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Abstract
Initial evidence indicates that design can drive socially desirable behaviour change, but little is 
known about why and under what conditions the effects of design are most likely. We tested 
whether packaging designs aimed at making people focus on the environment promoted recycling. 
In Study 1, 380 Dutch citizens viewed either a biscuit package or a cup with or without an 
environmental design and reported how they would dispose of the item. In Study 2, 104 Dutch 
university students received a hot beverage in a recyclable cup with an environmental or non-
environmental design and we observed whether they disposed of the cup in a recycling bin. While 
there was no effect of design on the intention to recycle the biscuit package, participants reported 
that they were more likely to recycle the cup with the environmental design (Study 1), and we 
observed that they did, in fact, recycle the cup with the environmental design more often than the 
non-environmental cup (Study 2). We also found a significant interaction effect for the cup 
conditions: Intention to recycle, and actual recycling, of the environmental cup increased with 
increasingly strong biospheric values. We discuss implications of our findings.
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Non-Technical Summary

Background
People have demonstrated willingness to buy products with sustainable packaging, but 
recycling rates of sustainable packaging are still very low, and little is known about the 
design features of packaging that might influence the likelihood that the package is recycled.

We hypothesised that people who moderately value the environment would be the most 
likely to recycle packaging with designs that make them focus on the environment. We rea­
soned that people who do not value the environment would be unlikely to recycle regardless 
of the nature of the packaging, and that those who greatly value the environment would 
recycle the packaging, even if it did not make them focus on the environment. However, 
people with moderate environmental values may be more responsive to a packaging design 
that makes them focus on the environment and ultimately recycle such packaging more 
often.

Why was this study done?
The study was conducted to discover whether packaging designs that make people focus on 
the environment are more likely to be recycled than those with non-environmental designs. 
We were also interested in whether the likelihood of recycling was related to people’s 
biospheric values.

What did the researchers do and find?
In Study 1 we showed people a picture of a biscuit package or a takeout cup with either 
a standard or an environmental design and asked them whether they would recycle the 
packaging. People reported that they would be more likely to recycle the cup with the 
environmental design than the cup without the design, but they were no more likely to 
recycle the biscuit package with the environmental design. In Study 2, we gave people a 
beverage in cups featuring the same designs and observed whether they recycled the cup. 
People were more likely to recycle the cup with the environmental design. Intention to 
recycle, and actual recycling, of the environmental cup increased with increasingly strong 
biospheric values.

What do these findings mean?
Packaging designs that make people focus on the environment can be effective at promoting 
recycling behaviour, particularly for people who hold moderately strong to strong biospheric 
or environmental values.
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Highlights
• Many people are willing to purchase products with recyclable packaging but few 

actually recycle the packaging.
• We investigated whether products presented with or without packaging intended to 

make people focus on the environment would increase recycling intentions and 
behaviour.

• Intention to recycle (Study 1) and actual recycling (Study 2) was higher for a takeout 
cup with an environmental versus a non-environmental design.

• Biospheric values were not directly predictive of recycling intentions or behaviour.
• Intention to recycle, and actual recycling, of the environmental cup increased with 

increasingly strong biospheric values.

Consumers are more likely to purchase a product with sustainable than with unsustaina­
ble packaging (Magnier et al., 2016; Orzan et al., 2018; Pancer et al., 2017; Steenis et al., 
2017), but do consumers recycle the sustainable packaging? Research would suggest not: 
In an Australian audit, recyclable food packaging comprised 84.3% of household waste 
(Lehmann, 2015). In Utrecht, in the Netherlands, only 33% of household waste that can 
be separated for recycling is separated at source by consumers (Hoek, 2019). Added to 
the low recycling rates is the fact that the amount of packaging waste being generated 
is increasing, particularly for paper and cardboard, which is the main packaging waste 
material in the EU (Eurostat, 2024). To achieve the full potential of sustainable packaging, 
it is pivotal to understand how to encourage consumers’ recycling of packaging material 
(Kirchherr et al., 2017; Wikström et al., 2014).

Research has shown that design can drive socially desirable behaviour change 
(Peeters et al., 2022; Sauer & Rüttinger, 2004; Tromp et al., 2011; Tromp & Hekkert, 
2016). However, little is known about why and under which conditions such effects 
are most likely. In the small amount of research that exists on how packaging design 
affects recycling behaviour, some studies report that packaging features are a significant 
predictor of intention to recycle the packet (Martinho et al., 2015), and other studies 
suggest that they are not (e.g., Buelow et al., 2010). Information on the packaging does 
not appear to influence how it is disposed of (Langley et al., 2011), perhaps because 
consumers do not notice information, logos, and symbols on food packaging (Nemat et 
al., 2022). However, such research has largely used a non-experimental questionnaire 
approach (e.g., Buelow et al., 2010; Martinho et al., 2015) or interview methods (e.g., 
Nemat et al., 2022) and therefore relies on self-reported data that may not reflect actual 
behaviour very well.

