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Abstract

Research has shown that design can drive socially 
desirable behavioural change, but little is known about 
why and when this is most likely the case. We aimed to 
study whether packaging design can influence recycling 

and if so, why and under which conditions packa-
ging design does so. We proposed that theory-based 
packaging designs can stimulate recycling behaviour. 

Specifically, we tested whether packaging designs 
that aimed at making people focus on the environment 

would promote recycling, and whether the effects of 
packaging design depended on the extent to which 

people value the environment. Two online studies and 
one field experiment revealed that an environmental 
design can stimulate recycling, particularly when the 

packaging design is new. This effect was more pronoun-
ced among individuals with moderately strong to strong 

biospheric values. We discuss the implications of our 
findings.
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Introduction 

Once a product is consumed, the consumer 
has to decide what to do with the package. 
Reuse or dispose of? Litter or recycle? In or-
der to reduce the ultimate environmental im-
pact of packages, it is important to encourage 
consumers’ recycling of packaging materials 
(Kirchherr, Reike, & Hekkert, 2017; Wikström, 
Williams, Verghese, & Clune, 2014). We define 
recycling as individuals’ waste separation in-
tentions and behaviour to allow materials to 
be re-used. Recycling is critical to achieve a 
circular economy which aims to minimize waste 
and retain resources as much as possible (Cors-
ten, Worrell, Rouw, & Van Duin, 2013; European 
Union, 2014), thereby reducing waste problems 
and the emerging scarcity of resources (Euro-
pean Environment Agency, 2015). To encoura-
ge recycling, it is important to understand which 
factors promote recycling.

We propose that the design of a package can 
affect recycling. Research on design for beha-
viour change has shown that design can drive 
socially desirable behaviour change (Tromp, 
Hekkert, Verbeek, 2011; Tromp & Hekkert, 
2016; Niedderer et al., 2014). However, little is 
known about why and under which conditions 
such effects are most likely. Moreover, to our 
knowledge, research on the effect of packa-
ging design on behaviour has focused, thus far, 
on purchase behaviour (Magnier & Schoorm-
ans, 2017; Magnier, Schoormans, & Mugge, 
2016, Pancer, McShane, & Noseworthy, 2015; 
Steenis, Van Herpen, Van der Lans, Ligthart, 
& Van Trijp, 2017). These studies showed that 

consumers were more likely to purchase 
products with sustainable packaging than 
unsustainable packaging. In this paper, we aim 
to examine whether packaging design can also 
influence recycling. Moreover, extending previ-
ous studies, we aim to understand why and un-
der which conditions packaging design is most 
likely to promote recycling. In collaboration 
with designers, we developed theory-based 
packaging designs, and systematically evalua-
ted the impact of these packages on recycling. 

On the basis of the Integrated Framework for 
Encouraging Pro-Environmental Behaviour (IFEP 
model; Steg, Bolderdijk, Keizer, & Perlaviciute, 
2014; Steg, Lindenberg, & Keizer, 2016), we 
propose that individuals who are focused on 
the environmental consequences of their be-
haviours and on benefiting the environment in 
a given situation (we refer to this as ‘focus on 
the environment’) are more likely to engage 
in a variety of pro-environmental behaviours, 
including recycling (Steg, 2016; Ruepert, Steg, 
& Keizer, 2017). The IFEP model proposes that 
the extent to which individuals focus on the en-
vironment depends on contextual factors and 
biospheric values (Steg, 2016). We propose 
that a packaging design is an important cont-
extual factor that can affect people’s focus on 
the environment, thereby influencing recycling 
(Hypothesis 1). Biospheric values reflect the 
extent to which people care about the environ-
ment, and steer individuals’ attention towards 
value-related consequences of their behavi-
our, thereby affecting the extent to which peo-
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ple are focused on the consequences of their 
behaviour for the environment (Perlaviciute & 
Steg, 2015; Steg, Perlaviciute, Van der Werff, 
& Lurvink, 2014; Verplanken & Holland, 2002). 
The stronger individuals’ biospheric values, the 
more likely they are to focus on the environ-
mental consequences of their actions, and to 
act pro-environmentally, including recycling 
(Hypothesis 2; Feather, 1995; see Steg & De 
Groot, 2012 for a review). 

Biospheric values may also influence the 
strength of the relationship between a packa-
ging design and recycling. In particular, we 
propose that the effect of packaging design 
on recycling will be more pronounced among 
individuals with moderately strong biospheric 
values. Individuals with strong biospheric values 
may generally be more focused on the environ-
ment and thus recycle anyway. Individuals with 
weak biospheric values may generally not be 
focused on the environmental consequences of 
their behaviour, and not recycle in general. Yet, 
individuals with moderately strong biospheric 
values may be more responsive to a packa-
ging design that makes them focus on the en-
vironment, as they care about the environment, 
but may not always focus on the environmental 
consequences of their behaviour. Hence, we 
expect an interaction between packaging 
design and biospheric values. This interaction 
effect should be curvilinear. Specifically, we 
propose that the effect of packaging design 
on recycling will be more pronounced among 
individuals with moderately strong biospheric 
values (Hypothesis 3; cf. Ruepert, Steg, & Kei-
zer, 2017; Guagnano, Stern, & Dietz, 1995). 

