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Mental representation changes the evaluation of
green product benefits
Kelly Goldsmith1*, George E. Newman2 and Ravi Dhar2

Although campaigns designed to promote pro-environmental
behaviours increasingly highlight self-interest, recent research
suggests that such appeals may not always be e�ective1–3.
For example, individuals are more likely to check their tyre
pressure when prompted with self-transcendent (that is,
benefits to the environment) versus economic motives1; and,
self-transcendent appeals are more likely to promote recy-
cling behaviours than self-interested appeals2. The present
experiments identify an important psychological factor that
helps to explain when highlighting economic benefits will
be more or less e�ective in encouraging pro-environmental
behaviours. Specifically, we demonstrate that highlighting
economic benefits (for example, the money a consumer can
save) reduces consumer interest in sustainable products
when individuals are in more abstract mindsets compared
with when the evaluation is more immediate (that is, their
mindset is more concrete). Further, we provide evidence that
this shift in interest is driven by the lack of ‘fit’ between
abstract thinking and economic motivations, in the context of
pro-environmental behaviour.

The prediction that different levels of mental representation
will change the evaluation of economic versus self-transcendent
benefits1–3 is rooted in construal level theory (CLT)4. CLT proposes
that mental representations of stimuli that are psychologically near
tend to be lower level and concrete, whereas representations of
stimuli that are psychologically distant are comparatively high level
and abstract (for example, a product to be purchased today is
represented more concretely than a product to be purchased in the
distant future)5. Recent research has demonstrated that individuals
can be prompted to form abstract versus concrete representations
of stimuli even with subtle, unrelated cues6,7. For example, when
individuals are asked to write about their life one year (versus one
day) from now, their subsequent behaviours are generally more
reflective of their values8–13. This is thought to occur because abstract
representations activate an ‘idealistic’ self-concept, which enhances
preference for ideological benefits over instrumental benefits14.

The present studies draw on CLT to suggest that the evaluation
of sustainable products and their associated economic (versus
self-transcendent) benefits will therefore vary as a function of
mental representation. Specifically, we suggest thatwhen individuals
form an abstract representation, they will experience greater meta-
cognitive difficulty15–19 when evaluating a sustainable product that
is framed as offering economic (versus self-transcendent) benefits,
due to a lack of fit between the product’s economic benefits
and the values-oriented motives for purchase. Therefore, when
individuals form an abstract representation, highlighting self-
transcendent (versus economic) benefits may make a sustainable

product more appealing, because that framing fits with abstract,
higher-order values associated with helping the environment1–3.
In contrast, when individuals form a concrete representation,
highlighting a sustainable product’s economic benefits may not
negatively affect interest (and may even enhance it), because that
framing is congruent with a desire to satisfy more immediate
concrete needs6. We tested these predictions in four experiments
and provide evidence that the fit between abstract thinking and
values-oriented motivations contributes to consumer interest in
sustainable products.

Experiment 1 tests for the predicted interaction between mental
representation (abstract versus concrete) and the type of benefit
that is highlighted (self-transcendent versus economic) on themeta-
cognitive difficulty people experience when evaluating a sustainable
product. Mental representation was first manipulated using a well-
established task in which participants wrote about either their
life ‘one year from tomorrow’ (abstract representation) or their
life ‘tomorrow’ (concrete representation)20. Next, participants were
presented with what they believed to be an unrelated task, in
which they read a fictional advertisement for an eco-friendly
household cleaner. Between participants we further varied whether
the self-transcendent benefits of the product (benefits to the
environment) versus the economic benefits of the product (cost
savings) were highlighted (see Supplementary Appendix for all
experimental stimuli). Participants were then asked to complete
threemeasures that assessed themeta-cognitive difficulty associated
with evaluating the information about the product (all scales:
1=not at all difficult to 9= very difficult; α= 0.814, where α is
Cronbach’s alpha).

The results indicated a significant interaction between mental
representation and highlighting self-transcendent versus economic
benefits on evaluation difficulty, F(1,169) = 12.35, p = 0.001,
where F is the F statistic. Among those who formed an abstract
representation, highlighting economic benefits significantly
increased evaluation difficulty (M=4.83, s.d.=2.55) as compared
with highlighting self-transcendent benefits (M=3.44, s.d.=1.83),
F(1,166)= 7.98, p=0.005, d = 0.63, where M is the mean and
d is Cohen’s d. In contrast, among participants with a concrete
representation, evaluation difficulty was lower when economic
benefits were highlighted (M = 3.70, s.d.= 2.32) than when self-
transcendent benefits were highlighted (M = 4.76, s.d. = 2.30),
F(1,166)=4.62, p=0.003, d=−0.46 (see Fig. 1).