We could find very few experimental studies investigating whether packaging design 
influences actual recycling behaviour. One study attempted to measure recycling behav­
iour in a supermarket taste test. The researcher placed labels on small plastic cups from 
which customers could sample juice. The recyclable labels, either displaying a sustaina­
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ble design (green with recycling symbols) or a non-sustainable design (orange with no 
recycling symbols), were meant to be detached from the cup and disposed of — either 
into a recycling bin or a trash bin. Although none of the labels were found in the trash 
bin, the presence of a sustainable label did not significantly affect1 the number of labels 
or the number of cups with labels still attached that were discarded in the recycling 
bins. Similarly, there was no significant difference1 in the number of cups containing 
sustainable or non-sustainable labels found in the trash bin. However, most customers 
did not detach the label, perhaps because it was too effortful, or it was not clear to them 
that the label should be detached (Borgman, 2018). Additionally, disposal choices may 
have been influenced by other confounding factors. Borgman (2018) suggested that the 
quality of the label may have caused participants to question whether it was recyclable. 
Additionally, black text containing recycling instructions may have been more difficult 
to read on a green background (due to lower contrast) than it would have been on an 
orange background. Lastly, the author noticed that many cups were visible in the bins. 
Participants may have conformed to the behaviour of previous customers and thrown the 
cup into bins without removing the labels as others had done before them. Due to these 
limitations, the researcher was unable to conclude that the design affected recycling 
decisions of the supermarket customers (Borgman, 2018) and urged future researchers 
to conduct more experimental studies in naturalistic settings. We used experimental 
methods and addressed the limitations of Borgman’s (2018) study in examining whether 
packaging design can influence recycling. In collaboration with designers, we developed 
packaging designs and evaluated the impact of these packaging designs on intention to 
recycle and actual recycling of the packaging.

On the basis of the Integrated Framework for Encouraging Pro-Environmental Behav­
iour (IFEP model; Steg, Bolderdijk et al., 2014, we propose that individuals who are 
focused on the environmental consequences of their behaviours 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 
(Ruepert et al., 2017; Steg, 2016). The IFEP proposes that the extent to which individuals 
focus on the environment depends on contextual factors and biospheric values (Steg, 
2016). Specifically, we hypothesised that packaging design would affect whether people 
recycled the packaging (Hypothesis 1). Biospheric values reflect the extent to which 
people have the goal to protect nature and the environment, and steer individuals’ atten­
tion towards value-related consequences of their behaviour, thereby affecting the extent 

1) The author did not run statistical tests in the original study. Using the data in Table 4 of the original study 
(Borgman, 2018), we ran chi-square goodness-of-fit tests and found that the presence of a sustainable label (green) 
did not significantly increase the number of green labels (Ngreen = 21, Norange = 31, x 2(1) = 1.92, p = .17) or green 
cups (with labels still attached; Ngreen = 32, Norange = 30, x2(1) = 0.06, p = .80) discarded in the recycling bins 
compared to labels and cups with the non-sustainable design (orange). There was also no difference between the 
number of green (N = 7) and orange (N = 8) cups (with labels still attached) found in the trash bin, x2(1) = 0.07, p = .80.
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to which people are focused on the consequences of their behaviour for the environment 
(Perlaviciute & Steg, 2015; Steg, Perlaviciute et al., 2014; Verplanken & Holland, 2002). 
The stronger individuals’ biospheric values, the more likely they are to focus on the 
environmental consequences of their actions, and to act pro-environmentally, including 
recycling (Hypothesis 2; Feather, 1995; and see Steg & de Groot, 2012, for a review).

Biospheric values may not only directly affect recycling but may also influence the 
strength of the effect of packaging design on recycling. In particular, and in line with 
the ABC model (Guagnano et al., 1995; Stern & Oskamp, 1987), we propose that the 
effect of packaging design on recycling will be more pronounced among individuals 
with moderate biospheric values. The ABC model predicts an inverted U-shaped rela­
tionship between internal predictors of behaviour, such as personal norms and values, 
and external predictors of behaviour, such as the cost or difficulty of the behaviour 
(Keizer et al., 2019), or in our case, the design features of the packaging. In our study, 
the environmental packaging was expected to have the greatest effect on people with 
moderate biospheric values. Individuals with strong biospheric values are already likely 
to be focused on the environment and thus recycle because doing so is very important 
to them. Therefore, people with strong biospheric values would recycle regardless of 
the design of the packaging. Individuals with weak biospheric values do not care much 
about the environmental impact of their actions and are therefore not likely to be 
focused on the environmental consequences of their behaviour and to recycle, even 
when a design aims to make them focus on the environment. However, individuals 
with moderate biospheric values may be more responsive to a packaging design that 
makes them focus on the environment, 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, specifically, that the 
effect of packaging design on recycling will be more pronounced among individuals with 
moderate biospheric values (Hypothesis 3; cf. Guagnano et al., 1995; Ruepert et al., 
2017).

