Stimuli

Centrality

Central
Shampoo
Non-Central

Central

Mattress
Non-Central

Unstandardized

Standardized

Coefficients

Coefficients

Factors
B

Std. Error

(Constant)

.294

.190

Functional Performance Sum*

-.126

.045

Functional Performance Diff**

.740

.081

(Constant)

-.008

.202

Functional Performance Sum*

-.063

.048

Functional Performance Diff**

.868

.096

(Constant)

.598

.189

Functional Performance Sum*

.011

.049

Functional Performance Diff**

.488

.081

(Constant)

.748

.206

Functional Performance Sum*

.098

.055

Functional Performance Diff**

.615

.104

t

Sig.

1.549

.124

-.194

-2.842

.005

.625

9.181

.000

-.042

.967

-.094

-1.330

.186

.638

9.037

.000

3.171

.002

.018

.225

.822

.476

6.005

.000

3.629

.000

.141

1.793

.075

.465

5.912

.000

Beta

*Functional performance of congruent + functional performance of incongruent
** Functional performance of congruent - functional performance of incongruent

5.4.3.3 Moderated mediation effect of attribute centrality using the path analytic framework
Hypothesis 3 suggested the moderation of perceived centrality of the green attribute. We
hypothesized that when the green attribute is central, the effect of benefit congruity on perceived
functional performance would be magnified. In fact, the moderator is a variable with two values:
1 (central sustainable attribute) or 2 (non-central sustainable attribute). Since the moderator was
not a continuous variable, we could not use the causal step logic by Judd et al. (2001).
The procedure for mediation analysis in within-subject designs by Judd et al. (2001) is widely
used in psychology journals. However, this area still needs more attention, since unlike betweensubject design that has got the most attention in the literature, within-subject design has not. The
latest findings on mediation analysis in between-subject design consider mediation to be “assessed
by only a single test of direct and indirect effects rather than multiple tests, one for each step in the
chain of effects” (Montoya and Hayes, 2016). A very recent study by Montaya and Hayes, which
is currently in press, suggests a path analytic view to the mediation approach by Judd et al. (2001)
for within-subject designs. Figure 7 shows this path-analytic view where c represents the total
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effect, c’ represents the direct effect, and a*b shows the indirect effect. Consider X as benefit
congruity, Y as sustainable product preference, and M as perceived functional performance.
Similar to PROCESS codes developed for different forms of mediation and moderation
analysis for between-subject designs and published on Hayes website 2, they also developed a code
for mediation analysis of within-subject designs 3, named MEMORE.

Figure 7-Path-analytic form of Judd et al. (2001) mediation analysis*
*Source: Montoya and Hayes, Psychological Methods, in press

Using the developed code for SPSS, named MEMORE, we ran the mediation test twice for each
of shampoo and mattress product categories: once for central sustainability and once for noncentral sustainability. Then we inferred about the moderation effect of attribute centrality by
looking at the effects and estimated confidence intervals. We have to infer about moderation effect
2
3

http://processmacro.org/download.html
http://afhayes.com/public/memore.pdf

38

because the latest statistical tool developed so far (Montaya and Hayes, in press) does not offer a
test of moderation yet; it just tests the mediation effects in within-subject designs.
After running the test for shampoo category, we found a significant indirect effect of benefit
congruity on preference through perceived functional performance (Ind=0.4668, SE=0.1709,
CI=[0.1537, 0.8273]) for central sustainable shampoos, while we also found a significant indirect
effects ( Ind=0.5787, SE=0.1798, CI=[0.2506, 0.9516]) for non-central sustainable shampoos.
Both indirect effects of benefit congruity on product preference through perceived functional
performance were significant, with overlapping confidence intervals, which suggested that these
two indirect effects not be significantly different from each other. In other words, attribute
centrality could not be a moderator to this mediation effect because these two mediation effects
were not significantly different.
We ran the same test for mattress category. The results showed two significant indirect effects
of benefit congruity on product preference through perceived functional performance for central
(Ind=0.3626, SE=0.1376, CI= [0.1346, 0.6722]) and non-central (Ind=0.3697, SE=0.1484, CI=[0.1231,
0.6952]) sustainable conditions. Again, we looked at the effects and confidence intervals to see if

two indirect effects are different. Comparing effect sizes and confidence intervals, we found that
the effect sizes were very close, and they had overlapping confidence intervals, suggesting that the
moderation effect of attribute centrality not be significant.
Although the methods of analysis of moderation and mediation in within-subject designs are
not advanced yet to be able to run one test for our moderation, however from above findings, we
can infer that the centrality does not moderate the mediation effect of functional performance.
Figures 8 and 9 show the detail paths with effects for shampoo and mattress category. In fact, our
third hypothesis that sustainable attribute centrality moderates the mediation effect is not
supported.
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5.4.4

Further analysis

Environmental consciousness
As study one, we measured the level of environmental consciousness of participants, using the
NEP scale by R. Dunlap & Van Liere (1978), with the reliability of a=.90 for both shampoo and
mattress conditions.