The subsequent experiments tested our prediction that
this shift in meta-cognitive difficulty would produce downstream
implications for the purchase of sustainable goods. In Experiment 2,
participants completed the same manipulation of mental
representation used in Experiment 1. Next participants read the
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Figure 1 | Results of Experiment 1. The e�ect of self-transcendent (versus
economic) benefits on evaluation di�culty is moderated by
mental representation.

same fictional advertisement for an eco-friendly household cleaner,
highlighting either self-transcendent benefits or economic benefits.
The dependent measure was participants’ willingness to consider
using the product (scale: 1= definitely no to 9= definitely yes).
Additionally, participants completed measures of socioeconomic
status (SES)21, to test whether the observed results would generalize
across varying levels of SES.

The results indicated a significant interaction between mental
representation and whether self-transcendent versus economic
benefits were highlighted, F(1,250)= 9.39, p= 0.002. Participants
who formed an abstract representation were significantly more
likely to consider using the product when the self-transcendent
benefits were highlighted (M = 7.90, s.d. = 1.17) than when
the economic benefits were highlighted (M = 6.94, s.d.= 1.69),
F(1,247)= 9.86, p= 0.002, d = 0.66. In contrast, for participants
who formed a concrete representation, the benefit manipulation
did not have a significant effect (Meconomic = 6.88, s.d. = 1.78,
Mself-transcendent = 6.51, s.d.= 2.05), F(1,247)= 1.44, p> 0.2. There
was also a main effect of representation such that participants
were more likely to consider using the product when they formed
an abstract (M = 7.38, s.d. = 1.54) versus concrete (M = 6.70,
s.d.=1.91) mental representation, F(1,250)= 11.33, p= 0.001. No
other main effects emerged in the analysis. These results also
held and remained significant when various measures of SES were
included in the model as covariates (see Supplementary Appendix
for additional analyses).

Experiment 3 tested for convergence with the results of
Experiment 2 using a different sustainable product. Mental
representation was manipulated following Experiments 1 and 2.
Next participants read an advertisement for compact fluorescent
light bulbs (CFLs) that highlighted either self-transcendent benefits
or economic benefits. The dependent measure was participants’
willingness to replace their current light bulbs with CFLs (scale:
1 = definitely would not to 9 = definitely would). The results
indicated a significant interaction between mental representation
and whether self-transcendent versus economic benefits were
highlighted, F(1,194)= 4.15, p= 0.043. Participants who formed
an abstract representation were significantly more likely to say
they would switch to CFLs when the self-transcendent benefits
were highlighted (M = 7.56, s.d.= 1.85) than when the economic
benefits were highlighted (M = 6.51, s.d.= 2.38), F(1,191)=7.21,
p = 0.008, d = 0.49. For participants who formed a concrete
representation, the benefit manipulation did not have a significant
effect (Meconomic=7.36, s.d.= 1.69, Mself-transcendent= 7.26, s.d.=1.87,

F < 1). There was also a marginal main effect of benefit such
that the self-transcendent benefit increased interest in CFLs
(Mself-transcendent=7.42, s.d. = 1.86, Meconomic=6.92, s.d. = 2.11),
F(1,194) = 3.05, p = 0.082. No other main effects emerged
in this analysis. This experimental design was replicated in
two supplemental experiments using sustainable goods drawn
from different product categories (solar panels and ethanol
gasoline) and measuring willingness to pay. The observed
interaction replicated and was significant at the p< 0.05 level in
both cases (Supplementary Appendix provides information on
these replications).

Having shown robust support for the predicted interaction
between mental representation and benefit type using hypothetical
product evaluations, Experiment 4 was designed to test for
the ecological validity of these results using a consequential
choice task. Testing actual consumer behaviour in the context
of sustainable product purchases was particularly important
given existing findings revealing that consumers’ evaluations of
sustainable products do not always directly translate into purchase
behaviour22–26. Participants completed the same manipulation
of mental representation as in the previous experiments and
then were given an actual choice between receiving additional
compensation (US$1.25) or a sustainable product (an ‘eco-friendly
reusable water bottle’). The description of the product highlighted
either self-transcendent benefits or economic benefits and the
dependent measure was participants’ choice. Finally, participants
completed an instructional manipulation check26 in addition to
the subjective SES measures used in Experiments 1 and 2. In
this experiment, gender and subjective SES significantly affected
choice outcomes (F(1,171)= 6.63, p= 0.01 and F(1,171)= 3.39,
p= 0.07 respectively); therefore, these variables were retained as
covariates in the model predicting choice. The results indicated a
significant interaction between mental representation and whether
self-transcendent versus economic benefits were highlighted,
B=1.34, s.e.m.= 0.65, Wald = 4.22, p= 0.04, where B is beta
and Wald is the Wald statistic. Participants who formed an
abstract representation were significantly more likely to choose
the sustainable product (versus US$1.25) when the product’s
self-transcendent (P=68.3%, where P is the percentage.) versus
economic (P = 44.2%) benefits were highlighted, χ 2(1) = 5.08,
p = 0.025. In contrast, for participants who formed a concrete
representation, the benefit manipulation did not affect choice
(Peconomic= 44.7%, Pself-transcendent= 40.0%, χ 2(1)= 0.19, p> 0.6). No
main effects emerged in this analysis beyond those previously
reported.