To develop the packaging, we explained our theoretical reasoning to a designer that 
we expect that a design can promote recycling when it makes people focus on the envi­
ronment. In Study 1a, the designers translated our theoretical input into a new package 
for biscuits available in Dutch supermarkets at the time; the existing package served 
as our control (non-environmental) condition (Figure 1). The new design was aimed at 
encouraging individuals to focus on the environment; we refer to this as the ‘environ­
mental’ design. In Study 1b, the designer produced two versions of a takeout coffee 
cup (i.e., environmental vs. non-environmental design; Figure 1). It was our intention to 
ensure a strong manipulation, so that rather than compare an environmental design with 
a “control” of a more neutral design, we sought to ensure that participants would pay 
attention to both types of design — one that makes people focus on the environment, and 
one that does not. To do this, we ensured that both types of design were attractive and, 

Geiger, Sargisson, Ünal et al. 5

Global Environmental Psychology
2025, Vol. 3, Article e12349
https://doi.org/10.5964/gep.12349

https://www.psychopen.eu/


in the case of the cups, novel (both were both different to the cups available from the 
coffee machines on campus or to plain white takeout cups). We pre-tested the designs 
with students from our environmental psychology class who confirmed that all designs 
were attractive and that the recyclability of both packages was clear. We conducted a 
questionnaire with a representative sample of the Dutch population to examine their 
reported likelihood of recycling the packaging (Study 1). In Study 2, we conducted a field 
experiment in which a sample of university students received a beverage in one of the 
two cups used in Study 1, and we observed whether they recycled the cup. We did not 
produce a physical copy of the biscuit packages due to the difficulty in doing so, and thus 
Study 2 was conducted with the cups only. For each study, we included measurements 
of the participants’ biospheric values to examine whether the effect of packaging design 
was more pronounced when biospheric values were moderate.

Figure 1

Non-Environmental Biscuit Packet and Cup (left) and Environmental Biscuit Packet and Cup (right)

Note. Non-Environmental cup (left) and environmental cup (right) used in Studies 1 and 2.

Thus, our hypotheses were:
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H1: Packaging design will affect whether participants recycle. Par­
ticipants will both report that they are more likely to recycle (Study 
1) and they will actually recycle (Study 2) packaging with the en­
vironmental designs more than those with the non-environmental 
designs.

H2: Biospheric values will be positively related to intention to recy­
cle and actual recycling.

H3: There will be an interaction between biospheric values and 
packaging design. The effect of packaging design on intention to 
recycle and actual recycling will be strongest for participants with 
moderate biospheric values.

Method

Ethics
Prior to data collection, the Ethics Committee of Psychology (ECP) of the University of 
Groningen approved the research (16221-S-N and 17107-S-NE). Informed consent was 
obtained from all participants prior to commencement of each study, and all studies 
adhered to current European Union ethical guidelines for research with human partici­
pants.

Participants
Study 1

Study 1 participants were a sample of people representative of the Dutch population 
(Study 1a: n = 187, Mage = 56.65, SDage = 13.66; 47.9% women; Study 1b: n = 193, Mage = 
56.88, SDage = 14.94; 46.5% women). Participants were randomly assigned to the biscuit 
or the cup condition and then to the environmental or the non-environmental design 
condition. We aimed for 75 participants per condition (total n = 300). As it was a paid 
sample, we based our sample size on a cost-benefit analysis aiming for a balance between 
cost and per-condition sample size. We did not run a priori power analyses, but we 
conducted a post hoc sensitivity analysis in G*Power after data collection. For Studies 1a 
and 1b, the sensitivity analysis showed that the smallest effect (Cohen’s f 2) that could 
have been detected2 with three predictor variables, α = .05, power of .8, and a sample size 
of 193 was .06.

2) According to Cohen’s effect-size guidelines, a small effect size for f 2 is 0.02 and a medium effect size is 0.15 (Cohen, 
1992).
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Study 2

In Study 2, 104 Dutch first-year psychology university students (Mage = 20.33, SDage = 
3.93; 69.3% female) participated for course credits. The sample size was restricted by the 
labour-intensive nature of the study and by the fact that the rooms were only available 
for a 2-week period. The sample size was originally 109 students, but five students 
refused a drink and their data were removed prior to analysis. We did not run a priori 
power analysis, but we conducted a post hoc sensitivity analysis in G*Power after data 
collection. The sensitivity analysis showed that the smallest effect (odds ratio) that could 
have been detected in a one-tailed logistic regression, with α = .05, power of .8, and a 
sample size of 104 was 1.883.

Materials
Study 1

For Study 1, all questionnaire items were in Dutch.

Study 2

In Study 2, the language used was English.

Packaging Designs

Study 1 — In Study 1, we tested the effect on the self-reported likelihood of recycling a 
biodegradable biscuit packet and a cup that can be fully recycled.