We tested our reasoning in three studies. We 

conducted two online studies among a student 
and a representative sample of the Dutch po-
pulation to test the main and interaction effects 
of packaging design and biospheric values on 
likelihood of recycling. Moreover, we conduc-
ted a field experiment in which we tested the 
effects of packaging design and biospheric 
values on actual recycling behaviour. 

To develop the packaging, we worked closely 
together with designers. We explained our the-
oretical reasoning introduced above to these 
designers, in particular, that we expected that 
a design can affect recycling by making peo-
ple focus on the environment. The designers 
translated our theoretical input into packaging 
designs that are aimed at making individuals 
focus on the environment; we will refer to these 
as environmental designs. 

For Study 1, four industrial engineering students 
developed each an environmental design that 
aimed to make people focus on the environ-
ment. In particular, they redesigned a biscuit 
package that was available at Dutch super-
markets at the time of the study (see Figure 1). 
The first environmental design was only slightly 
different from the original design: the red bar 
on the front side was stretched to the right side 
and ‘Recycle Me’ was put in white ink on it. In 
the environmental design 2, the white backg-
round was changed into an unbleached carton 
background. The environmental design 3 inclu-
ded two main changes: the upper right corner 
showed a little sheet with the slogan ‘recycling 
makes the world a bit more beautiful’ and a 
green leaf. On the left side, another sheet in 
green was added to the package with infor-
mation on how to recycle. The environmental 
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Figure 1.  Original biscuit package (control condition, left) and the four redesigned environmental packages (from  
 left to right: environmental design 1, environmental design 2, environmental design 3, and environmental  
 design 4) that were used in Study 1 and 2a. 

design 4 included an unbleached carton co-
lour and green as the prominent font colour. 
At the bottom of the box, a green piece was 

placed depicting the sentence “This packa-
ge is fully recyclable”. All verbal elements on 
the packaging designs were in Dutch.
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To examine the effect of these environmental de-
signs on recycling, 103 Dutch students (Mage 
= 20.54, SDage  = 3.33; 71.6% women) were 
randomly assigned to one of the four experi-
mental conditions with the environmental de-
signs or the control condition with the original 
package. Participants saw one of the designs 
on a computer screen, and were asked to ima-
gine that they bought the product, finished it up 
at home and were to throw the package away. 
They were asked to indicate how likely it would 
be that they recycle the package with three 
items (scores ranged from 1 = very unlikely – 7 
= very likely, α = .96; M = 5.47; SD = 1.73). We 
then measured participants’ biospheric values 
(Steg et al., 2014; scores could vary from -1 = 
opposed to the principles that guide you to 7 
= extremely important; α= .87; M = 4.40; SD = 
1.61).  
 
To test the effect of the packaging design and 
biospheric values on likelihood of recycling, we 
conducted a two-step regression analysis. We 
computed dummy variables comparing all en-
vironmental designs to the control condition as 
the reference group. In Step 1, we examined 
the main effects of packaging design and bi-
ospheric values on recycling likelihood. The mo-
del explained 22% of the variance in recycling 
likelihood (F = (5, 96) = 5.55, p < .001). As pre-
dicted, stronger biospheric values increased 
the likelihood that the packaging was recycled 
(β= .46, t(96) = 5.00, 95% CI [.30, .68], p < .001). 
Yet, in contrast to our expectations, participants 
were not more likely to recycle any of the en-
vironmental design packages than the original 
package (original design: M = 5.42; SD = 2.00; 
environmental design 1: M = 5.08; SD = 2.00; 
β = -.02, t(96) = -.16, 95% CI [-1.06, .91], ns; en-

vironmental design 2: M = 5.37; SD = 1.90; β = 
.03, t(96) = .23, 95% CI [-.90, 1.13], ns; environ-
mental design 3: M = 5.70; SD = 1.46; β = .05, 
t(96) = .43, 95% CI [-.75, 1.17], ns; environmental 
design 4: M = 5.77; SD = 1.35; β = .13, t(96) = 
1.09, 95% CI [-.43, .1.49], ns). In Step 2, we ad-
ded the interaction effect between packaging 
design and biospheric values (R2 = .23, F = (9, 
92) = 3.11, p = .003). Again, we only found a 
main effect of biospheric values. The interacti-
on effect of any of the packaging designs and 
biospheric values was not significant (environ-
mental design 1: β = -.16, t(96) = -.48, 95% CI 
[-.77,.48], ns; environmental design 2: β = -.02, 
t(96) = =.05, 95% CI [-.68, .65], ns; environmen-
tal design 3: β = .18, t(96) = .45, 95% CI [-.51, 
.81], ns; environmental design 4: β = .04, t(96) = 
1.11, 95% CI [-.63, .70], ns). Biospheric values 
thus did not moderate the effect of packaging 
design on likelihood of recycling. 

