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a  b  s  t  r  a  c  t

Contemporary  environmental  campaigns  often  communicate  the benefits  of  acting  environmentally-
friendly,  assuming  that  larger benefits  will translate  into  stronger  intentions  to act  environmentally-
friendly –  a mechanism  known  as “valuation  by calculation”.  As  such,  these  campaigns  have  neglected  the
possibility  that  decisions  to act  environmentally-friendly  can  also  be  preceded  by “valuation  by  feeling”,
where  anticipated  positive  feelings  drive  people’s  intention  to  act environmentally-friendly.

Acting  environmentally-friendly  can  be driven  by anticipated  positive  feelings  because  it can  be  intrin-
sically  rewarding  to  contribute  to the  good  cause.  Indeed,  across  two studies  we  found  that  the  stronger
people anticipated  to feel  good  about  acting  environmentally-friendly,  the stronger  their  intention  was  to
alculations
lectricity consumption

act environmentally-friendly.  Importantly,  anticipated  positive  feelings  were  a much  stronger  predictor
of people’s  intention  to  act  environmentally-friendly  compared  to the perceived  quantity  of  the  benefits
of pro-environmental  actions.  This  indicates  that  environmental  campaigns  that  resonate  with  people’
feelings,  instead  of exclusively  appealing  to their  calculations,  may  be an important  unexploited  route  to
encourage  pro-environmental  behavior.

© 2016  Elsevier  Ltd.  All  rights  reserved.
. Introduction

Every day, people make many decisions that have implica-
ions for the quality of the environment. The products we  buy
an be either organic or not, we can choose to go to work either
y car, public transport or bicycle, and at home we can control
he amount of energy we use through various behaviors, such as
nplugging appliances that we do not use or lowering the ther-
ostat. Each of these decisions involves different types of benefits,

ncluding environmental and financial benefits, such as reductions
n CO2-emissions and monetary savings. These benefits are often
tressed in environmental campaigns in order to encourage people
o act environmentally-friendly, including campaigns that promote
nergy conservation. But which mechanisms explain the likelihood
hat people will act environmentally-friendly when communicat-

ng these perceived benefits of pro-environmental actions? This
aper attempts to provide an answer to this question, focusing on
nergy conservation as a way to act in a pro-environmental manner.

∗ Corresponding author at: Faculty of Behavioural and Social Sciences, Department
f Psychology, University of Groningen, Grote Kruisstraat 2/1, 9712 TS Groningen,
he Netherlands.

E-mail address: d.taufik@rug.nl (D. Taufik).

ttp://dx.doi.org/10.1016/j.erss.2016.08.012
214-6296/© 2016 Elsevier Ltd. All rights reserved.
Currently, many energy policies are based on the presumption
that consumers act as rational economic actors, who  aim to maxi-
mize their financial gains [33]. Yet, people seem to not always act
to in such a rational, utility maximizing manner when it comes
to conserving energy (see also [33]), suggesting that integrating
social sciences into energy research can ultimately help to optimize
energy policies [29]. Studies for instance found that environmen-
tal appeals can be more motivating than monetary appeals when
promoting pro-environmental actions such as checking one’s car
tire pressure [7], conserving energy at home [4], or enrolling into
an energy saving program [26]. These studies provide initial evi-
dence that when it comes to conserving energy, motives that go
beyond narrow economic self-interest might also, or even be more
important.

Currently, many environmental campaigns – including those
aimed at stimulating energy conservation – are designed under
the assumption that the larger the benefits are of acting
environmentally-friendly, the more likely it is that people will act
environmentally-friendly. Examples are slogans like “Save more
money by using this LED light bulb” or “Save more energy by using

this standby-killer”. The underlying mechanism that is addressed
here has been labelled “valuation by calculation” [17]: the larger
the benefits of an action are perceived to be, the more value peo-
ple place on the action, which increases the likelihood that people

dx.doi.org/10.1016/j.erss.2016.08.012
http://www.sciencedirect.com/science/journal/00000000
http://www.elsevier.com/locate/erss
http://crossmark.crossref.org/dialog/?doi=10.1016/j.erss.2016.08.012&domain=pdf
mailto:d.taufik@rug.nl
dx.doi.org/10.1016/j.erss.2016.08.012
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ill adopt the pro-environmental action. This mechanism is rooted
n traditional economic theory, where “more is better” because
arger (tangible) benefits of the action increase the utility of the
ction [18]. However, there is another mechanism pertaining to
ow much value people attach to an action: “valuation by feeling”
17]. Here, how much value people place on an action is driven by
ow they (expect to) feel about the benefits of that action, which

s not necessarily related to the perceived quantity of the benefits.
or example, the decision of how much money to donate to save
ndangered pandas can either be based on calculation (“how many
andas would be saved with my  donation?”) or on feelings (“how do

 feel about saving pandas with my  donation?”; [17]). Importantly,
hen “valuation by feeling” is the mechanism driving a person’s

ction – in this example, how much money one donates – the per-
eived quantity of the benefit of one’s action – how much pandas
an be helped with a donation – may  not be very relevant. Rather,
he action can be primarily based on how one feels about these ben-
fits, which does not have to depend on whether for instance 1 or
0 pandas can be helped [17]. In this paper, we argue that “valua-
ion by feeling” is an important determinant of people’s intention to
ct environmentally-friendly, and potentially even more important
han “valuation by calculation”, as acting environmentally-friendly
an be intrinsically rewarding to people.

.1. The prospect of positive feelings

When a person chooses to act without experiencing external
ressure, intrinsic rewards in the form of positive feelings can be
chieved when the actions itself are perceived as pleasurable [25].
n example is cycling to work, because you find the exercise you get
hen cycling inherently pleasurable, which makes you feel good.
lternatively, positive feelings can be achieved as a result of doing

he right thing [21]. In this case, people can feel good and experi-
nce a “warm-glow” out of doing good [2,3,34], and not because
he action in itself is inherently pleasurable to do. An example is
eparating different kinds of waste at home, which takes effort and
s not pleasurable as such, but is the right thing to do which can

ake one feel good about oneself.
People’s decision-making is often based on feelings, which can

ccur instantly, without any form of reasoning occurring before
hese feelings [41]. Particularly moral decision-making often is not
ased on reasoned arguments and considerations, but appears to be
ainly based on people’s feelings [16]. Pro-environmental behavior

s typically seen as moral behavior, as such behavior benefits other
eople, future generations and the environment [11]. As doing
he right thing can elicit positive feelings, the prospect of feeling
ood when acting environmentally-friendly might in itself make
t more likely that people will act accordingly. Indeed, an intrinsic

otivation to do the right thing appears to be an important predic-
or of pro-environmental actions [23,30,32,39]. This implies that
eople might base the value they place on acting environmentally-
riendly on anticipated feelings, in which case “valuation by feeling”

 rather than “valuation by calculation” – should be an important
echanism determining people’s decision whether or not to act

ro-environmentally.
There is some circumstantial evidence in the environmental

omain to suggest that anticipated positive feelings can indeed
rive pro-environmental behavior. For example, appeals that
tressed the environmental benefits of tire pressure checks for
ne’s car were more effective than appeals that stressed finan-
ial benefits, possibly because people expected to feel better when
omplying to environmental appeals rather than complying to eco-

omic appeals [7].