The non-environmental biscuit packet was an original, unaltered biscuit packet avail­
able at Dutch supermarkets at the time of the study (Figure 1). We collaborated with 
a designer to develop the remaining packaging designs. For the biscuit packages, the 
designers produced a new design aimed at encouraging individuals to focus on the 
environment (Figure 1, top right). The environmental biscuit packet used an unbleached 
carton colour and green as the prominent font colour. At the bottom of the box, a green 
strip displayed the sentence “This package is fully recyclable”. All verbal elements on the 
packaging were in Dutch.

To develop the cup aimed at encouraging people to focus on the environment (en­
vironmental condition), the theory was discussed with the designer who developed 
designs in two iterative stages. First, the designer developed six environmental designs 
which were shown to master’s students of a course in environmental psychology. These 
students were asked to choose (anonymously) the cup they would be most likely to 
recycle. Second, the designer combined the key features of the two designs that the 
students indicated they were most likely to recycle into several new designs. These 

3) According to Chen et al. (2010), an odds ratio of 1.68 is equivalent to Cohen’s d = 0.2 (small effect) and an odds 
ratio of 3.47 is equivalent to a Cohen’s d of 0.5 (medium effect).
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designs were shown to 15 environmental psychologists working at a Dutch university 
who discussed the designs and selected the one they believed would be the most likely 
to make people focus on the environment. Additionally, the designer developed a cup 
that was not expected to make people focus on the environment (non-environmental 
condition, N; see Figure 1).

Both cups had six vertical stripes. In the environmental condition (E), every second 
stripe depicted tree bark, with the unbleached material of the cup visible on the other 
stripes. The slogan “I’m green and you?” was printed on one of the plain stripes, and 
another plain stripe included information on the material (100% recyclable, 100% paper) 
and a recycling logo; all text was printed in green; a colour associated with environmen­
tal sustainability (Borgman, 2018) and less likely to be mis-sorted (Nemat et al., 2022). 
In the non-environmental condition, mathematical formulae were printed in black ink 
on a white background on half of the stripes. The other stripes were red; a colour 
associated with a higher likelihood of being mis-sorted (Nemat et al., 2022) and not 
strongly associated with nature (e.g., Magnier & Crié, 2015). We printed the recycling 
logo on the non-environmental cup as well, ensuring that information was available to 
participants in both conditions that the cup could be recycled.

Study 2 — The non-environmental cup varied slightly in Study 2 from the one pictured 
in Figure 1. Namely, the white background was instead unbleached due to practical issues 
of printing of the cup material. Further, on one of the red stripes of the non-environmen­
tal cup, the logo of the university was printed to make the design more realistic in the 
university setting. (Note that the university logo is red.)

Recycling Intentions

Study 1 — In Study 1, we asked participants how likely they were to throw the biscuit 
packet or cup in a glass, paper, plastics, and organic waste bin, respectively, on a 7-point 
Likert scale (1 = Very unlikely to 7 = Very likely). We used the likelihood of disposing the 
item in the paper bin as the dependent variable, as this was the correct bin (Study 1a: M = 
6.40, SD = 1.59; Study 1b: M = 6.40, SD = 1.43).

Biospheric Values

Studies 1 and 2 — Biospheric values were measured using the scale reported by Steg, 
Perlaviciute et al. (2014). Participants rated how important each of four values were as a 
guiding principle in their lives from -1 (value is opposed to their principles) to 7 (value 
is of supreme importance), with 0 meaning the value is not at all important. The values 
were: protecting the environment, respecting the earth, preventing pollution, and unity 
with nature (Study 1a: α = .87; M = 5.08; SD = 1.47; Study 1b: α = .85; M = 5.03; SD = 1.30; 
Study 2: α = .94; M = 4.46; SD = 1.93).
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Procedure
Study 1

In Study 1, participants were randomly assigned by Qualtrics to one of the four condi­
tions (Study 1a: nN = 94; nE = 93; Study 1b: nN = 96; nE = 97). Participants gave informed 
consent and then first filled in the biospheric value questionnaire. (The English version 
of the biospheric value questionnaire is contained in the basic questionnaire which can 
be accessed at Sargisson (2025) along with the full questionnaire given to participants 
in Dutch. Note that the full questionnaire contained additional items. The data for these 
items are available in the OSF file and a brief analysis of the data is in Appendix A.) They 
then saw one of the cups on a computer screen and were asked how likely they were to 
throw the item in a glass, paper, plastics, and organic waste bin.

Study 2

To disguise the true aim of Study 2, we told participants that our aim was to better 
understand participants’ bad habits. The study was named ‘Act right, be bright! But 
always these bad habits’. The study advertisement did not mention the environment. 
To be eligible for participation in our study, participants had to have completed a basic 
questionnaire. (The basic questionnaire is available at Sargisson, 2025.) The questionnaire 
became available 2.5 months prior to our study but participants had to have completed 
it at minimum 24 hours prior to participating in our study. The basic questionnaire 
contained the environmental values scale, which participants were asked to respond to 
twice; once rating the importance of each value as a guiding principle in their own lives, 
and again for how important each value is to fellow psychology students. Participants 
also responded to a scale regarding how strongly they identified as students (four items) 
and how strongly they identified with the university (four items). They also answered 
a 3-item scale of environmental identity, a 3-item scale of political preference, a 2-item 
scale of political support, and three demographic questions (gender identity, age, and 
household composition). We only used data from the environmental values scale in the 
current study — students could have participated in multiple studies at the university for 
which the other items were used.