The non-significant effects of packaging design 
on recycling may be due to a lack of power as 
we only included 20 participants in each con-
dition. This notion is supported by the relatively 
large confidence intervals. To address these is-
sues, we conducted a second study among a 
representative sample of the Dutch population. 
In Study 2a (N = 189, Mage = 56.65, SDage  
= 13.65; 47.9% women), we only tested the 
environmental design 4 that had the highest 
mean score of recycling compared to the origi-
nal design, to secure that the study would have 
sufficient power. In Study 2b (N=193, Mage = 
56.79, SDage  = 15.04; 46.5% women), we tes-
ted the effects of another packaging design: a 
biodegradable carton to-go cup that can be 
fully recycled. A designer provided us with a 
cup that was aimed at making people focus 
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on the environment (environmental design), and 
a cup that was not expected to make peop-
le focus on the environment (control condition; 
see Figure 2). Both cups included 6 vertical stri-
pes. In the environmental design, every second 
stripe depicted a picture of tree bark, while 
the unbleached material of the cup was visib-
le on the other set of stripes. Additionally, on 
one of the plain stripes the slogan “I’m green 
and you?” was printed, and another plain stri-
pe included information on the material (100% 
recyclable, 100% paper) and a recycling logo; 

all text was printed in green. In the control de-
sign, mathematical formulae were printed in 
black ink on a white background on half of the 
stripes. The other stripes were in red; a colour 
that is not strongly associated with nature (e.g., 
Magnier & Crié, 2015). We printed the recy-
cling logo on this cup as well to provide the 
minimal information needed to understand that 
the cup can be recycled, thereby ensuring that 
participants in both conditions understood that 
the cup could be recycled.

Figure 2. Control version (left) and environmental design (right) of the cup that were used in Study 2b and 3.

In both study 2a and 2b, participants were 
randomly assigned to evaluate either the en-
vironmental design or the control design. To 
measure biospheric values, participants first 
filled in the same validated value-questionnaire 
as in Study 1 (Study 2a: α  = .87; M = 5.08; SD 
= 1.47; Study 2b: α = .85; M = 5.03; SD = 1.30). 

They then saw one of the packaging designs 
(according to their condition, hence, either the 
environmental or the control design) on the 
screen and were asked to indicate how likely 
they were to throw the package in a glass, pa-
per, plastics and organic waste bin, respecti-
vely, on a 7-point Likert scale (1 = very unlikely 

Nicole Sauer

 111 
 



– 7 = very likely). We used the likelihood of dis-
posing of the package in the paper bin as the 
dependent variable, as this was the correct bin 
(Study 2a: M = 6.40, SD = 1.59; Study 2b: M = 
6.40, SD = 1.43). 

We again first included biospheric values and 
the designs of the biscuit package (environmen-
tal design coded as 1, control design coded 
as 0) as predictors of likelihood of correct recy-
cling in the regression model. Interestingly, ne-
ither biospheric values (β= -.001, t(184) = -.01, 
95% CI [-.16, .16], ns) nor packaging design 
(Menvironmental = 6.43, SDenvironmental = 
1.57; Moriginal = 6.36, SDoriginal = 1.62; β= 
.02, t(184) = .29, 95% CI [-.40, .53], ns) were 
significantly related to recycling of the biscuit 
package (R2 = -.01, F = (2, 184) = .04, ns). In the 
second step, no significant interaction effect 
was found of packaging design and biosphe-
ric values on recycling (β = -.02, t(184) = -.07, 
95% CI [-.33, .31], ns; R2 = .01, F = (3, 183) = .03, 
ns). These findings again show that the environ-
mental design of the biscuit package did not 
stimulate recycling. One possible explanation 
for this result may be that the biscuits are an 
existing product from a well-known company. 
Consumers may have already developed infe-
rences about the product and the packaging. 
Consequently, the packaging design may not 
have been strong enough to make people fo-
cus more on the environment. Future research 
may investigate the role of familiarity with a 
product and a packaging design in making 
people focus more on the environment. 
In contrast, we found a significant main effect of 
packaging design on recycling of the cup (Men-
vironmental = 6.61, SDenvironmental = 1.00; 
Moriginal = 6.20, SDoriginal = 1.73; β = .15, 

t(190) = 2.10, 95% CI [.03, .83], p = .04), while bi-
ospheric values did not enhance the likelihood 
of recycling the cup (β = .10, t(190) = 1.35, 95% 
CI [-.05, .26], ns; R2 = .03, F = (2, 190) = .2.95, p = 
.06). The cup with the environmental design was 
recycled more than the control cup. The results 
further revealed a significant interaction effect 
of packaging design and biospheric values on 
recycling (β= .65, t(189) = -4.00, 95% CI [.04, 
.66], p = .03; R2  = .06, F = (3, 189) = 3.66, p = 
.01). We used the Johnson-Neyman technique 
to identify for which levels of biospheric values 
the packaging design was significantly related 
to recycling. Figure 3 depicts the bandwidth 
graph with the effect size of packaging design 
on recycling for different levels of biospheric 
values by using the floodlight technique (Spiller, 
Fitzsimons, Lynch Jr, & McClelland, 2013). This 
technique assumes that a statistically significant 
relationship between biospheric values and 
recycling is present when the ‘band’ does not 
encompass zero. Figure 3 shows that packa-
ging design was positively related to recycling 
when scores on biospheric values were higher 
than 4.9 (the 90th percentile), while packaging 
design was not significantly related to the like-
lihood that the cup would be recycled when 
scores on biospheric values were lower than 
4.9, thus when participants rather weakly en-
dorsed biospheric values. This implies that the 
effect of packaging design on recycling is more 
pronounced among participants with modera-
tely strong to strong biospheric values.