Regression analysis showed no significant effect of environmental

consciousness on product preference or perceived functional performance in any of the conditions.
So we dropped this variable from all other analysis.
a) Central sustainable shampoos

Perceived Functional

0.6667 **

Performance

0.7399***

Preference

Benefit Congruity

0.2936

Total Effect= 0.7603 **, SE=0.2479, CI=[0.2696,1.2511]
Indirect effect: 0.4668, SE=0.1709, CI=[0.1537, 0.8273]

a) Non-central sustainable shampoos

0.6309 **

Perceived Functional
Performance

0.8681***

Preference

Benefit Congruity
-0.0085

Total Effect= 0.5702*, SE=0.2552, CI=[0.0650, 1.0755]
Indirect effect: 0.5787, SE=0.1798, CI=[0.2506, 0.9516]
Note: *p <0.05, **p <0.01, *** p < 0.001
Figure 8-Results of path analysis for shampoo conditions
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a) Central sustainable mattresses

Perceived Functional
Performance

0.7428 ***

Benefit Congruity

0.4882 ***

Preference

0.5980 **

Total Effect= 0.9606 ***, SE=0.2014, CI=[0.5621,1.3591]
Indirect effect: 0.3626, SE=0.1376, CI=[0.1346, 0.6722]

b) Non-central sustainable mattresses

0.6010 ***

Perceived Functional
Performance

0.6150 ***

Preference

Benefit Congruity

0.7484 ***

Total Effect= 1.1181***, SE=0.2226, CI=[0.6775, 1.5587]
Indirect effect: 0.3697, SE=0.1484, CI=[0.1231, 0.6952]
Note: *p <0.05, **p <0.01, *** p < 0.001
Figure 9-Results of path analysis for mattress conditions

Product Perceived Greenness
Same as study one, we measured product perceived greenness using the scale by Gershoff and
colleagues (2015) to explore its relationship to other constructs. Repeated measure ANOVA for
shampoo category showed that greenness is perceived significantly higher for central than for noncentral green baby (F(1,120)=3.67, P=.058) and car (F(1,120)=6.4, P=.013) shampoos (See figure
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7). This finding is in line with findings of Gershoff and Frels that if the green attribute is central,
the overall product is perceived greener than when the green attribute is not central.
Since in study one, we found that participants prefer green versions of products more than the
regular versions, we expected that the perceived greenness might be a factor that affects this
preference. Although we did not hypothesize any effect for perceived greenness, we expected it to
be a mediator in the effect of benefit congruity on product preference, which according to Greshoff
and Frelz (2015), should be moderated by the centrality of the green attribute. To explore this
possibility, we ran the path analysis of mediation effects in within-subject designs (Judd et al.
(2001), Montoya and Hayes (in press)). The results showed a significant partial mediation effect
of perceived greenness for central (Ind=0.1868, SE=0.0916, CI=[0.0465, 0.3992]) and nonsignificant mediation for non-central (Ind=0.0293, SE=0.0555, CI=[-0.0563, 0.1647]) sustainable
mattress. This mediation was not significant for central (Ind=0.0053, SE=0.0327, CI=[0.2425,
0.95]) or non-central ( Ind= 0.004, SE=0.0284, CI=[-0.0501, 0.0721]) Shampoo.
Therefore, for central sustainable mattresses, the baby mattress is considered greener than the
adult mattress, which in turn would result in a higher preference for green baby mattress than for
green adult mattress. However, such an effect does not exist for non-central sustainable mattresses.
The indirect effect of perceived greenness for a central sustainable mattress is significant, while
that of the non-central sustainable mattress is not significant. This finding does not prove the
moderating role of attribute centrality, but it shows the possibility of such moderation. We leave
the discussion for the future research suggestions.
Figure 10 shows the individual test factors for parallel mediators, perceived functional
performance, and greenness for central and non-central sustainable mattress.
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a) Parallel mediators for central sustainable mattress
1