Upon arrival, we told participants that the room was not ready and asked them 
to wait in the hallway. (The protocol for Study 2 is available at Sargisson, 2025.) As 
compensation, the experimenter offered participants a free hot or cold beverage in either 
the environmental or the non-environmental version of the cup. The two conditions ran­
domly varied across two times of the day (morning and afternoon) so that participants 
did not see the cup of the other condition. Participants arriving in the morning received 
one of the cup types, and participants in the afternoon received the other cup type, with 
the type of cup presented in the morning and afternoon varying randomly. Additionally, 
all cups from the other condition were removed from the room, and the bins, prior to the 
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experiment starting to ensure that the participant was not complying to the behaviour of 
previous participants. There were 53 participants assigned to the non-environmental cup 
and 51 to the environmental cup.

A chair was positioned next to an open pantry where a regular trash bin as well as 
a recycling bin were situated. From their seats, participants could see both bins (see Fig­
ures 2 and 3). The experimenter approached participants after approximately 7 minutes 
and gave them the consent form. She also indicated that she would be ready to start the 
study when the participant had finished their drink. Importantly, participants were not 
explicitly told to recycle their cup, but they were told they were not allowed to bring the 
cup into the experimental room. To avoid social desirability bias, the experimenter went 
into another room and waited there for the participant.

Figure 2

The Setting of Study 2

Notes. a) The hallway, the place where participants waited, and the residual bin close by. b) The setting of the 
residual bin close by and the recycling bin further away from the perspective of the participant. c) The 
recycling bin used in this study.

Figure 3

Floorplan of the Setting of Study 2

The paper bin (the correct recycling bin) was in a container comprising a set of four bins 
(for cans, plastic, paper, and general waste; Figure 2) roughly 5 meters from the right side 
of the chairs where the participants were asked to wait. On the way to these recycling 
bins, we placed another small residual bin. It was around the corner on the right side to 
guarantee that participants would see this when they start looking for a place to discard 
their cup. Once participants entered the room and completed a questionnaire containing 
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sociodemographic items, and some other bogus items (the questionnaire used is available 
at Sargisson, 2025), the experimenter noted which bin participants had placed their cup. 
Participants were debriefed after completing the bogus questionnaire. Each participant 
was informally asked whether they were aware of the purpose of the study, and none 
were.

Results

Study 1
We first included the design of the biscuit package (Step 1: environmental coded as 1, 
non-environmental coded as 0), biospheric values (Step 2), and their interaction (Step 
3) as predictors of likelihood of recycling in the regression model. The mean recycling 
scores for all conditions were high (ME = 6.43, SDE = 1.57, n = 93; MN = 6.36, SDN = 
1.62, n = 94). Both environmental designs (biscuit and cup) were perceived to be more 
sustainable than the non-environmental designs, but only the environmental cup was 
perceived to be more attractive (Appendix A, Table A.2). Perceived sustainability was a 
significant predictor of the likelihood of recycling the cup, but not the biscuit package 
(Appendix A, Table A.3).

Study 1a

The environmental packaging design did not significantly increase intention to recycle 
the biscuit package compared to the non-environmental design (Table 1), thus H1 was 
not supported for the biscuit package. Biospheric values did not enhance the intention 
to recycle the package, showing a failure to support H2 (Table 1). In the third step, no 
significant interaction effect was found for packaging design and biospheric values on 
recycling (Table 1), showing no support for H3.

Table 1

Results of Multiple Regression for Study 1

Product Predictors β t(df) 95% CI R 2 R 2
adj F(df) p

Biscuit Design .07 .29(186) -.39, .53 .02 -.01 .09 (1, 186) .77

Values -.00 -.01(186) -.16, .16 .02 -.01 .04 (2, 186) .96

Design*values -.01 -.07(186) -.33, .31 .02 -.02 .03 (3, 186) .99

Cup Design .14 2.01 (191) .01, .81 .14 .02 4.06 (1, 191) .045

Values .10 1.35 (190) -.05, .26 .17 .02 2.95 (2, 190) .06

Design*values .65 2.23 (189) .04, .66 .23 .04 3.66 (3, 189) .01
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Study 1b

The environmental packaging design (ME = 6.61, SDE = 1.00, n = 97) significantly in­
creased intention to recycle the cup compared to the non-environmental design (MN = 
6.20, SDN = 1.73, n = 96; Table 1), thus H1 was supported. Biospheric values did not 
enhance the intention to recycle the cup, showing a failure to support H2 (Table 1). 
There was a significant interaction between packaging design and biospheric values on 
recycling intention (Table 1). However, while an interaction was present, it was not in 
the expected form, showing only partial support for H3.