The first aim of the paper is to determine whether the mecha-
ism of “valuation by feeling” can affect the likelihood that people
ill act environmentally-friendly in addition to the effect of “valu-
ocial Science 22 (2016) 52–62 53

ation by calculation”. Hence, we test whether anticipated positive
feelings indeed affect people’s intention to act environmentally-
friendly, while controlling for the effect of the perceived quantity
of the benefits of acting environmentally-friendly.

In doing so, we can also compare the relative impact of “val-
uation by feeling” as compared to “valuation by calculation”. If
“valuation by feeling” indeed drives people’s intention to act
environmentally-friendly, does this imply that “valuation by cal-
culation” will have little or no effect on people’s intention to act
environmentally-friendly? If “valuation by feeling” is the main
mechanism driving people’s intention to act environmentally-
friendly, anticipated positive feelings will be a stronger predictor of
this intention than the perceived quantity of the benefits of acting
environmentally-friendly.

1.2. Is acting environmentally-friendly worth the effort?

A second aim of the paper is to gain more insights into the
process through which the two valuation mechanisms affect the
likelihood that people will act environmentally-friendly. We  do
so by looking at the extent to which people perceive the benefits
of pro-environmental actions to be worth the effort. Determining
whether certain benefits of pro-environmental behavior are worth
the effort implies that an elaborated process is instigated in order
to make this determination (“Is doing this worth the effort?”). The
concept of valuation implies that the subjective value of a certain
action is based on a weighing of perceived prospected benefits and
costs [35]. The higher the perceived benefits are relative to the per-
ceived costs, the more worth the effort people will find the relevant
environmentally-friendly actions, which can make it more likely
that they will act accordingly [12]. But what makes these benefits
worth the effort?

Our reasoning implies that benefits of pro-environmental
actions can be perceived to be worth the effort for different reasons.
When “valuation by calculation” is the dominant mechanism affect-
ing environmental decision-making, pro-environmental actions
may  be particularly seen as worth the effort when people perceive
more benefits. The larger the quantity of the benefits is perceived
to be, the more worth the effort it is to achieve these benefits by
acting environmentally-friendly. Yet, when “valuation by feeling”
is the dominant mechanism, achieving certain benefits by act-
ing environmentally-friendly can be perceived as more worth the
effort, the more people anticipate they will feel good after acting
environmentally-friendly. Hence, determining the extent to which
benefits of pro-environmental actions are perceived as worth the
effort might be part of the underlying process of both “valuation
by feeling” and “valuation by calculation” affecting the likelihood
that people will act environmentally-friendly. Both mechanisms
can affect the extent to which people consider the benefits of acting
environmentally-friendly as worth the effort, which subsequently
affects people’s intention to act environmentally-friendly.

An elaborated process of determining how worth the effort
certain benefits of pro-environmental actions are fits well with
the mechanism of “valuation by calculation”, as some degree of
elaboration is needed to determine how large a certain benefit
is. But does “valuation by feeling” always operate via elabora-
tion as well? Research revealed that feelings can affect people’s
decision-making on both conscious and unconscious levels [5].
When feelings affect decisions on a more conscious level, they
affect behavior via a more elaborated process. However, feelings
can also drive people’s decision-making without elaboration in sit-
uations where feelings affect decision-making more unconsciously.

Indeed, anticipated feelings can affect people’s behavior without
much elaboration (e.g. [20,28]). In this case, people might not rea-
son extensively how worth the effort they find the benefits of
acting environmentally-friendly before determining whether to act
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ccordingly. Rather, anticipated feelings can affect people’s inten-
ion with relatively little elaboration. This implies that anticipated
ositive feelings of acting environmentally-friendly can affect peo-
le’s intention to act environmentally-friendly both via elaboration
by first determining how worth the effort the benefits of acting
nvironmentally-friendly are), and without much elaboration.

The mechanisms of “valuation by calculation” and “valuation by
eeling” are conceptually related to dual process theories which
osit that System 1 processes are mostly intuitive and auto-
atic, while System 2 processes are more reflective and controlled

13,19]. The affective basis of the mechanism of “valuation by feel-
ng” can be seen as a source that leads to people engaging in System

 processing when making decisions, as feelings can act as a heuris-
ic [14], but as was previously mentioned feelings might also affect
ecision-making in a more elaborate manner [5]. On the other hand,
valuation by calculation” requires some form of reasoning and
laboration and would therefore involve System 2 processing, as
t involves a certain degree of reflection.

.3. Current research

In the current research we conducted two studies to examine
o what extent “valuation by calculation” and “valuation by feel-
ng” determine people’s intention to act environmentally-friendly.
ased on our reasoning above, we test the model as shown in
ig. 1 in two steps. The first hypothesis we test is that people
ill have a stronger intention to act environmentally-friendly,

he more they anticipate to experience positive feelings after
cting environmentally-friendly (“valuation by feeling”), above
nd beyond the effect of the perceived quantity of benefits on
eople’s intention to act environmentally-friendly (“valuation by
alculation”). If true, this suggests that the likelihood of acting
nvironmentally-friendly is at least partly based on the mechanism
f “valuation by feeling”, next to “valuation by calculation”. We
lso examine the relative strength of “valuation by feeling” versus
valuation by calculation” in predicting people’s intention to act
nvironmentally-friendly and explore which valuation mechanism
as a stronger effect on people’s intention to act environmentally-

riendly. In order to test our first hypothesis we study the unique
ffects of both valuation mechanisms on people’s intention to
ct environmentally-friendly, as we are particularly interested in
hich of the two valuation mechanisms is most predictive of inten-

ion to act pro-environmentally.
Second, we explore to what extent the effects of anticipated
ositive feelings on people’s intention to act environmentally-
riendly is the result of the benefits of pro-environmental behavior
eing perceived as worth the effort – implying a more elaborated
rocess – as well as to what extent anticipated positive feelings

ig. 1. The relationship between anticipated positive feelings, perceived quantity of benefi
ocial Science 22 (2016) 52–62

directly affect people’s intention to act environmentally-friendly
– which implies that little or no elaboration is used. We  hypothe-
size that worthiness will partially mediate the effect of anticipated
positive feelings on people’s intention to act environmentally-
friendly (Hypothesis 2). This would imply that anticipated feelings
indeed can affect people’s behavior both via an elaborated process,
with worthiness being the mediator, and without much elabo-
ration, as reflected in a direct effect of anticipated feelings on
people’s intention to act pro-environmentally. Finally, we hypoth-
esize that the effect of the perceived quantity of the benefits
of acting environmentally-friendly on people’s intention to act
environmentally-friendly follows an elaborated process and thus
is fully mediated by the perceived worthiness of the benefits of
acting environmentally-friendly (Hypothesis 3).

We explore whether the mechanism of “valuation by feeling”
affects the likelihood that people will act environmentally-friendly
as a result of an intrinsic motivation to do the right thing, by focus-
ing on a type of pro-environmental behavior that, in and of itself,
is not inherently pleasurable to do: reducing household electricity
consumption. In order to reduce electricity consumption at home,
people often have to perform actions that are not inherently plea-
surable. Using LED lights can give less cozy lighting and getting of
your comfortable couch and walking to the television to turn it off
instead of putting it on stand-by can undermine the relaxed state
you are in while sitting in your couch. Hence, while reducing elec-
tricity consumption might be the right thing to do, it is often seen
as a hassle and is not inherently pleasurable.