Conclusions
Researchers have struggled to understand consumers’ reactions
to pro-environmental products in the marketplace1–3,22–25. The
current findings highlight a new important dimension underlying
the evaluation of sustainable goods—namely, the relative fit
between consumers’ mental construal (abstract versus concrete)
and the benefits associated with sustainable products (economic
versus self-transcendent). These findings enhance the current
understanding of when communicating economic benefits can
reduce consumer interest in sustainable goods1–3. For example,
a field study1 demonstrated that consumers were less likely to
accept a coupon for a free tyre check when the advertisement
highlighted economic motives (‘Do you care about your finances?’)
than when it highlighted self-transcendent motives (‘Do you care
about the environment?’). We build on this work by revealing that
this effect is particularly pronounced among individuals who form
a more abstract representation. That is, we reveal an important
moderator to these previous findings by demonstrating that mental
representation plays a critical role in shaping how consumers’ react
to the different benefits derived from pro-environmental actions.
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Table 1 |Testing for the e�ects of mental representation, benefit type and their interaction on interest (results from the internal
meta-analysis).

E�ects on product valuation Estimate s.e.m. z-score p

Main e�ect of abstract (versus concrete) representation 0.4367 0.4441 0.98 0.33
Main e�ect of self-transcendent versus economic benefits −0.7022 0.4447 −1.58 0.11
Interaction: Type of benefit× type of representation −1.7 0.4435 −3.83 <0.001

(a) Simple e�ect: Abstract representation conditions (self-transcendent> economic benefit) −1.2011 0.313 −3.84 <0.001
(b) Simple e�ect: Concrete representation conditions (self-transcendent< economic benefit) 0.4989 0.3151 1.58 0.11
(c) Simple e�ect: Economic benefit conditions (concrete> abstract benefit) −0.6317 0.3145 −2.01 0.04
(d) Simple e�ect: Self-transcendent conditions (abstract> concrete benefit) 1.0684 0.3132 3.41 <0.001

All simple e�ects reported.

One question that follows is whether there are instances
when highlighting economic benefits might increase interest in
sustainable goods. Although we observed that highlighting an
economic (versus self-transcendent) benefit significantly decreased
evaluation difficulty among participants who formed a concrete
representation, the implications for purchase interest were mixed.
To test whether this effect might emerge when aggregating across
experiments, we performed an internal meta-analysis of our
data, which allowed us to address this question, in addition to
examining whether any significant main effects might emerge
when aggregating across our results. Testing for such main effects
was important, given previous work demonstrating that self-
transcendent (versus economic) appeals are often superior for
promoting pro-environmental actions1,2.

This analysis revealed a significant interaction between mental
representation and the type of benefit that was communicated
(z =−3.21, p< 0.001). Consistent with the previously reported
results, simple effects tests revealed that among those with an
abstract representation, highlighting self-transcendent (versus
economic) benefits increased interest (z = −2.98, p < 0.001;
Table 1, comparison (a)). In contrast, participants with a concrete
representation directionally showed the opposite pattern (z=1.56,
p=0.11; comparison (b)); although this effect was not statistically
significant. However, consistent with the notion that forming
a concrete (versus abstract) representation would increase the
attractiveness of economic benefits6, a comparison across mental
representation revealed a significant positive effect of concrete
thinking on the evaluation of economic benefits (z = −0.63,
p=0.04; comparison (c)). Finally, we observe no evidence of
significant main effects of mental representation or benefit.
Although previous work has shown that self-transcendent
(versus economic) appeals are often superior for promoting pro-
environmental actions1,2, this work did not examine the impact of
such appeals on the immediate purchase of a product. Therefore,
future research may wish to examine the factors that moderate
the emergence of such main effects. Further, future research
may wish to measure evaluation difficulty and preference in the
same experiment, to statistically validate the relationship between
the two.