We used the Johnson-Neyman technique to identify for Study 1b for which levels 
of biospheric values the packaging design was significantly related to recycling inten­
tion. Figure 4 depicts the bandwidth graph with the effect size of packaging design on 
recycling for different levels of biospheric values using the floodlight technique (Scott 
& Vigar-Ellis, 2014). This technique assumes that a statistically significant relationship 
between biospheric values and recycling is present when the ‘band’ does not encompass 
zero. The environmental packaging design was positively related to recycling intention 
when scores on biospheric values were higher than 4.9, while packaging design was 
not significantly related to intention to recycle the cup when scores on biospheric 
values were lower than 4.9 (Figure 4), thus when participants endorsed biospheric values 
rather weakly. This implies that the effect of packaging design on recycling increases as 
biospheric values increase.

Figure 4

Relationship Between Packaging Design and Likelihood of Recycling for Different Levels of Biospheric Values in 
Study 1b

Study 2
In Study 2, we tested the effect of packaging design on actual recycling of the cups (1 
= Recycle bin; 0 = Regular bin). A two-step logistic regression showed that the model in 
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Step 1, including the main effects of packaging design and biospheric values, was signif­
icant (Table 2). As expected, the cup with the environmental design was recycled signif­
icantly more often (Table 2), supporting H1, by 58.8% of the participants, whereas the 
cup with the non-environmental design was only recycled by 28.3% of the participants. 
(Note that we combined counts for cups discarded into any bin other than the paper 
recycling bin. The counts for both types of cup and every available disposal method are 
in Table A.4 in Appendix B.) We did not find a significant main effect of biospheric 
values on recycling behaviour, therefore failing to find support for H2 (Table 2). The 
regression model of Step 2 revealed a significant interaction between packaging design 
and biospheric values (Table 2). The interaction, again, showed only partial support for 
H3 because, while it was present, it was not in the expected form. Note that we did not 
conduct power analyses for the interaction effect, nor did we correct the significance 
level to account for multiple testing, and, with a p value of .04, the statistical significance 
of the interaction effect should be treated with caution.

Table 2

Results of Stepwise Logistic Regression for Study 2

Step Predictors b Wald χ2 (1) p R 2
Nagelkerke χ2 p

Step 1 Design -1.29 9.5 .002 .14 11.19 .004

Values .12 1.15 .29

Step 2 Design*values .46 4.2 .04 .19 15.48 .001

Note. The degrees of freedom for χ2 was 2 for Step 1 and 3 for Step 2.

The Johnson-Neyman technique (Hayes, 2013; 2016) (see Figure 5) revealed that the 
effect of packaging design on recycling was more pronounced when scores on biospheric 
values were higher than 3.6, while packaging design was not significantly related to 
the likelihood that the cup would be recycled when scores were lower than 3.6. Hence, 
Study 2 replicated the results of Study 1 in a naturalistic setting and for actual recycling 
behaviour: The packaging intended to make people focus on the environment was 
recycled more than the packaging of the non-environmental condition, with this effect 
strengthening with increasing biospheric values.

Discussion
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 increasingly endorse biospheric values. Specifically, although there was no 
effect of design on the intention to recycle the biscuit package, we found a significant 
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effect of the environmental design on both reported intentions to recycle and actual 
recycling of the newly designed cup.

One factor that may have led to increased recycling of the cup in the environmental 
condition could have been the multiple cues used in the design. Specifically, the cups 
were different colours, displayed environmentally relevant or irrelevant images, and 
the environmental cup featured more prominent labelling indicating that the cup was 
recyclable. Labels, logos, and packaging materials are the most important features used 
by consumers to identify environmentally friendly packaging (Ketelsen et al., 2020), but 
consumers also use other cues, such as images on the packaging, or the colour of the 
packaging, with cream, brown, and green being most associated with environmental 
friendliness (Scott & Vigar-Ellis, 2014). The design of the two cups was very different, 
with the environmental design using both colour, images, and prominent eco-friendly 
labelling. Thus, it may be that the designs used on the two cups were highly discrimi­
nable, leading to greater recycling of the environmental cup. Future researchers could 
systematically vary different features of the designs to determine which elements are 
most effective in encouraging recycling and whether combining influential features of 
designs might further increase their effectiveness.

The biscuit package was from a long-standing, well-known brand in the Dutch 
market. It may be that participants had already formed opinions about the brand and 
ways to dispose of the package. Participants reported that they would recycle the 
biscuit packages at high rates — even for the non-environmental design — producing 
a ceiling effect whereby it was not possible to further increase recycling rates for the 
environmental designs. As the cup was not related to a certain product or brand, it may 

Figure 5

The Relationship Between Packaging Design and Recycling Behaviour for Different Levels of Biospheric Values in 
Study 2
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be that there were no confounding, pre-existing effects of the product or brand and 
therefore the environmental packaging design was successful in making people focus on 
the environment. Additionally, it may be that takeout cups are less commonly recycled 
as they cannot always be placed in the paper recycling bin, whereas cardboard biscuit 
packages can always be recycled and may already be disposed of that way. Indeed, 
perceived sustainability was a significant predictor of the likelihood of recycling the 
cup but not of the biscuit package (Appendix A, Table A.3). More research is needed 
to examine the product-brand-packaging relationship, and common ways of disposing 
of such product packaging, when aiming at making people focus on the environment. 
Researchers could investigate which strategies are most successful in allowing existing, 
and novel products, brands, or packages to be perceived as environmentally friendly by 
consumers.