The choice to use electricity reduction as a domain to test
our hypotheses has the additional advantage that it allows us to
examine whether the extent to which “valuation by feeling” drives
people’s intention to act environmentally-friendly depends on the
kind of benefit of reducing electricity consumption that is empha-
sized. After all, electricity savings can be expressed in terms of
savings in kilowatt hours (kWh), CO2-emissions, or money. This dis-
tinction is important: savings in kilowatt hours or CO2-emissions
do not deliver tangible, personal benefits so they are less likely
to appeal to extrinsic motivation. In other words, if people antici-
pate to feel good by achieving CO2 reductions, this is likely based
on people’s intrinsic motivation to do the right thing rather than
on extrinsic motives. In the case of reducing electricity consump-
tion in order to save money, one could argue that this mostly
appeals to an extrinsic motivation, as monetary savings are a per-
sonal benefit, or to intrinsic motivation based on saving money
being perceived as inherently pleasurable, as the money (but not

kWh or CO2-emissions) that is saved can be used on other things.
Consequently, larger monetary savings may  then motivate peo-
ple more to act environmentally-friendly. Still, if even in the case
of monetary savings anticipated positive feelings affect people’s

ts, perceived worthiness of benefits and intention to act environmentally-friendly.
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Table 1
Means of perceived quantity, anticipated positive feelings, perceived worthiness and
intention to reduce electricity use for different types of savings (SD’s are reported
between parentheses; use of different superscripts a or b within a row signify signif-
icant differences between the respective means at p < 0.05, while equal superscripts
within a row imply no significant differences between the means at p < 0.05).2

kWh  CO2 Money

Perceived quantity 3.38 (1.08)b 3.85 (1.17)a 3.45 (1.22)b

Anticipated positive feelings 4.11 (1.13)a 4.58 (1.16)b 4.36 (1.20)b

and anticipated positive feelings of kilowatt hour savings together
explained 47.0% of the variance (Adjusted R2) in intention to reduce
electricity consumption, F(2, 149) = 67.98, p < 0.001, VIF = 1.209. The

1 Although not a main goal of the study, it is interesting to note that the average
means for intention to reduce electricity consumption as well as its predictors are
highest when an intangible unit – CO2 – was used as a unit to communicate energy
D. Taufik et al. / Energy Resear

ntention to reduce their electricity consumption, and even more
o than a higher perceived quantity of monetary savings, this can
e an indication that doing the right thing by reducing electricity
onsumption might weigh more heavily than how many personal
enefits people expect to gain from reducing electricity consump-
ion. This would further strengthen the reasoning that “valuation
y feeling” occurs because people are intrinsically motivated to do
he right thing by acting environmentally-friendly.

. Study 1

.1. Method

.1.1. Participants
A total of 152 psychology students of a Dutch university par-

icipated in the study in return for course credits. Of these 152
articipants, 86 were females, while 1 person did not indicate his
r her gender. The average age was 21.2 (SD = 2.20; range 18–29).

.1.2. Design, procedure and measures
Participants conducted the study online. All participants evalu-

ted three scenarios about a hypothetical electricity bill they just
eceived, including information about potential savings that can be
chieved by reducing electricity consumption. In the first scenario,
he amount of electricity use and potential savings were communi-
ated in terms of kWh. In the second scenario the same information
as communicated in terms of CO2 emissions. In the final sce-
ario, the information was framed in terms of money. The order in
hich participants received the three scenarios was  randomized,

o control for possible order effects.
All three scenarios presented the same amount of electricity use

nd savings, only communicated in the form of different units. Yet,
mportantly, we did not make explicit that these savings framed in
hree different ways all amounted to the same amount of electricity
se and reduction. At the start of the study, we only communicated
o the participants that they would receive information about three
ifferent hypothetical electricity bills.

Participants first received one of the three scenarios. Partici-
ants read the following: “Imagine that you receive your electricity
ill. It is reported that you consumed 1.680 kWh  (kilowatt hours)
924 kg of CO2 emissions/370 Euro] in the last calendar year.” The
umbers used were based on the average electricity use of a Dutch
ousehold (3.360 kWh); as we assumed that the average student
ould use less electricity than an average household, we lowered

he numbers accordingly in the scenarios. The numbers for electric-
ty consumption served as a benchmark for the potential savings
hat were subsequently introduced.

The study continued with questions about potential savings that
an be achieved by reducing electricity consumption (again framed
n terms of kWh, CO2 or money). To ensure ecological validity, we
imed to communicate savings as a result of a percentage reduc-
ion in electricity use that people could realistically attain within

 year. The communicated potential savings amounted to 8.3% on
n annual basis, which should be a realistic percentage to achieve
egarding electricity conservation, based on other studies (e.g. [1]).
nly the absolute savings were communicated (148 kWh/81 kg of
O2 emissions/33 Euro), while the percentage reduction (8.3%)

tself was not communicated to participants.
Participants subsequently were first asked about the perceived

uantity of this potential saving: An annual saving of 148 kWh
81 kg of CO2 emissions/33 Euro] by reducing my  electricity con-

umption is . . ..  (1 = very little, 6 = very much). Next, they indicated
he extent to which they anticipated feeling good about achiev-
ng the saving by reducing electricity: I would feel good about
aving 148 kWh  [81 kg of CO2 emissions/33 Euro] on an annual
Perceived worthiness 3.90 (1.22)b 4.35 (1.22)a 4.07 (1.15)b

Intention 4.01 (1.02)b 4.39 (1.13)a 4.19 (1.22)b

basis by reducing my  electricity consumption (1 = totally disagree,
6 = totally agree). Moreover, they indicated the extent to which
they perceived the saving as worth the effort: An annual saving of
148 kWh  [81 kg of CO2 emissions/33 Euro] by reducing my  elec-
tricity consumption is . . ..  (1 = not at all worth the effort, 6 = totally
worth the effort). Finally, we  measured participants’ intention to
reduce their electricity consumption in order to achieve the pro-
posed saving: I would reduce my  electricity consumption in order
to save 148 kWh  [81 kg of CO2 emissions/33 Euro] on an annual
basis (1 = totally disagree, 6 = totally agree). The mean scores on
these items are reported in Table 1.1

2.2. Results

We tested the model as shown in Fig. 1 in two steps. First, we
regressed intention to reduce electricity consumption on antici-
pated positive feelings and perceived quantity of the saving to test
Hypothesis 1. This reveals the effect of anticipated positive feel-
ings on participants’ intention to reduce electricity consumption
while controlling for the effect of the perceived quantity of the sav-
ing on intention, and vice versa. In order to determine whether
the perceived quantity of the saving and the anticipated positive
feelings both predict unique variance in the data, we checked for
multicollinearity by calculating the variance inflation factor (VIF).
The common rule of thumb is that if the size of the VIF is smaller
than 10, multicollinearity is not a problem and the predictors each
predict unique variance [44].

We report the regression analyses for each of the units used
to communicate savings (kWh, CO2 and money) in separate para-
graphs. Second, to test hypothesis 2 and 3, a mediation analysis was
conducted. This allowed us to test the extent to which the effects of
anticipated positive feelings and the perceived quantity of a saving
on participants’ intention to reduce electricity exert their effects
via a relatively elaborated process – whether participants perceive
the saving as worth the effort. We  used a mediation macro from
Preacher and Hayes [43] to test the model at once. The results for
Study 1 are shown in Fig. 2 and are further elaborated on below.