Perceived Functional
Performance

0.9606 ***

0.4242 ***

0.4587 *

Benefit Congruity
0.4764 **

2

Preference
0.3922 ***

Perceived Greenness

Ind1=0.3151, SE=0.1213, CI= [0.1175, 0.5890]
Ind2= 0.1868, SE=0.0916, CI= [0.0465, 0.3992]
Total Effect=0.9606*** SE=0.2014, CI= [0.5621, 1.3591]

b) Parallel mediators for non-central sustainable mattress

0.6010 ***

Perceived Functional
Performance

0.5317 ***

0.2027 ***

Benefit Congruity

Preference
0.3542 *

0.0827
Perceived Greenness

Ind1=0.3196, SE=0.1372, CI= [0.0915, 0.6228]
Ind2= 0.0293, SE=0.0555, CI= [-0.0563, 0.1647]
Total Effect=1***.1181 SE=0.2226, CI= [0.6775, 1.5587]
Figure 10-parallel mediators for central and non-central sustainable mattress
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5.4.5

Summary of the results

Study two was designed to replicate the results of study one, and to test our third hypothesis,
which is the moderated mediation. First, we found another support for the replication hypothesis
that green congruent product is more preferred than a green incongruent product (in line with
findings of Luchs et al. (2010)). We found significant results for two categories of baby/car
shampoo and baby/adult mattress.
Second, in line with study one, we found support for mediation hypothesis. We specifically
found that functional performance is mediating the effect of benefit congruity on product
preference, such that people perceive the congruent sustainable product as having higher functional
performance than the incongruent sustainable product. We also found support for this mediation
using another product, mattress, which increased the generalizability of our findings.
Third, our third hypothesis was not supported. Although because of limitations in statistical
analysis for within-subject moderations, we could not test the moderated mediation directly, we
ran two tests (Montaya and Hayes, in press) for mediation of perceived functional performance for
each of central and non-central sustainable conditions. We found very similar indirect effects for
both conditions, with overlapping confidence intervals, which can be inferred as not being
significantly different.
Fourth, we found that product greenness is mediating the effect of benefit congruity on product
preference for mattress category. Thus for the mattress, we found two parallel mediators: perceived
functional performance and perceived greenness.
Finally, from the findings, we infer a moderation of attribute centrality on the mediation effect
of perceived greenness. Although due to methodology limitations we could not prove this effect,
it is worth looking at in future research, when there are more advanced statistical tools to test this
kind of relationships in within-subject designs.
In next section, we discuss the findings and possible explanations about them.
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6

General discussion
Previous research has suggested that for new attributes added to products, being congruent with

main product benefit is a major factor in consumers’ attitudes and behaviors towards the new
product. In this research, we built on the findings of Luchs et al. (2010) to extend the previous
research. Luchs et al. (2010) found that people prefer a gentle green product more than a strong
green product because gentleness is more associated with greenness than strength. We extend this
research by showing the underlying reasons for consumers’ different preferences towards gentle
versus strong green products.
First of all, we could successfully replicate the findings of the study by Luchs et al. in both
study one and two. In fact, in study one, we used the same products Luchs and his colleagues used.
However, in study two we used mattresses in addition to shampoos, and we got support for the
replication hypothesis. This finding strengthens the fact that when a green product is known to be
gentle, consumers would prefer it much more than when the green product is known to be strong.
Second, we found support for our mediation hypothesis in both study one and two. Specifically,
we found that people prefer the gentle green product more than a strong green product because
they believe that the gentle green product has higher functional performance than the strong one.
Previous research has shown that people prefer strong environmentally preferable products (Green
car shampoos) less because they think they are not strong enough (Luchs et al., 2010). In this
research, we found support for this idea, and also we found the mechanism by which this
relationship exists. Further, we showed that although participants showed more preference towards
a green version of both gentle and strong products, they believe that a gentle green product has
higher functional performance than a strong green product.
Third, our results did not support the third hypothesis, which was the moderation effect of
attribute centrality on the mediation of functional performance. This result can be due to our
manipulation of centrality. In shampoo category, we manipulated the centrality by only one word
in a sentence: “Use of 98% less harmful to environment chemicals instead of conventional
detergents/conditioners in shampoos”. Although we had a brief text at the beginning of the study
explaining about different ingredients in shampoos (i.e., detergents, lather-enhancing agents,
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conditioners), which discussed their roles such as detergents are most important in cleaning, while
conditioners are not. However, participants may not have been able to link this text to the stimuli
where we manipulated the centrality by only one word. It is the same for the mattress. We think
this can be done in a better way in future research by showing pictures of different attributes, rather
than only texts, which can help in more comprehension of the stimuli.
Finally, our exploration on perceived greenness showed that this variable is mediating the effect
of benefit congruity on product preference for central sustainable mattresses, but not for the noncentral version. In fact, in the central sustainable mattress, participants have rated higher perceived
greenness for baby mattress than for adult mattress. However, perceived greenness was not
different for baby and adult mattresses in non-central sustainable condition. This result suggests
another possible finding; that sustainable attribute centrality can be a potential moderator to the
mentioned mediating effect. Although our limitation in statistical methods did not let us test this
effect, comparing two different mediation tests for central and non-central mattresses showed that
there is a significant difference in these two mediation effects. Thus, this finding opens the path
for future research to use a more advanced statistical technique to test this effect.
In the next section, we will discuss the theoretical and practical contributions, limitations, and
directions for future research.