Unexpectedly, biospheric values were not directly related to the intention to recycle, 
or actual recycling behaviour. While this non-significant finding contrasts those usually 
found (Geiger et al., 2019; Steg, 2016; van der Werff et al., 2013), it is consistent with find­
ings from a study that included contextual variables as predictors of behaviour (Linder 
et al., 2021). For example, biospheric values did not predict whether participants recycled 
a plastic yoghurt cup (Linder et al., 2021), rather, recycling behaviour was exclusively 
predicted by contextual factors (in this case, the location of the bins). Similarly, we 
found that design (a contextual factor) was a significant predictor of actual recycling. 
Although we did not find a main effect of biospheric values on recycling intentions or 
behaviour, we did find an interaction for the cup design: The effect of the packaging 
design of the cup on recycling became more pronounced as biospheric values increased. 
Therefore, biospheric values may moderate the effect of design in that only people who 
hold moderately strong to strong biospheric values are sensitive to the effects of design.

In sum, our results for the cup design support the IFEP model (Steg, Bolderdijk et 
al., 2014), suggesting that contextual factors, including design, can promote pro-environ­
mental behaviours, including recycling. The interaction effect of packaging design and 
biospheric values on recycling of the cup did not fully support the ABC model. The ABC 
model would predict that people who hold weak biospheric values are less likely to be 
affected by the package design, which aligns with our findings. However, rather than 
design having the greatest effect on those with moderate biospheric values, we found 
that the relationship between recycling and design became stronger as biospheric values 
strengthened (Figures 4 and 5). As we did not conduct power analyses specifically for 
the interaction effect, caution should be taken in interpreting our interaction results. 
However, the trends in Figures 4 and 5 do seem to support the existence and replicability 
of the interaction in both studies. A possible explanation for our interaction effect 
may be that as takeout cups cannot be consistently recycled, even individuals with 
strong biospheric values may need a reminder to recycle. Similar findings were recently 
reported: In the absence of reminders, none of the study’s participants turned off their 
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computer screens, irrespective of their environmental attitudes (Moussaoui et al., 2020). 
Schultz (2014) argues that people often do not engage in pro-environmental behaviour 
because they forget to, and a reminder can facilitate the behaviour, particularly if the 
individual is already motivated to behave. Future research could further investigate 
under which conditions, and for which levels of biospheric values, the interaction effect 
of packaging design and biospheric is more pronounced. Some researchers have found an 
interaction between motivational and contextual factors on pro-environmental behaviour 
(e.g., Bolderdijk et al., 2013; Sauer & Rüttinger, 2004; van den Broek et al., 2017; Wiese 
et al., 2004), while others have not (e.g., Moussaoui et al., 2020). More research on the 
existence and nature of an interaction is important to understand how to make best 
use of contextual cues and informational messages to encourage the pro-environmental 
behaviour of people who prioritise different values.

We acknowledge that while the sample for Study 1 was a representative sample, 
the samples for both studies came from the Netherlands, which is a western, educated, 
industrialized, rich, and democratic (WEIRD) country, and, as such, our results may not 
generalize to non-WEIRD populations. Our sample for Study 2 was also not widely 
representative, being first-year psychology students. We recommend replication of our 
studies with more diverse populations to ensure that the results generalise. Additionally, 
we acknowledge as a limitation that the studies were not pre-registered. However, the 
fact that the results of Study 1 were replicated in Study 2 with actual behaviour provides 
confidence in the findings. We note that a key difference between Studies 1 and 2 was 
that there was no general waste bin offered in Study 1 while there was in Study 2. 
Although we found similar results in both studies, it may be that the presence of a 
potentially more convenient general waste bin in Study 2 lowered recycling rates in that 
study compared to Study 1. Future researchers should ensure comparable conditions to 
allow better comparison between intended and actual recycling rates.

Our results have important practical implications: A small cue such as packaging 
design can lead to more recycling, particularly for those with strong biospheric values. 
We used packaging design to examine whether a contextual factor that makes people 
focus on the environment can promote recycling behaviour. Practitioners may also con­
sider the context more generally and re-design, for example, recycling bins, in a way 
that makes people focus on the environment to promote recycling. Future research could 
investigate which features of packaging design have the greatest influence on recycling 
rates by systematically varying features of the design. Additionally, future researchers 
could integrate other theories on behavioural change in the design and test effects 
of environmental designs on different pro-environmental behaviours. Based on such re­
search, design principles can be derived that can be used to promote pro-environmental 
behaviour change.
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Conclusion
Our study extends previous research on design for behavioural change. Notably, in 
addition to research that reports that packaging design influences purchase likelihood 
(Magnier et al., 2016 Pancer et al., 2017; Steenis et al., 2017), our results suggest that 
packaging design can be related to recycling behaviour, which is critical to reducing 
the ultimate environmental impact of packaging. Furthermore, our results reveal how 
and under which conditions design can stimulate recycling by developing theory-based 
designs. Specifically, a packaging design that makes people focus on the environment can 
promote recycling behaviour, particularly among people who hold moderately strong to 
strong biospheric values. A particular strength of our study is that we measured actual 
behaviour in addition to self-reported behavioural intentions.
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Appendices