At present, the current research offers important theoretical
insights into the psychological antecedents to pro-environmental
consumption behaviours. In addition, these findings also offer
several practical implications. In particular, campaigns that seek
to promote sustainable products may wish to consider the
mental representation of the customer when developing product
messaging. As mentioned, when individuals consider purchases
they may make in the distant future (for example, through
television advertisements), they are more likely to form abstract
representations5. Therefore, in this format, it may be wise to
emphasize the self-transcendent benefits of sustainable products to
arouse purchase interest. Likewise, firms who wish to introduce

products that are positioned around self-transcendent benefits, as
many green products are, may benefit from a sales context that
promotes more abstract processing; such as one where products are
categorized on the basis of their benefits (versus attributes)27.

In sum, this research demonstrates that the congruence (versus
incongruence) between individuals’ mental representation and
the benefits that are associated with a sustainable product has
important implications for evaluation difficulty, which carry over
to affect purchase interest and choice behaviour. It is possible
that this congruence (versus incongruence) could have additional
implications, for example, affecting the tendency of sustainable
product evaluations to create positive ‘spillover’ behaviours in
unrelated pro-environmental domains2,3. We hope that the current
findings will promote further research in this area, to form a broader
framework for understanding the psychological antecedents to
different pro-environmental actions.

Methods
Methods and any associated references are available in the online
version of the paper.
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Methods
In Experiment 1, participants were 170 adults (67% male;Mage=30.95, s.d.=10.52)
who were recruited from Amazon’s Mechanical Turk in exchange for US$0.50.
Participants first completed a task that manipulated their mental representation as
described. Next, they were asked to imagine that they were shopping for household
cleaners, and read an advertisement for a set of products that communicated either
a self-transcendent benefit (benefits to the environment) or an economic benefit
(cost savings). After reading the advertisement, participants were instructed to
‘think about if you would be interested in buying these products, then answer the
following questions.’ The questions were: ‘How difficult was it for you to decide
whether or not you were interested in the Green Solutions Household Cleaning
Products?’, ‘How difficult was it for you to evaluate the Green Solutions Household
Cleaning Products?’ and ‘How difficult was it for you to form an opinion about the
Green Solutions Household cleaning products?’. Finally, they completed a series of
measures of subjective SES validated by previous work21 consisting of a three-item
measure of subjective childhood SES, and a three-item measure of subjective
current SES (all measures reported in the Supplementary Appendix).

In Experiment 2, participants were 251 individuals (55% male;Mage=34.8,
s.d.=11.24) who were recruited from Amazon’s Mechanical Turk in exchange
for US$0.50. Participants first completed a task that manipulated their mental
representation as described in the main text. Next, they read an advertisement
for the same set of green household cleaning products used in Experiment 1,
which communicated either a self-transcendent benefit or an economic benefit.
They then completed the dependent measure reported in the main text.
Finally, they completed the same series of subjective SES measures used in
Experiment 1 in addition to two measures of objective SES (reported in the
Supplementary Appendix).

In Experiment 3, participants were 195 individuals (32% male;
Mage=36.7, s.d.=12.92) recruited from Amazon’s Mechanical Turk, who
were not current users of compact fluorescent light bulbs. They first
completed the construal level manipulation as described and then read an
advertisement for compact fluorescent light bulbs, which communicated either a
self-transcendent benefit (benefits to the environment) or an economic benefit
(cost savings). Finally, they completed the dependent measure described in the
main text.

In Experiment 4, participants were 197 undergraduate students (35% male;
Mage=20.22, s.d.=4.93) from Northwestern University who participated in a
15min laboratory session consisting of unrelated studies in exchange for US$5
compensation plus the outcome of their choice. They first completed the mental
representation manipulation as described, and then were given an actual choice
between additional participant compensation (US$1.25) and a sustainable product
(described as ‘an eco-friendly reusable water bottle’), whose description
emphasized either a self-transcendent benefit (benefits to the environment) or an
economic benefit (cost savings). Their choice served as the main dependent
measure. Finally, they completed the same measures of subjective SES used in
experiments 1 and 2. Note that in this experiment, before analysing the data, 26
participants (13.2% of the original sample) were excluded from the analysis either
because they failed to pass an instructional manipulation check validated in
previous research26 (reported in the Supplementary Appendix) indicating that they
failed to read the experimental instructions (N =24) or because they spent less
than 3 s reading the description of the choice task (N =2). This resulted in a final
sample of 171 students. Exclusion did not vary on the basis of experimental
assignment (p-values> 0.67). Similar exclusions were not performed in other
experiments because such measures were not collected.
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