7

Contributions, implications, and limitations

7.1 Theoretical Contributions
Given our first two hypothesis have been entirely supported, and our exploratory findings, our
research will contribute significantly towards sustainable product adoption, attribute centrality,
and benefit congruity literature.
First, this study contributes to sustainable products adoption literature. Previous research in the
domain of sustainable products have mostly looked at consumer-related factors such as impression
management and self-standards in adopting sustainable products (Peloza et al., 2013). Only a few
studies focus on product-related factors that affect consumers’ evaluations of these products
(Bodur et al., 2014; Lin & Chang, 2012; Luchs & Brower, 2012; Luchs et al., 2010). Our research
expands this literature by focusing on two product-specific factors (i.e. benefit congruity and
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attribute centrality) that influence consumers’ evaluations of sustainable product performance and
preference. We specifically looked at products as bundles of attributes and examined the effect of
benefit congruity and centrality of green attributes on overall evaluations of green products.
Second, this research also contributes to attribute centrality and congruity literature. Attribute
centrality theory suggests that a central attribute strongly relates to overall product evaluations.
Thus, any change or modification to this attribute can result in a change in overall evaluations
towards a product. This thesis extends centrality literature by suggesting that the benefit congruity
interacts with attribute centrality to affect the overall product evaluations and preference. These
two variables interact to influence product evaluations and preferences.
Third, this research sheds more light on mechanisms behind the effect of benefit congruity on
product preference. Previous research (Luchs et al., 2010) only shows that when the product is
strong, the effect of incongruity on product preference is mediated through perceived strength.
However, this thesis suggests that functional performance is mediating this effect for both gentle
and strong products, meaning that a gentle green product functions better than a strong green
product, and that is the reason why people prefer a gentle green over a strong green product.
Finally, this research found perceived greenness as another mediator to the effect of benefit
congruity on product preference. Thus this research is not only an extension to Luchs et al. (2010)
study by providing mechanisms to the effects they found, but also is an extension to Greshoff and
Frels (2015) study by introducing another factor, benefit congruity, interacting with attribute
centrality to affect perceptions of product greenness, which in turn can influence the preferences
for green products.

7.2 Managerial Implications
This study holds significant implications for manufacturers and marketers of sustainable
products. Since the introduction of green products into markets years ago, there has been growth
in green product’s demand. However, reports on market trends still show lower revenues from
green products than regular ones. Thus, marketers and manufacturers of green products that have
a less harmful impact on the environment should be more willing to know more about research in
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this area. Specifically, it would be very useful for marketers to understand how consumers react
towards green products and how they should promote their green products to different consumers.
There has been anecdotal evidence and also scientific research (Luchs and Brower, 2012) that
show consumers have some conflicting beliefs about sustainable products, namely “performance
trade-off”. Thus, knowing what factors can influence perceived performance would be beneficial.
Product-specific factors are of more importance for marketers and manufacturers because they
can have more control on their product designs than on consumers. So knowing how these factors
influence product evaluations, would be a great help for practitioners. Specifically, manufacturers
can be most benefited if they provide green attributes in more central features of gentle products
because this potentially results into more favorable evaluations about product greenness and finally
they would prefer the product more.
Marketers also benefit by promoting strong green products with emphasizing on high functional
performance. Since functional performance has been shown to mediate the effects of congruity on
preference, and strong green products are known to have lower functional performance than gentle
green products, then reassuring consumers on the functional performance of strong products can
accentuate the positive evaluations, and finally, increase preference for them.
This research also has social implications as it can help increase usage of green products, which
can help the society and the planet earth where billions of people’s life depend on its health.
Although green consumption and sustainable practices have been widely talked about in more
recent years, use of green products is still in its early stages. There have been many types of
research done on why people may not use green products or behave in more sustainable way. This
research has its contribution to this movement by showing how product attributes can help people
prefer green products over regular ones.