2.2.1. Predicting intention to reduce electricity consumption
framed in terms of kilowatt hours

We  first examined the responses to electricity savings expressed
in terms of kilowatt hours. The perceived quantity of the saving
savings.
2 Multiple comparison analyses were done using a Bonferroni correction as part

of separate repeated measures ANOVA’s for perceived quantity, anticipated positive
feelings, perceived worthiness and intention, using the different units (kWh, CO2 and
money) as the within-subject factor.
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Fig. 2. Results Study 1; beta coefficients between brackets in

ore participants anticipated feeling good about the portrayed
48 kWh  saving, the more they intended to reduce their electric-

ty consumption to achieve the saving on an annual basis: � = 0.67,
(149) = 10.29, p < 0.001, 95% CI [0.49, 0.72], supporting Hypothe-
is 1. Perceived quantity of the saving did not significantly predict
articipants’ intention to reduce electricity consumption to save
48 kWh  annually (� = 0.05, t(149) = 0.72, p = 0.475, 95% CI [−0.08,
.17]). In sum, the anticipation of feeling good more strongly pre-
icted participants’ intention to reduce electricity consumption
ompared to the perceived quantity of the saving, as reflected by
he non-overlapping 95% confidence intervals of the two predictors.

Next, we tested whether the perceived worthiness of the saving
ediated the effect of anticipated positive feelings and the per-

eived quantity on participants’ intention. As expected, the effect
f anticipated positive feelings on intention was partially medi-
ted by how worth the effort people found this saving. The 95%
ias-corrected bootstrap confidence interval of the indirect effect
anged from 0.180 to 0.496. The direct effect was  significantly
educed when perceived worthiness was included in the model,
ut remained significant: � = 0.37, t(149) = 5.65, p < 0.001, 95% CI
0.25, 0.51]. For the respective mediation analyses, we  also calcu-
ated the percentage of the total effect that is mediated, as proposed
y Kenny (http://davidakenny.net/cm/mediate.htm#IE). Here, the
otal effect mediated is 55.6%.

The effect of the perceived quantity of the saving on participants’
ntention to reduce electricity consumption was  fully mediated
y how worth the effort they found this saving. The 95% bias-
orrected bootstrap confidence interval of the indirect effect ranged
rom 0.016 to 0.152. The effect of perceived quantity on par-
icipants’ intention to reduce electricity consumption remained
on-significant and was further reduced when perceived worthi-
ess was included in the model: � = −0.02, t(149) = −0.35, p = 0.729,
5% CI [−0.13, 0.09].

.2.2. Predicting electricity reduction framed in terms of CO2
missions

We  then examined participants’ responses to electricity savings
xpressed in terms of CO2 emissions. The perceived quantity of the
aving and anticipated positive feelings of CO2 emissions savings
ogether explained 52.9% of the variance (Adjusted R2) in inten-

ion to reduce electricity consumption, F(2, 149) = 85.71, p < 0.001.
s hypothesized, the more participants anticipated feeling good
bout saving 81 kg CO2, the more they intended to reduce their
lectricity consumption to achieve this saving on an annual basis:
e the coefficients when worthiness is included in the model.

� = 0.67, t(149) = 10.80, p < 0.001, 95% CI [0.53, 0.77]. In addition, the
higher this saving was  perceived to be, the higher the intention was
to reduce electricity use in order to achieve this saving: � = 0.13,
t(149) = 2.18, p = 0.031, 95% CI [0.01, 0.25], VIF = 1.215. Again, antic-
ipated positive feelings were more predictive of the intention to
reduce electricity consumption compared to the perceived quan-
tity of the saving, as reflected by the non-overlapping 95% CI’s of
the two predictors.

In line with Hypothesis 2, the effect of anticipated positive feel-
ings on intention was  partially mediated by how worth the effort
people found this saving. The 95% bias-corrected bootstrap confi-
dence interval of the indirect effect ranged from 0.093 to 0.383. The
direct effect was significantly reduced when perceived worthiness
was included in the model: � = 0.47, t(149) = 6.87, p < 0.001, 95% CI
[0.33, 0.59]. 39.7% of the total is effect is mediated.

The effect of the perceived quantity of the saving on participants’
intention to reduce electricity consumption was  fully mediated by
the perceived worthiness of the saving. The 95% bias-corrected
bootstrap confidence interval of the indirect effect ranged from
0.025 to 0.190. The effect of perceived quantity on participants’
intention to reduce electricity consumption was no longer statis-
tically significant when perceived worthiness was included in the
model: � = 0.06, t(149) = 0.99, p = 0.323, 95% CI [−0.06, 0.17].

2.2.3. Predicting electricity reduction framed in terms of
monetary savings

We  finally examined participants’ responses to electricity sav-
ings expressed in monetary units. The perceived quantity of
the saving and anticipated positive feelings of monetary sav-
ings together explained 38.5% of the variance (Adjusted R2) in
participants’ intention to reduce electricity consumption, F(2,
148) = 47.91, p < 0.001. As expected, the more participants antici-
pated feeling good about the possible monetary saving, the more
they intended to reduce their electricity consumption in order to
save 33 Euro annually:  ̌ = 0.53, t(148) = 7.10, p < 0.001, 95% CI [0.39,
0.69]. The higher the amount of this saving was perceived to be, the
stronger the intention was  to reduce electricity to save 33 Euro:
� = 0.17, t(148) = 2.25, p = 0.026, 95% CI [0.02, 0.31], VIF = 1.339.
Notably, even when it concerned monetary savings, anticipated

positive feelings were more predictive of the intention to reduce
electricity consumption compared to the perceived quantity of this
saving, as reflected by the non-overlapping 95% CI’s of the two
predictors.

http://davidakenny.net/cm/mediate.htm#IE
http://davidakenny.net/cm/mediate.htm#IE
http://davidakenny.net/cm/mediate.htm#IE
http://davidakenny.net/cm/mediate.htm#IE
http://davidakenny.net/cm/mediate.htm#IE
http://davidakenny.net/cm/mediate.htm#IE
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As expected, the effect of anticipated positive feelings on inten-
ion was partially mediated by how worth the effort people found
his saving. The 95% bias-corrected bootstrap confidence interval
f the indirect effect ranged from 0.080 to 0.389. The direct effect
emained significant, but was significantly reduced when perceived
orthiness was included in the model: � = 0.35, t(148) = 4.16,

 < 0.001, 95% CI [0.19, 0.53]. 54.2% of the total effect is mediated.
The effect of the perceived quantity of the saving on par-

icipants’ intention to reduce electricity consumption was fully
ediated by how worth the effort they found this saving. The 95%

ias-corrected bootstrap confidence interval of the indirect effect
anged from 0.049 to 0.275. The effect of perceived quantity on
articipants’ intention to reduce electricity consumption became
on-significant when perceived worthiness was  included in the
odel: � = 0.06, t(148) = 0.79, p = 0.433, 95% CI [−0.09, 0.21].