 11 2 
 

Figure 3.  The relationship between packaging design and likelihood of recycling for different levels of biospheric   
 values in Study 2b.

In Study 3, we tested our hypotheses in an ex-
perimental setting observing actual recycling 
behaviour of the two versions of the cup used 
in Study 2b. In total, 116 individuals participa-
ted in this experimental study (Mage = 20.27, 
SDage  = 3.84; 69% female). Participants were 
told that the aim of the study was to better 
understand participants’ bad habits, to disguise 
the true aim of the study. Participants were as-
ked to fill in an online questionnaire before they 
participated in the experiment, comprising the 
value scale, including biospheric values (α   = 
.94; M = 4.46; SD = 1.89). Upon arrival for par-
ticipating in the study, participants were told 
that the room was not prepared yet and were 
asked to wait in the hallway. As a compensa-
tion, the experimenter offered participants a 

free cup of a hot or cold beverage in either 
the environmental or the control version of the 
cup. A chair was positioned next to an open 
pantry in which a regular trash bin as well as 
a recycling bin were situated. From their seats, 
participants could see both bins (see Figure 4 
and 5). The experimenter approached partici-
pants after approximately seven minutes and 
indicated that she would be ready to start the 
study at any time the participants had finished 
their drink. Importantly, participants were not 
explicitly told to recycle their cup. The paper 
bin (the correct recycling bin) was located in a 
container comprising a set of four bins (for cans, 
plastic, paper, and general waste) that was 
roughly five meters away on the right-hand 
side from the chairs where participants were 
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Figure 4.  The setting of Study 3. The first picture shows the hallway, the place where participants waited and the  
 residual bin close by. The second picture shows the setting of the residual bin close by and the recycling  
 bin further away from the perspective of the participant. The third picture shows the recycling bin used in  
 this study. 

asked to wait. On the way to these recycling 
bins, we placed another small residual bin. It 
was around the corner on the right-hand side 
to guarantee that participants would see 
it when they start looking for a possibility to 

discard their cup. Once participants entered 
the room and filled out a questionnaire, the ex-
perimenter checked in which bin participants 
disposed of their cup. 
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Figure 5. Floorplan of the setting of Study 3

To test the effect of packaging design on ac-
tual recycling behaviour, we conducted a two-
step logistic regression analysis. The regression 
model of Step 1, including the main effects of 
packaging design and biospheric values, was 
significant (R2 Nagelkerk = .14, X2 (2) = 11.19, p 
= .004). As expected, the cup with the environ-
mental design was recycled more, by 58.8% 
of the participants, whereas the cup with the 
control design was only recycled by 28.3% of 
the participants (b = -1.29, OR = .27, Wald  X2  
(1) = 9.50, 95% CI [.12, .63], p = .002). Interes-
tingly, we did not find a significant main effect 
of biospheric values on recycling behaviour (b 
= .12, OR = 1.12, Wald X2 (1) = 1.15, 95% CI [.91, 
1.39], p = .29). The regression model of Step 2 
including the interaction effect (R2 Nagelkerk = 
.19, X2 (3) = 15.48, p = .001) additionally revea-
led a significant interaction effect of packaging 
design and biospheric values (b = -.46, OR = 
.63, Wald X2 (1) = 4.20, 95% CI [.41, .98], p 
= .04). The Johnson-Neyman technique (Hayes, 
2013, 2016; see Figure 6) revealed that the 

effect of packaging design on recycling was 
more pronounced among participants with 
moderate to strong biospheric values. Packa-
ging design was positively related to recycling 
when scores on biospheric values were higher 
than 3.5 (the 90th percentile), while packaging 
design was not significantly related to recycling 
when scores on biospheric values were lower 
than 3.5, thus when participants rather weakly 
endorsed biospheric values. This implies that 
the effect of packaging design on recycling 
was more pronounced among participants 
with moderately strong to strong biospheric 
values.

Hence, this study replicated the results of Stu-
dy 2b in a natural setting: The packaging that 
aimed at making people focus on the environ-
ment was recycled more than the packaging 
used in the control condition, with this effect 
again being more pronounced among par-
ticipants with moderately strong to strong bi-
ospheric values. 
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Figure 6. The relationship between packaging design and recycling behaviour for different levels of biospheric  
 values in Study 3.