7.3 Limitations and future research directions
We observed several limitations in conducting this research that guides future research:
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First, since this thesis is the extension of the seminal work on “sustainability liability” by Luchs
and his colleagues in 2010, we decided on replicating the results of their study first to build the
foundation for extending it. To this end, we had to imitate their study. Since we focus on benefit
congruity as one of the factors affecting consumers’ evaluations of sustainable products, we had
to limit product benefits to what previous research found. So we used gentleness as a congruent
benefit and strength as an incongruent benefit. However, there can be other benefits may fit into
our benefit congruity model. For example, consider the automobile example. Fuel efficiency can
be a congruent benefit, whereas high performance can be an incongruent benefit. Future research
can consider other benefits that sustainable products offer, and see if our results hold for other
benefits as well.
Second, we used student sample for our first study and Amazon Mechanical Turk users for
study two because of limitations in time and budget for completion of the thesis. Using two
different samples was a good practice since we tested our first two hypothesis with various samples
and we got the same results, which makes the findings even stronger and more generalizable. One
disadvantage of using two distinct samples was that we found two different trends in them, which
we expected to be the same (Note that this expectation comes from a study by Luchs et al. (2010),
but were not hypothesized). In the first study, side analysis showed that students perceived higher
functional performance for green baby shampoo comparing to the regular one and lower functional
performance for green car shampoo comparing the regular version. This finding suggests that
incongruity has adverse effects on performance evaluations. We expected to observe this trend in
the second study as well. However, in study two, although our mediation hypothesis was
supported, performance evaluations of participants for the green incongruent product was not
lower than that for the regular product; it was in fact higher than the regular product. This
difference in findings of two study may be due to different demographics and also the fact that
student sample in the first study may have paid more attention to questions, and be more analytical
thinkers than the M-Turk population. Future research can look at how people perceive the
functional performance of green versus regular products in more depth and see why different
samples results in two distinct findings.
Finally, as stated earlier our exploration of perceived greenness led to finding that perceived
greenness is mediating the effect of benefit congruity on product preference. Our data suggested
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that attribute centrality can be a significant moderator to this mediation effect. However, due to
limitations on current statistical methods, we could not test this moderated mediation directly. So
we leave this relationship to be explored in future research. Our significant results on mediation
effects of perceived greenness and the observed differences in mediation effects in central and
non-central conditions can be a solid basis for future studies to explore the relationship between
benefit congruity, centrality, greenness, and functional performance in more depth.
Current research looked into consumer preferences at aggregate level that assumes
homogeneity of the population. In order to get more managerial insights, future research can
explore segment of consumers who make trade-off between different product attributes (e.g.
Bateman et al. 2010; Marley and Islam 2012). There is avenue to model both types of attribute
centrality simultaneously using bivariate models such as copulas (see Meade and Islam 2010);
purchase timing as potential dependent variable in addition to preference or choice (e.g. Islam and
Meade 2011 for methodology). Currently revealed preference data are available for renewable
innovations and possible to investigate the growth within innovation diffusion framework for both
supply restricted (Bartel and Islam 2002; Islam and Fiebig 2001) and unrestricted market (e.g.
Islam and Meade 2012; Meade and Islam 2015).
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Appendix I
A) Baby Shampoo Stimuli- Study One
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B) Car Shampoo Stimuli- Study One
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Appendix II
C) Baby Shampoo Stimuli- Study Two

D) Car Shampoo Stimuli-Study Two
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Appendix II
E) Baby Mattress stimuli-Study Two

F) Adult Mattress Stimuli-Study Two
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Appendix III
A) Shampoo
A typical baby hair shampoo is made of 3 groups of materials:
Detergents
Detergents are the ingredients in shampoo that make the hair clean. Detergents trap the oil and dirt
in the hair so you can wash it away.
Lather-Enhancing Agents
Lather-enhancing Ingredients enhance the foam created when using the shampoo. They are not
responsible for the cleaning. They are only enhancing the foam and texture of the shampoo.
Conditioners
Because of their harshness, some ingredients in shampoo may strip the hair and dry it. As a result,
manufacturers add conditioning agents to shampoos, which leave a deposit on the hair to make it
feel softer. Conditioners are not responsible for cleaning.
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Appendix III
B) Mattress
Mattresses are usually made of multiple layers of different materials. Foams are the layers in a
mattress that mostly rely on synthetic materials, which are harmful to the environment. Two
types of foams are used in a mattress structure:
1. Central foam, which is very central and important to the mattress. It is a structural
component, and it directly affects comfort.
2. Side foam, which is not central and not essential to the mattress structure, and it does not affect
comfort, it is only used to give a smooth look to the mattress edges.

These two types of foam are responsible for 95 % of the harmful chemicals in a typical mattress.

There are some brands of the mattress in the market that make their mattresses with less of harmful
synthetic materials that are not as detrimental to the environment as the rest of mattresses on the
market.
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