.3. Discussion

In Study 1 we tested to what extent the likelihood of peo-
le acting environmentally-friendly is based on the mechanism of
valuation by feeling”, while controlling for the effect of the mecha-
ism of “valuation by calculation”, using the reduction of electricity
onsumption as an indicator for pro-environmental behavior. As
ypothesized, we found that the more people anticipated feeling
ood about reducing their electricity consumption, the stronger
heir intention was to reduce their electricity consumption. Impor-
antly, these anticipated positive feelings more strongly predicted
eople’s intention to act environmentally-friendly than the per-
eived quantity of the benefits of acting environmentally-friendly,
ndicating that people’s intention to act environmentally-friendly is
rimarily based on “valuation by feeling” and less on “valuation by
alculation”. Interestingly, this was the case irrespective of which
ype of savings (in terms of either kWh, CO2 or Euros) was com-

unicated. As hypothesized, we found that how worth the effort
eople found the benefits as a result of acting environmentally-
riendly partially mediated the effect of anticipated positive
eelings on people’s intention to act environmentally-friendly. Yet,
here remained a direct effect of anticipated positive feelings on
eople’s intention to act environmentally-friendly, indicating that
here are other, perhaps less elaborate, processes underlying the
ffect of anticipated positive feelings on people’s intention to act
nvironmentally-friendly. Finally, the effect of the perceived quan-
ity of the benefits of acting environmentally-friendly on people’s
ntention to act environmentally-friendly was fully mediated by
ow worth the effort people found these benefits to be, indicating
hat this effect is based on an elaborated process.

In Study 1, we used a student sample. Reducing electricity con-
umption might be a pro-environmental action that students are
ess involved in compared to other people, as for example they

ay  still live with their parents or live in large student flats where

lectricity consumption is not measured on an individual basis. We
herefore wanted to see if we could replicate the findings of Study 1,
y using a non-student sample in Study 2 for whom electricity sav-

ngs would be more relevant. Additionally, we wanted to see if our

able 2
eans of perceived quantity, anticipated positive feelings, perceived worthiness

nd intention for different types of savings (SD’s are reported between parentheses;
se of different superscripts a, b or c within a row signify significant differences
etween the respective means at p < 0.05, while equal superscripts within a row

mply no significant differences between the means at p < 0.05).

kWh  CO2 Money

Perceived quantity 3.81 (1.25)a 3.45 (1.18)b 3.64 (1.45)a/b

Anticipated positive feelings 4.34 (1.36)b 3.99 (1.50)c 4.76 (1.39)a

Perceived worthiness 4.07 (1.34)b 3.81 (1.22)c 4.41 (1.53)a

Intention 4.07 (1.43)b 3.79 (1.49)c 4.52 (1.44)a
ocial Science 22 (2016) 52–62 57

findings could be replicated by testing the model as shown in Fig. 1
in a different country, to get more insights into the generalizability
of our findings.

3. Study 2

3.1. Method

3.1.1. Participants
A total of 132 people participated in the study via Amazon

Mechanical Turk (all United States citizens), of which 85 were
males. The average age was 30.6 (SD = 9.65; range 19–66).

3.1.2. Procedure, measures and design
The study was identical to Study 1, the only difference being

the numbers that were used in the scenarios. The actual average
electricity consumption is higher in the United States compared to
The Netherlands where Study 1 was  conducted, and electricity is
cheaper in the United States. Therefore, we adapted the numbers
that we used in Study 1 so that they better reflect the situation in the
US. More specifically, in Study 2 we indicated that yearly electricity
consumption either amounted to 5.580 kWh, 3.070 kg CO2 or 720
Dollars, and savings as a result of a 8.3% electricity reduction were
respectively 491 kWh, 270 kg CO2 or 63 Dollars. The mean scores
for the variables included in the study are reported in Table 2.3

3.2. Results

3.2.1. Predictors of reducing electricity consumption
The same analyses as in Study 1 were conducted, separately for

each type of unit, to determine the extent to which the anticipation
of feeling good and the perceived quantity of a saving would predict
participants’ intention to reduce electricity consumption. We  also
again tested whether the effect of perceived quantity of the saving
and of anticipated positive feelings on participants’ intention to
reduce electricity consumption is mediated by the extent to which
participants perceive the saving as a result of electricity reduction
as worth the effort, in the same way  as in Study 1.

The findings of Study 2 are shown in Fig. 3 and are further elab-
orated on below.

3.2.2. Predicting intention to reduce electricity consumption
framed in terms of kilowatt hours

We  first examined participants’ responses to electricity sav-
ings framed in terms of kilowatt hours. The perceived quantity
of the saving and anticipated positive feelings of kilowatt hour
savings together explained 72.7% of the variance (Adjusted R2)
in intention to reduce electricity consumption, F(2, 129) = 175.07,
p < 0.001. The more participants anticipated feeling good about the
saving, the more they intended to reduce their electricity con-
sumption in order to save 491 kWh  on an annual basis: � = 0.79,
t(129) = 13.66, p < 0.001, 95% CI [0.72, 0.85], supporting Hypothe-
sis 1. Perceived quantity of the saving did not significantly predict
participants’ intention to reduce electricity consumption to save
491 kWh  annually: � = 0.09, t(129) = 1.58, p = 0.117, 95% CI [−0.03,
0.24], VIF = 1.621. In sum, the anticipation of feeling good more
strongly predicted participants’ intention to reduce electricity con-

sumption compared to the perceived quantity of the saving, as
reflected by the non-overlapping 95% confidence intervals of the
two predictors.

3 Although not a main goal of the study, it is interesting to note that the average
means for intention to reduce electricity consumption as well as for the level of
anticipated positive feelings and perceived worthiness are highest when monetary
savings as a result of electricity reduction were communicated.
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consumption compared to the perceived quantity of the saving, as
reflected by the non-overlapping 95% confidence intervals of the
two predictors.

4 For Study 1 and 2 we calculated confidence intervals around the R2 values of
the  separate regression analyses for each of the units used to communicate sav-
ings (kWh, CO2 and money) to explore whether the explained variance of the tested
model varies depending on the type of unit. A MS-DOS program from Steiger and
Fouladi [31] was used to calculate these confidence intervals. The R2’s can be con-
sidered as sufficiently different when the confidence intervals around the R2 values
overlap no more than half of the distance of one side on a confidence interval (see
[22]). For Study 1 the confidence intervals are: kWh  – (0.34; 0.57), CO2 – (0.40,
Fig. 3. Results Study 2; beta coefficients between brackets in

Next, we tested whether the perceived worthiness of the saving
ediated the effect of anticipated positive feelings and the per-

eived quantity on participants’ intention. As expected, the effect
f anticipated positive feelings on intention was partially medi-
ted by how worth the effort people found this saving. The 95%
ias-corrected bootstrap confidence interval of the indirect effect
anged from 0.078 to 0.370. The direct effect was significantly
educed when perceived worthiness was included in the model,
ut remained significant: � = 0.65, t(129) = 9.82, p < 0.001, 95% CI
0.55, 0.82]. 32.7% of the total effect is mediated.

The effect of the perceived quantity of the saving on participants’
ntention to reduce electricity consumption was  fully mediated
y how worth the effort they found the saving. The 95% bias-
orrected bootstrap confidence interval of the indirect effect ranged
rom 0.071 to 0.311. The effect of perceived quantity on par-
icipants’ intention to reduce electricity consumption remained
on-significant, but was significantly reduced when perceived
orthiness was included in the model: � = −0.02, t(129) = −0.38,

 = 0.702, 95% CI [−0.17, 0.11].