CONCLUSION

Our results suggest that packaging design 
can encourage pro-environmental behaviour, 
in our case recycling, when it makes people 
focus more on the environment, particularly 
when people moderately strongly to strongly 
endorse biospheric values. However, we did 
not find this effect for the biscuit package, in 
which case the environmental designs were 
adjustments of the existing packaging. Yet, we 
found a significant effect of the environmental 
design on both likelihood and actual recycling 
of the cup. In this case, we used a novel design 
rather than adjusting an existing design. One 
may therefore expect that the effects are more 
likely to occur among novel packages and pro-
ducts that people are unfamiliar with. Adjusting 

existing designs of familiar products and packa-
ges may not be as effective in making people 
focus on the environment. Future research is 
needed to test whether using a novel design is 
indeed more successful in making people focus 
on the environment and consequently in pro-
moting recycling and if so, why this is the case. 
We suggest to particularly examine the role of 
novelty and familiarity with the package and 
the product in this process.   
As the effect of the packaging design of the 
cup on recycling was more pronounced among 
individuals with moderately strong to strong 
biospheric values, it seems as if the environ-
mental design of the cup succeeded in making 
people focus more on the environment, whe-
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reas the biscuit package did not. In case of 
the cup, participants with moderately strong 
to strong biospheric values now acted more in 
line with their values. Our results partly support 
the IFEP model (Steg et al., 2014; Steg et al., 
2016), suggesting that contextual factors, in-
cluding design, can make people focus on the 
environment, thereby promoting pro-environ-
mental behaviours, amongst these recycling. 
Our results suggest that design particularly 
stimulates recycling when the design used is 
novel. Yet, we did not find consistent support 
for our notion that biospheric values are re-
lated to more recycling. Future research could 
examine the role of biospheric values in the 
process of making people focused more on the 
environment.

Interestingly, the interaction effect of packa-
ging design and biospheric values on recy-
cling was not curvilinear. Particularly, the effect 
of packaging design was more pronounced 
among participants with moderately strong 
to strong biospheric values. This is an interes-
ting finding as we expected the effect to be 
particularly pronounced among individuals 
with moderately strong biospheric values. A 
possible explanation may be that as not all to-
go cups can be consistently recycled due to 
the different materials used in the packaging, 
also individuals with strong biospheric values 
may have needed a prompt that the cup can 
be recycled. Future research could investigate 
under which conditions the interaction effect 
of packaging design and biospheric values is 
curvilinear and under which conditions the ef-
fect is linear. In this article, we tested the effect 
of packaging design that makes people focus 
on the environment and whether the likelihood 

of recycling depends on biospheric values via 
moderation. As we did not include any pro-
cess variables, we can only assume that the 
packaging design made people focus on the 
environment. Future research could investiga-
te if environmental packaging designs indeed 
make people focus more on the environment, 
by using both implicit and explicit measures of 
the extent to which they make people focus on 
the environment. 

The effect of the cup was not only found on 
self-reported recycling but also on actual recy-
cling. This is an important finding as research 
usually finds that it is more difficult to predict 
actual behaviour than self-reported (recycling) 
behaviour (Geiger, Steg, Van der Werff, Ünal, 
2019; Kollmus & Agyeman, 2002). This suggests 
that our results are rather robust as they hold 
across different operationalisations of recy-
cling, namely across self-reported and actual 
recycling in a natural setting. If anything, the 
effect seemed to be even stronger for actual 
recycling behaviour in Study 3 than for self-re-
ported behaviour in Study 2. A reason for this 
may be that participants make a deliberate 
choice in a questionnaire. Consequently, also 
participants in the control condition may have 
become aware of the importance of recycling. 
Hence, they indicated more frequently that 
they would recycle the package. In a real-life 
situation, on the contrary, the importance of 
recycling may have been easily forgotten or 
overseen in situations similar to the control con-
dition as participants were not asked to recyc-
le the package. More research on self-repor-
ted and actual recycling behaviour is needed 
to unravel this interesting finding. 
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Our results have important practical implica-
tions: only a small cue such as a packaging de-
sign can lead to more recycling. If practitioners 
aim to promote recycling behaviour of a certain 
package, it seems important to not only adjust 
existing designs but to design new packages of 
products consumers are not familiar with. Our 
results suggest that new designs of packages 
are more likely to promote recycling by making 
people focus more on the environment. As a 
case in point, we used a packaging design 
in this study to examine whether a contextual 
factor that makes people focus on the environ-
ment can promote recycling behaviour. Practi-
tioners could consider other contextual factors 
that may make people focus more on the en-
vironment and re-design, for example, recycling 
bins, in a way that they make people focus on 
the environment. 
Our study extends previous research on de-
sign for behaviour change as our results sug-
gest that a packaging design does not only 
influence purchase behaviour (e.g., Magnier 
& Schoormans, 2017; Magnier et al., 2016, 
Pancer et al., 2015; Steenis et al., 2017) but 
also recycling behaviour. Even more, our re-
sults revealed why and under which condi-
tions design is most likely to stimulate recycling 
by developing theory-based designs and by 
systematically evaluating the impact of these 
packages on recycling. Specifically, a packa-
ging design that makes people focus on the 
environment can promote recycling behaviour, 
particularly when people moderately strongly 
to strongly endorse biospheric values and par-
ticularly when a new packaging design is used. 
Future research could integrate other theories 
on behavioural change in the design and test 

the effects of these environmental designs on 
different pro-environmental behaviours. On the 
basis of such research, design principles can 
be derived that can be employed by desig-
ners to promote pro-environmental behaviour 
change.
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Method section
Online study 1

In Study 1, we tested the effect of four en-
vironmental designs of a biscuit package that 
aimed at making people focus on the environ-
ment against the original design of the biscuit 
package available at Dutch supermarkets at 
the time of the study. 