.2.3. Predicting intention to reduce electricity consumption
ramed in terms of CO2 emissions

We then examined participants’ responses to electricity savings
ramed in terms of CO2 emissions. The perceived quantity of the
aving and anticipated positive feelings of CO2 emissions savings
ogether explained 76.2% of the variance (Adjusted R2) in inten-
ion, F(2,129) = 210.32, p < 0.001. As expected, the more participants
nticipated feeling good about the portrayed 270 kg CO2 saving,
he more they intended to reduce their electricity consumption:

 = 0.80, t(129) = 16.05, p < 0.001, 95% CI [0.69, 0.89]. The higher
his saving was perceived to be, the stronger the intention was to
educe electricity in order to save 270 kg CO2: � = 0.13, t(129) = 2.63,

 = 0.010, 95% CI [0.04, 0.29], VIF = 1.365. Anticipations of positive
eelings more strongly predicted the intention to reduce electricity
onsumption compared to the perceived quantity of the saving, as
eflected by the non-overlapping 95% confidence intervals of the
wo predictors.

As expected, the effect of anticipated positive feelings on inten-
ion was partially mediated by how worth the effort people found
his saving. The 95% bias-corrected bootstrap confidence interval

f the indirect effect ranged from 0.183 to 0.632. The direct effect
as significantly reduced when perceived worthiness was included

n the model, but remained significant: � = 0.55, t(129) = 8.91,
 < 0.001, 95% CI [0.42, 0.66]. 39.8% of the total effect is mediated.
e the coefficients when worthiness is included in the model.

The effect of the perceived quantity of the saving on participants’
intention to reduce electricity consumption was  fully mediated
by how worth the effort they found the saving. The 95% bias-
corrected bootstrap confidence interval of the indirect effect ranged
from 0.025 to 0.230. The effect of perceived quantity on partici-
pants’ intention to reduce electricity consumption was  significantly
reduced and became non-significant when perceived worthiness
was included in the model: � = 0.06, t(129) = 1.38, p = 0.171, 95% CI
[−0.04, 0.19].

3.2.4. Predicting intention to reduce electricity consumption
framed in terms of monetary savings

Finally, we  examined participants’ responses to electricity
savings framed in terms of money. The perceived quantity of
the saving and anticipated positive feelings of monetary savings
explained 66.4% of the variance4 (Adjusted R2) in intention to
reduce electricity consumption, F(2, 129) = 130.71, p < 0.001. The
more participants anticipated feeling good about saving 63 Dol-
lars by reducing electricity consumption, the more they intended
to reduce their electricity consumption in order to realize this sav-
ing: � = 0.76, t(129) = 12.40, p < 0.001, 95% CI [0.66, 0.91], supporting
our first hypothesis. The perceived quantity of saving 63 Dollars by
reducing electricity did not significantly affect participants’ inten-
tion to reduce electricity in order to save 63 Dollars: � = 0.10,
t(129) = 1.62, p = 0.108, 95% CI [0.20, 0.44], VIF = 1.461. Again, even
when monetary savings are emphasized, anticipations of positive
feelings more strongly predicted the intention to reduce electricity
0.62), money – (0.25, 0.49), and for Study 2 they are: kWh  – (0.63, 0.79), CO2 –
(0.67, 0.82), money – (0.55, 0.74). Thus for both studies, the explained variance of
the  tested model is significantly higher when CO2 is used as a unit to communicate
savings as opposed to using a monetary unit; there are no significant differences
when comparing the other units to each other.
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environmentally-friendly manner, and that feelings not only indi-
rectly affect people’s intention via the extent to which people find
the benefits of pro-environmental actions to be worth the effort.
D. Taufik et al. / Energy Resear

As expected, the effect of anticipated positive feelings on inten-
ion was partially mediated by how worth the effort people found
his saving. The 95% bias-corrected bootstrap confidence interval
f the indirect effect ranged from 0.226 to 0.747. The direct effect
emained significant, but was significantly reduced when perceived
orthiness was included in the model: � = 0.44, t(129) = 5.72,

 < 0.001, 95% CI [0.30, 0.61]. 61.8% of the total effect is mediated.
The effect of the perceived quantity of the saving on participants’

ntention to reduce electricity consumption was fully mediated
y how worth the effort they found the saving. The 95% bias-
orrected bootstrap confidence interval of the indirect effect ranged
rom 0.074 to 0.440. The effect of perceived quantity on partici-
ants’ intention to reduce electricity consumption was reduced and
emained non-significant when perceived worthiness was included
n the model: � = −0.05, t(129) = −0.86, p = 0.391, 95% CI [−0.17,
.07].

.3. Discussion

Study 2 provided further evidence that people’s intention to act
nvironmentally-friendly, in this case by reducing their electric-
ty consumption, can be based on the mechanism of “valuation
y feeling”. As in Study 1, anticipated positive feelings were
ore predictive of people’s intention to act environmentally-

riendly than the perceived quantity of the benefits of acting
nvironmentally-friendly. This indicates that people’s intention to
ct environmentally-friendly is mainly based on the mechanism
f “valuation by feeling” and to a lesser extent on “valuation by
alculation”. Again, this was the case irrespective of the type of
enefits of pro-environmental actions that were communicated,
hat is, savings in terms of either kWh, CO2 or Dollars. As expected,
he perceived worthiness of the savings as a result of a reduction in
lectricity consumption partially mediated the effect of anticipated
ositive feelings on people’s intention to reduce their electricity
onsumption. Finally, how worth the effort people found the bene-
ts of acting environmentally-friendly fully mediated the effect of
he perceived quantity of the benefits on people’s intention to act
nvironmentally-friendly.

. General discussion

It is critical to understand what drives people to act
nvironmentally-friendly, so that more knowledge is gained on
ow to effectively design environmental campaigns that aim to
ncourage pro-environmental behavior. The aim of our paper was
wo-fold. First, we aimed to determine whether the mechanism
f “valuation by feeling” affects the likelihood that people will act
nvironmentally-friendly, in addition to the mechanism of “valua-
ion by calculation”. This way, we could also explore how strongly
eople’s intention to act environmentally-friendly is driven by
valuation by feeling” compared to “valuation by calculation” to
et an indication of which valuation mechanism mainly drives
eople’s intention to act environmentally-friendly. Second, we
imed to gain more insights into the way in which “valuation by
eeling” and “valuation by calculation” affect the likelihood that
eople will act environmentally-friendly by looking at the extent
o which the valuation mechanisms affect people’s intention to
ct environmentally-friendly through an elaborated process. To
chieve this second aim, we looked at the extent to which the
wo valuation mechanisms make acting environmentally-friendly

erceived to be more worth the effort, subsequently affecting
eople’s intention to act environmentally-friendly, and to what
xtent the mechanisms directly affect people’s intention to act
nvironmentally-friendly.
ocial Science 22 (2016) 52–62 59

Different samples across two  countries and different types of
benefits of pro-environmental actions were used in our studies,
to get an indication of the generalizability of our findings. We
used electricity reduction as an indicator of pro-environmental
behavior, which is often seen as a hassle and is not inherently plea-
surable to perform. Using electricity reduction as an indicator of
pro-environmental behavior can provide insights whether “valua-
tion by feeling” occurs because people are intrinsically motivated
to do the right thing by acting environmentally-friendly and not
merely because the behavior is perceived as inherently pleasurable.
We communicated benefits of reducing electricity consumption
that are either tangible, personal benefits (monetary savings) or
that are intangible (savings in kWh  or CO2-emissions).

Across two studies we found that the more people antic-
ipated feeling good when acting environmentally-friendly (i.e.,
reducing electricity consumption), the stronger their intention
to act environmentally-friendly was. This suggests that peo-
ple’s intention to act environmentally-friendly is at least partly
based on “valuation by feeling”. Importantly, these anticipated
positive feelings were more predictive of people’s intention to
act environmentally-friendly than the perceived quantity of the
benefits of acting environmentally-friendly, indicating that “val-
uation by feeling” more strongly drives people’s intention to act
environmentally-friendly than “valuation by calculation”. To our
knowledge, these findings are the first to show that, also when
it pertains to environmental decision-making, anticipated feelings
may  be more important than people’s calculations.

Interestingly, we found this pattern of results across all indi-
cators, both when we  used intangible (kilowatt hours, CO2) and
tangible units (money) to communicate the savings. This suggests
that the moral component of acting environmentally-friendly can
make people to expect to feel good about themselves when acting
environmentally-friendly and even be more motivating for people
than how many personal benefits they expect to gain from this
behavior. These findings are in line with research indicating that
overall people’s decision-making is often based on feelings [41]
and with research showing that moral decisions are often made
based on feelings rather than on more reasoned considerations [16].
Our studies provided some initial insights that pro-environmental
actions can be driven by positive feelings, because of the moral con-
notation of pro-environmental behavior. Future research could test
this reasoning explicitly, in order to more conclusively determine
that people indeed expect to feel good about themselves because
they are intrinsically motivated to do the right thing by acting in a
pro-environmental manner, next to these decisions being either in
people’s self-interest or being inherently pleasurable to do.

In addition, we found that the perceived worthiness of
the benefits of pro-environmental actions fully mediated the
effect of the perceived quantity of the benefits of acting
environmentally-friendly.5 Yet, the perceived worthiness of the
benefits of pro-environmental actions only partially mediated
the effect of anticipated positive feelings on people’s intention
to act environmentally-friendly. Specifically, even when taking
into account the perceived worthiness of the benefits of pro-
environmental actions, there remained a large direct effect of
anticipated positive feelings on people’s intention. This sug-
gests that there are multiple processes underlying the effect of
anticipated positive feelings on people’s intention to act in an
5 We should note that in some cases we technically found indirect-only medi-
ation effects [42] as the direct effect of perceived quantity on intention to act
environmentally-friendly was not always statistically significant.
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his further strengthens the importance of the role of anticipated
ositive feelings as they might affect people’s pro-environmental
ctions in many situations, thereby affecting pro-environmental
ctions both via an elaborated process, but also without much elab-
ration.

. Limitations and future research

There are some limitations of the studies that we  conducted that
an be addressed in future research. First, we measured all vari-
bles in the study with a single item, which can potentially reduce
eliability of the measured constructs and introduce some statisti-
al noise. Future research could use multi-item measures to more
ully grasp the constructs that we used in our study and/or include
ifferent conceptualizations of the constructs. Yet, we should note
hat in many cases single-item and multi-item measures perform
qually well regarding the measuring of constructs (e.g. [6]). More
mportantly, we replicated the findings across different indicators
o communicate savings as well as across two studies compris-
ng different samples, making it less likely that statistical noise
eriously affected the findings. Additionally, we measured the vari-
bles in the studies by having participants responding to several
tatements; future research could apply different measurements
n order to further explore the validity of the findings.

Second, we focused on the benefits of acting environmentally-
riendly, in particular energy conservation actions. We  did not
ontrol for the (behavioral) costs of pro-environmental actions
hich might also have an impact on how worth the effort peo-
le find it to act environmentally-friendly; for instance, people
ould have had different specific actions in mind in order to con-
erve energy. People may  make a trade-off between the perceived
rospected benefits and costs of acting environmentally-friendly
o determine how worth the effort the behavior overall is, but costs
ere not measured or manipulated in our studies. Future research

an for instance examine whether feelings are more impactful
hen making decisions pertaining to less costly actions, such as

ecycling paper, and are less predictive of high cost actions, such
s reducing one’s car use. Costly actions are more likely to be high-
nvolvement decisions, making it more likely that people will base
heir decision on cognitions and calculations. Therefore, feelings

ight be more important in explaining people’s environmental
ecision-making regarding low-involvement actions that are asso-
iated with lower costs.

Third, we only focused on people’s intention to act
nvironmentally-friendly, an operationalization which may
ot fully acknowledge the costs, for example in terms of effort,
f actual pro-environmental behavior. Additionally, there may  be

 gap between explaining intentions and explaining behavior, as
esearch suggests that medium-to-large sized changes in people’s
ntention translate only into small-to-medium sized changes in
ctual behavior [27,40], for instance because performing the actual
ehavior change requires more effort than simply stating one’s

ntention to change behavior. Future research could therefore
nclude actual pro-environmental actions as a dependent variable
o further test our reasoning and determine to what extent our
ndings are generalizable to actual pro-environmental actions.
uture research could also experimentally vary (behavioral)
osts of such actions in terms of for example effort. Nonetheless,
ntention-based research is valuable when providing important
nsights into psychological processes, which our paper aims to do
n the context of explaining pro-environmental behavior.
Fourth, future research can focus on the conditions under which
nticipated feelings affect people’s environmental actions. For
xample, the effect of anticipated feelings on behavior may  differ
epending on the level of elaboration. According to the Elaboration
ocial Science 22 (2016) 52–62

Likelihood Model, the level of people’s elaboration in decision-
making depends on their motivation and ability to elaborate [9].
People’s motivation to engage in elaboration can for instance
depend on their level of involvement in environmental issues,
where more highly involved people are in general more likely
to engage in more elaboration in their decision-making. When
people are more motivated to elaborate in their decision-making,
then the perceived quantity of the benefits of pro-environmental
actions might be more predictive of people’s intention to act
environmentally-friendly (relative to the effect of anticipated pos-
itive feelings), as the effect of “valuation of calculation” on people’s
decision-making appears to take place via an elaborated pro-
cess. Additionally, when people are more motivated to engage in
elaboration, the effect of anticipated positive feelings on people’s
intention to act environmentally-friendly might be more likely to
occur via an elaborated process, via a determination of how worth
the effort the benefits of pro-environmental actions are. People’s
level of ability to engage in elaboration can for instance depend on
the time constraints and/or the cognitive load they encounter in
a decision situation. Here, more time constraints and/or a higher
cognitive load might make it more likely that decisions are based
on feelings, because people do not have the opportunity to engage
in much elaboration.

Fifth, we  only focused on anticipated positive feelings of acting
environmentally-friendly, and did not look at the extent to which
anticipated negative feelings of acting in an environmentally-
harmful way  can affect people’s environmental decision-making.
People might anticipate feeling bad about themselves in case they
act environmentally-unfriendly – for instance when they consider
throwing empty batteries in the regular waste bin. They might
want to avoid such negative feelings, which can be an also be,
or even be a stronger motivator for people to do something good
for the environment than anticipated positive feelings when acting
environmentally-friendly, given that anticipated losses can poten-
tially affect decision-making more than gains [36]. If anything, our
results are a rather conservative test of the relative importance of
feelings, given that we  only examined the impact of positive (not
negative) feelings; future research could explore whether either
anticipated positive or negative feelings are more influential in
affecting people’s environmental decision-making.