PARTICIPANTS AND PROCEDURE

A sample of in total 103 participants aged 17 
to 38 (Mage = 20.55, SDage  = 3.32, 2 par-
ticipants did not indicate their age) participa-
ted in this study. The majority of participants 
was female (71.6%); 1 participant identified as 
non-bipolar. Participants were first year psy-
chology students who received course cre-
dits as compensation. The online study was in 
Dutch. Participants were randomly assigned to 
one of the five conditions (four environmental 
designs and original design). After participants 
gave informed consent, they were presented 
with a 3-D picture of the packages depicting 
the front-side, the left or right-hand side and 
the above side. Participants were asked to in-
dicate how likely it was that they would recyc-
le the package. Following a distraction task in 
which participants had to indicate how similar 
three geometrical figures were, participants fil-
led in the value questionnaire and items on so-
cio-demographics. Finally, they were given the 
option to leave comments on the packaging 
design and the study itself. The questionnaire 
contained also items on purchase behaviour, 
product characteristics and brand perceptions 

which were not relevant for the current study, 
and are thus not discussed further. 

MANIPULATION

To develop the materials, we closely worked 
together with designers. We explained our 
theory that a packaging design that makes 
people focus on the environment is likely to sti-
mulate recycling to designers and asked them 
to translate this theoretical input into an alter-
native design of a biscuit package. Specifically, 
we collaborated with four students from the 
Bachelor programme Industrial Design and 
from the master Industrial Design Engineering 
at the University of Twente. They attended an 
extracurricular workshop that we gave on this 
topic. Students were provided with the origi-
nal package of the biscuit package that was 
available at Dutch supermarkets at the time 
of the workshop, and were asked to redesign 
the package with the aim to make individuals 
focus on the environment. Each student de-
veloped one environmental design, resulting in 
four redesigned biscuit packages. As a control 
condition, we used the original package. This 
original package made out of carton mainly 
used a white-red design with the background 
being white. Two strawberries were placed in 
the centre of the design as well as a red bar 
on which the name of the product was pla-
ced (see Figure 1 for the designs). The materi-
al and the size were the same for the control 
and the environmental designs. In the environ-
mental design conditions, the first design was 
only slightly changed. The designer stretched 
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the red bar on the front side to the right side 
and put ‘Recycle Me’ in white ink on it. For the 
second environmental design, the white backg-
round was changed into an unbleached carton 
background but the main colour red was kept. 
The third designer made two main changes: in 
the upper right corner, he placed a little sheet 
with the slogan ‘recycling makes the world a 
bit more pretty’ and a green leave. On the 
left side, the designer added another sheet 
in green with recycling information on it. The 
main characteristics of the fourth design were 
that it used muted colours, such as an unble-
ached carton colour instead of the original 
white background and green as the prominent 
font colour. At the bottom of the box, a green 
piece was placed depicting the sentence “This 
package is fully recyclable”. The verbal ele-
ments on either package were in Dutch. 

MEASURES 

LIKEHOOD TO RECYCLE. We assessed the 
likelihood that respondents would recycle the 
package with three items: To which extent do 
you (1) have the intention, (2) plan and (3) 
are you willing to recycle the package on a 
7-point Likert scale (1 = not at all – 7 = very 
much). Cronbach’s alpha was good (α  = .96) 
and the mean score of this scale was relatively 
high (M = 5.47; SD = 1.73), suggesting that par-
ticipants were generally very likely to recycle 
the packages. 

BIOSPHERIC VALUES were administered by a 
validated value questionnaire comprising 16 

items representing hedonic, egoistic, altruistic 
and biospheric values (Steg et al., 2014). Partici-
pants rated the importance of each value as a 
guiding principle in their life. Biospheric values 
were measured with four items: respecting the 
earth; unity with nature; protecting the environ-
ment; preventing pollution. Scores could vary 
from -1 (opposed to the principles that guide 
you) to 7 (extremely important). The biosphe-
ric scale showed high internal consistency (α 
= .87); mean scores were computed for further 
analyses (M = 4.40; SD = 1.61).

Online studies 2a 
and b

In Study 2a, we examined whether the en-
vironmental design 4 of the biscuit package 
that had the highest mean score of recycling 
in Study 1 would be recycled more the original 
design of the biscuit package. In Study 2b, we 
tested the effects of an environmental design 
of a biodegradable carton to-go cup that can 
be fully recycled against a control design of 
the same cup. 

PARTICIPANTS AND PROCEDUREP

Study 2a on the biscuit package was conduc-
ted among 189 participants, aged 15 to 90 
(Mage = 56.65, SDage  = 13.65); 47.9% of the 
participants were women. Study 2b testing the 
cup was conducted among 193 participants, 
aged 15 to 87 (Mage = 56.88, SDage  = 
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14.94); 46.5% of the participants were women.

The online study was conducted in Dutch. Parti-
cipants were recruited from an online panel. In 
both studies 2a and 2b, participants were ran-
domly assigned to one of the two conditions 
(environmental design vs. control design). After 
participants gave informed consent, they first 
completed the value questionnaire. They were 
then presented with a picture of the package 
according to their condition. In Study 2a testing 
the biscuit package, the pictures depicted the 
front-side, the right-hand side, and the top side 
of the box. In Study 2b testing the to-go-cup, 
the pictures depicted the front side, the right-
hand side and the backside of the cup. Then, 
participants were asked to indicate how they 
would dispose of the package, which was our 
measure of recycling behaviour. Next, partici-
pants evaluated the perceived sustainability, 
perceived attractiveness, perceived environ-
mental consequences of the package and the 
product, their perceived difficulty to recycle 
the package and their purchase behaviour of 
the product. These items were not relevant for 
the purpose of the current study and are not 
discussed further. Finally, participants filled in 
some socio-demographic variables, and were 
debriefed and thanked for their participation. 

MANIPULATION 

We used the same biscuit package that was 
included in the first online study. For the environ-
mental design, we selected the environmental 

design 4 that had the highest mean score of 
recycling. This environmental design was tested 
against the original design. 

The other package used in this study was a bio-
degradable carton cup of 180cc. These cups 
can be fully recycled as they do not contain a 
plastic foil. A plastic foil is commonly present 
in cups. The material and the size were the 
same for the environmental and control packa-
ging designs, only the designs differed. For this 
study, we again collaborated with a designer 
to whom we explained the theory discussed 
in the introduction. In particular, we explained 
that a design that makes people focus on the 
environment is more likely to promote recycling. 
The designs were developed in two iterative 
rounds. First, the designer developed six en-
vironmental designs and explained her reaso-
ning for developing these, which were shown 
to master students in the course Introduction to 
Environmental Psychology. These students were 
asked to choose the cup that they would be 
most likely to recycle; responses were provided 
anonymously to ensure independent responses. 
In the second round, the designer combined 
key features of the two designs that students 
indicated to most likely recycle and integrated 
these into several new design proposals. The-
se were then shown to 15 environmental psy-
chologists working at a Dutch university who 
discussed the design proposals and selected 
the design that they believed would be most 
likely to make people focus on the environment. 
Further, the designer also designed a cup that 
was supposed to not focus individuals on the 
environment. This design served as a control 
design. Based on these evaluations, the desig-
ner finalized the designs. 
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For the cup, the designer used a similar basic 
structure of the design across both conditions. 
In this way, the designs were similar and only 
differed in the extent to which they made par-
ticipants focus on the environment. Specifically, 
the designer divided the cup into 6 vertical 
stripes in the environmental design condition as 
well as in the control condition. However, the 
design of these stripes was different in the two 
conditions. In the environmental design conditi-
on, every second stripe depicted a picture of 
tree bark, which was aimed at making people 
focus on the environment (e.g., Magnier & Crié, 
2015; Magnier & Schoormans, 2015). On the 
other set of the stripes, unbleached carton, the 
material the cup was made of, was visible. The 
design also entailed verbal features: On one 
of the plain stripes the slogan “I’m green and 
you?” was printed. On one of the other plane 
stripes the designer provided information on 
the material (100% recyclable, 100% paper) 
and a recycling logo. All text was printed in 
green font, as this colour is most strongly as-
sociated with the environment (e.g., Lichtenfeld, 
Elliot, Maier, Pekrun, 2012, Pancer et al., 2015).

In the control condition, the stripes were red, a 
colour that is not associated with nature (e.g., 
Magnier & Crié, 2015). On the plane stripes, 
mathematical formulae were printed in black 
ink on a white background. We printed the 
recycling logo on this cup to provide the minimal 
information needed to recycle the cup when 
participants intended to do so, thereby ensu-
ring that participants in both conditions were 
aware that the cup could be recycled.

MEASURES 

BIOSPHERIC VALUES were administered by the 
same questionnaire as in Study 1. The scale 
again showed high internal consistency (Study 
2a: α  = .87; Study 2b: α  = .85); mean scores 
were computed for further analyses (Study 2a: 
M = 5.08; SD = 1.47; Study 2b: M = 5.03; SD 
= 1.30).

LIKEHOOD TO RECYCLE THE PACKAGE was 
measured by the question How likely is it that 
you throw the package in one of the following

   Studies suggest that sustainable 
packages may also be perceived 
as more sustainable and attractive, 
which may in turn affect preferen-
ces and purchases of sustainable 
packages (e.g., Luchs, Brower, & 
Chitturi, 2012; Magnier & Schoor-
mans, 2015, Steenis et al., 2017). To 
explore whether our environmental 
designs would also have these 
additional beneficial effects we 
asked participants to indicate how 
sustainable and attractive they 
perceived the packages included in 
Study 2a and 2b. T-tests revealed 
that the environmental design of 
the biscuit package (M = 4.31, SD 
= 1.58) was perceived as more 
sustainable than the original design 
(M = 3.49, SD = 1.29; t(174) = -3.78, 
p < .001) but not as more attractive 
(Menvironmental = 4.40, SDenviron-
mental = 1.45; Moriginal = 4.21, 
SDoriginal = 1.48; t(174) = -.85, ns). 
The environmental design of the cup 
(M = 4.86, SD = 1.06) was percei-
ved as more sustainable than the 
original design (M = 3.71, SD = 1.52; 
t(187) = -6.04, p < .001) and as more 
attractive (Menvironmental = 4.85, 
SDenvironmental = 1.35; Moriginal 
= 3.70, SDoriginal = 1.55; t(187) = 
-5.47, p < .001). This suggests that 
a design that makes people focus 
on the environment seems to be 
perceived as more sustainable and 
as more attractive as well. 