A final limitation to point out is that the samples that we  used
both were non-representative for the respective countries, as we
used a Dutch student sample for Study 1 and a sample of United
States citizens via Mechanical Turk for Study 2. Yet, we  found simi-
lar results when we  controlled for gender and age. Future research
is needed to test whether results can be replicated when represen-
tative samples are used.

While our main focus in this paper was on the effect of dif-
ferent valuation mechanisms driving people’s intention to act
environmentally-friendly, an interesting difference emerged in the
strength of these intentions across different units communicat-
ing different types of benefits of pro-environmental actions. In
Study 1, intention to act environmentally-friendly was strongest
when CO2 savings were communicated, while in Study 2 inten-
tion was strongest when monetary savings were communicated.
Previous studies have found that environmental appeals can be
more motivating than monetary appeals to promote certain pro-
environmental actions [4,7,26]. A possible explanation for the
different effects of different units in our studies might lie in the
samples that we used. In Study 2, we  used MTurk, an online
participant pool where people get financially compensated for
participating in a study. Therefore, monetary savings might be

relatively important for this sample. Alternatively, there might
have been a difference in the strength of environmental values
between the samples that we  used for both studies: psychology stu-
dents in Study 1 may  more strongly endorse environmental values
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han the MTurk participants in Study 2. Consequently, psychol-
gy students might value environmental benefits such as savings
n CO2 emissions more highly, while MTurk participants might
alue monetary savings more highly. Future research can explore
n what situations communicating CO2 savings leads to stronger
ntentions to act environmentally-friendly, and in what situations
ommunicating monetary savings leads to stronger intentions to
ct environmentally-friendly. Even though there were differences
etween the two studies regarding which type of savings elicited
he strongest intentions to act environmentally-friendly, these dif-
erences did not appear to affect the strength of the effect of both
he perceived quantity of the benefits of pro-environmental actions
nd of anticipated positive feelings on people’s intention to act
nvironmentally-friendly, as the strength of these relations were
imilar in both studies. Thus, while there might be differences in
hich saving frames in itself are more motivating for people to act

nvironmentally-friendly, such differences do not appear to affect
he extent to which people’s intention to act environmentally-
riendly is driven by either “valuation by feeling” or “valuation by
alculation”.

As was already noted in the introduction, it is conceivable that
he two mechanisms can to some extent affect each other. For
nstance, the more CO2-emissions or money a person could save
y reducing one’s electricity consumption, the better this person
ight feel about this reduction. Or vice versa, a person who antic-

pates to feel very good about reducing electricity consumption,
ight be more likely to perceive any saving as larger. In this paper,
e are particularly interested in which of the two  valuation mech-

nisms is most predictive of intention to act pro-environmentally.
herefore, we focused on the unique effects of the valuation mech-
nisms on the intention to reduce electricity consumption; we
hecked for multicollinearity and also attempted to control for
uch possible interdependent relations between the two valua-
ion mechanisms in the current study design. Future studies could
nrich our findings by explicitly taking into account the extent to
hich the two mechanisms affect each other by using an experi-
ental design. For instance, an experimental design could be used

n which the quantity of the benefits of electricity reduction is
anipulated (for instance, 27 Euro versus 93 Euro). Additionally,

ne experimental condition could use visual images of the posi-
ive consequences of acting in a pro-environmental manner in the
near) future, which can lead to stronger anticipated positive feel-
ngs (e.g. [17]), while another experimental condition only uses text
ommunicating the benefits of the pro-environmental action.

. Practical implications

Currently, many environmental campaigns are designed under
he assumption that people are guided by “valuation by calculation”
hen deciding whether to act environmentally-friendly, assuming

hat if certain benefits, such as savings, are large enough, people will
e motivated to act more environmentally-friendly. For instance,
ampaigns indicate that people can save more money if they adopt
nvironmentally-friendly actions. However, our findings suggest
hat it is important to also consider that anticipated positive feel-
ngs can affect people’s intention to act environmentally-friendly

hen designing such campaigns. Specifically, given that the use of
ivid images can strengthen people’s feelings (e.g. [17]), campaigns
ould visually highlight the positive (affective) consequences of
eople’s environmentally-friendly actions, for example by high-
ighting flourishing nature, animal species that can continue to live
appily in their natural environment, or clean forests or beaches.
e reasoned that “valuation by feeling” affects people’s envi-

onmental decision-making, because people can be intrinsically
ocial Science 22 (2016) 52–62 61

motivated to do the right thing by acting environmentally-friendly.
Promoting pro-environmental behavior in such a way that it is
based on intrinsic motivations is important, not only because
of its potential to make people feel good about acting pro-
environmentally [34,37], but also because this can be a more stable,
long-term motivator of behavior change compared to extrinsic
motivations [10,38]. Additionally, from a policy-perspective strate-
gies targeting intrinsic motivation typically are more cost-effective
to promote pro-environmental than strategies appealing to extrin-
sic motivations such as financial incentives [8,38]. Consequently,
it is important that when attempting to make people to expect to
feel good about themselves when acting environmentally-friendly
in the (near) future, this is a result of these people believing that
they do the right thing by acting environmentally-friendly rather
than the behavior is pleasurable. Thus the connection between peo-
ple’s contributions to a better, cleaner environment and the use of
visual images that show this better, cleaner environment should be
made clear in the environmental campaign.

The importance of “valuation by feeling” affecting people’s
intention to act environmentally-friendly suggests that even when
the benefits of acting environmentally-friendly are relatively low,
people might still act environmentally-friendly if they anticipate
to feel good about themselves when doing so. This is an impor-
tant finding given that pro-environmental actions generally lead
to small or even no savings [8]. Our results suggest that little or
no savings do not need to be a barrier to environmentally-friendly
actions as long as people anticipate to feel good when acting in such
a manner.

In many situations where people have to decide whether to act
environmentally-friendly or not, engaging in extensive elaboration
might not be possible due to constraints in terms of for example
time or a high cognitive load when for instance there are a lot of
options to choose from. To illustrate, when people go to the super-
market, they often are in a hurry, while there are also a lot of choice
options per product category resulting in a potential high cognitive
load (for instance, think about the large assortment of eggs with
different options in terms of quality, environmental friendliness,
free-range or not). In the current age, and maybe even more so in
the future, these kinds of situations are more often the norm than
the exception. As a result, feelings can become even more important
for pro-environmental choices when people need to more often
make decisions with little elaboration. Particularly if the goal is
to have people choose the most environmentally-friendly option
in a decision situation that is constrained in terms of time and/or
cognitive load, it would be beneficial to facilitate decision-making
based on feelings. Let’s say that pastured eggs (eggs that come from
chickens raised outdoors who hunt-and-peck for their food) are
the most environmentally-friendly option. Stimulating people to
choose pastured eggs can for example be facilitated by hanging
a poster at the eggs shelf that not only shows the environmental-
friendliness of pastured eggs, but also symbolizes how good people
can feel about themselves when choosing this environmentally-
friendly option, by for example showing these chickens walking
outdoors in their natural environment and hunting for their own
food (as opposed to chickens being held in a cage). Such a visual
image could also be used on the packaging itself.

To conclude, the mechanism of “valuation by feeling” affects
people’s intention to act environmentally-friendly, even more so
than “valuation by calculation”. People do not appear to be as cal-
culating as is often assumed when it comes to explaining how likely
it is that they will act in a pro-environmental manner. This implies
that getting people to act environmentally-friendly appears to be

more a matter of feelings, and less a matter of calculation.
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