12

bins?. We provi-
ded participants 
the options 
glass, paper, 
plastics and or-
ganic bin, as the-
se are common 
recycling bins in 
the Netherlands. 
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Participants were asked to rate the likelihood 
to dispose of the package in each of the bins 
on a 7-point Likert scale (1 = very unlikely – 7 = 
very likely). The correct bin in all four conditions 
was the paper bin. We therefore used the item 
measuring the likelihood of disposing of the 
package in the paper bin as the dependent 
variable (Study 2a: M = 6.40, SD = 1.59; Study 
2b: M = 6.40, SD = 1.43). 

Study 3

In Study 3, we tested our hypotheses in an ex-
perimental setting observing actual recycling 
behaviour of the environmental design and 
the control design of the cup that was used in 
Study 2b.

PARTICIPANTS

An experimental study was conducted among 
116 first-year Psychology students at a Dutch 
university (69% female, 3 participants did not 
indicate their gender) aged 17 to 53 (M = 
20.27, SD = 3.84; 3 participants did not indica-
te their age); they received course credits for 
participating. 

PROCEDURE AND DESIGN

As a prerequisite of the study, participants 
were asked to fill in a questionnaire online 

comprising the value scale. Participants could 
do this 2.5 months to 24 hours before the 
experiment. The actual study was conducted in 
a building where recycling bins were in place 
(and thus did not have to be installed for the 
purpose of this study), to make the study set-up 
as realistic as possible. To mask the actual aim
of the research, we developed the following 
cover story. Upon arrival, participants were 
told to wait in the hallway, as the experimenter 
supposedly still needed to prepare the experi-
mental room for the participant. As a compen-
sation, the experimenter offered participants a 
free cup of coffee, tea, water, or a smoothie 
drink in one of the cups created for this study. 
After two attempts of offering participants so-
mething to drink, 5 participants still did not ac-
cept a drink and therefore had to be removed 
from further analyses. We further removed 7 
participants from further analyses who came 
with another person to the study and waited 
together. Participants either received a drink in 
the environmental design cup or in the cont-
rol design cup. The two conditions randomly 
varied across two times of the day (morning 
and afternoon). Participants did not see the 
cups of the other condition and we assured 
that there were no cups, neither from previous 
participants nor from other employees, in any 
of the bins when the experiment started. Once 
the participants had their drink, the experi-
menter told them to take a seat in the hallway 
and went back to the experimental room. Their 
chair was positioned next to an open pantry 
in which the trash bins were situated. From 
their seats, participants could see both the 
trash bin and the recycling bins (see Figure 5 
for the floor plan). The paper bin was located 
in a set of four bins (cans, plastic, paper, and 
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general) that were roughly five meters away 
on the right-hand side from the chairs where 
the participants waited. On the way to these 
recycling bins, there was another small residual 
bin placed. It was around the corner on the 
right-hand side to guarantee that participants 
would see it when they looked for a possibility 
to discard their cup. 

As participants needed about 10 minutes to 
drink the beverage, the experimenter approa-
ched them after approximately seven minutes 
and handed them over the informed consent. 
She also indicated that she would be ready 
to start the study at any time the participants 
had finished their drink and had filled in the 
informed consent. To ensure that participants 
disposed of their cup, the experimenter menti-
oned that beverages were not allowed in the 
experimental room. Importantly, participants 
were not explicitly told to recycle their cup. To 
avoid social desirability, the experimenter went 
back to the experimental room and waited insi-
de for the participant. 

Once entered, participants completed a ques-
tionnaire. They first filled in questions on so-
cio-demographics followed by the questions 
on intentions to engage in pro-environmental 
behaviours and some other tasks irrelevant for 
this study to disguise the aim of the study. While 
participants were completing this bogus task, 
the experimenter checked in which bin parti-
cipants had discarded their cup. Participants 
received the debriefing after completing the 
bogus questionnaire. 

MANIPULATION

We used the same environmental design cup 
as in Study 2b, but the control packaging slight-
ly differed from the version used in Study 2b. 
In particular, in this study the background was 
not white but one could see the unbleached 
material of the cup. This change was not due 
to theoretical considerations but practical mat-
ters regarding the printing. Further, on one of 
the red stripes, the logo of the university was 
printed to make the design more realistic in the 
university setting. 

MEASURES

BIOSPHERIC VALUES. Participants filled in the 
same value questionnaire as in Study 1. The 
scale had a high internal consistency (α = .94); 
mean scores were computed for further analy-
ses (M = 4.46; SD = 1.89).

RECYCLING BEHAVIOUR was measured 
by observing in which trash bin participants 
discarded their cup. The correct recycle bin for 
the cup was the paper bin. We coded recycling 
behaviour as 1 if participants disposed of their 
cup in the paper bin, and as 0 if participants 
discarded their cup in another bin or left it in 
the regular bin next to the chairs.
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