Appendix A

Measurement of the Dependent Variable — Likelihood of Recycling

To measure the likelihood of recycling, we asked two questions:

1. [For cups] Imagine that you bought a cup of coffee or tea in this cup at the station. You have 
finished the drink and are about to throw the cup away [For biscuit package] Imagine that 
you bought this product and are eating the last cookie at home. [For both] You are going to 
throw away the packaging. How likely are you to throw the packaging in one of the waste 
bins below: (1 = Definitely not; 7 = Definitely)?
a. Glass.
b. Paper and cardboard.
c. Plastic and synthetic packaging.
d. Biodegradable waste.

2. In which waste bin would you throw this packaging?
a. Paper bin.
b. General recycling bin.
c. Food bin.

For analysis, we used the response to Question 1b above as the dependent variable as this was the 
correct way to dispose of the packages. The responses to the other options in Question 1 and to 
Question 2 were judged to be not useful for data analysis as it is not clear which of these options 
would signal correct recycling of the packages.
Purchase Likelihood and Product Suitability

We asked participants “Would you like to buy coffee or tea in this cup?” or “Would you like to buy 
this product?” We also asked “How suitable do you think this cup is for coffee or tea to-go?” or 
“How suitable do you think this packaging is for the product?”
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For the cups, participants were significantly more likely to indicate that they would buy 
the environmental cup compared to the non-environmental cup and that the environmental cup 
was more suitable for coffee or tea than the non-environmental cup (Table A.1). For the biscuit 
packages, there was no difference in purchase likelihood or product suitability between the two 
designs (Table A.1).

Table A.1

Purchase Likelihood and Suitability of the Cup and Biscuit Designs

Product Question Design M SD N t p
Cups Purchase Environmental 4.04 1.10 189 -3.20 .002

Non-Environmental 3.47 1.34
Suitability Environmental 4.01 1.08 189 -2.71 .007

Non-Environmental 3.55 1.28

Biscuit Purchase Environmental 2.54 1.46 182 -1.10 .27
Non-Environmental 2.32 1.36

Suitability Environmental 3.60 1.28 182 -1.64 .10
Non-Environmental 3.29 1.25

Perceived Sustainability and Attractiveness

Mean scale scores were calculated for perceived sustainability and perceived attractiveness of the 
two cup and biscuit packet designs.

a. Perceived sustainability items:
• This packaging is environmentally friendly/Deze verpakking is milieuvriendelijk.
• This packaging has a relatively low environmental impact/Deze verpakking heft een relatief 

lage milieu-impact.
• This packaging is good for the environment/Deze verpakking is goed voor het milieu.

b. Perceived attractiveness items:
• This packaging is attractive/ Deze verpakking is aantrekkelijk.
• This packaging is beautiful/Deze verpakking is mooi.

For the cups, the environmental packaging design was perceived to be more sustainable and 
more attractive than the non-environmental design (Table A.2). For the biscuit packages, the 
environmental design was perceived to be more sustainable, but not more attractive than the 
non-environmental design (Table A.2).
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Table A.2

Perceived Sustainability and Attractiveness of the Cup and Biscuit Designs

Product Question Design M SD N t p
Cups Sustainability Environmental 4.85 1.06 187 -6.04 < .001

Non-Environmental 3.71 1.52
Attractiveness Environmental 4.86 1.35 187 -5.47 < .001

Non-Environmental 3.70 1.55

Biscuit Sustainability Environmental 4.31 1.40 174 -3.78 < .001
Non-Environmental 3.49 1.29

Attractiveness Environmental 4.40 1.45 174 -.85 .20
Non-Environmental 4.21 1.48

For the cups, perceived sustainability was a positive predictor of the likelihood of recycling, but 
perceived attractiveness did not predict likelihood of recycling. For the biscuit packages, neither 
perceived sustainability and nor attractiveness of the designs predicted the likelihood of recycling 
the packaging (Table A.3).

Table A.3

Predicting Likelihood of Recycling Cup and Biscuit Designs from Perceived Sustainability and Attractiveness

95% CI

Product Predictor β t p Lower Upper

Cups (Constant) 15.57 < .001 4.75 6.13
Sustainability .18 2.08 .04 .009 .36
Attractiveness .04 .46 .65 -.12 .20

Biscuit (Constant) 15.44 < .001 5.30 6.85
Sustainability .05 .57 .57 -.13 .23
Attractiveness .04 .43 .67 -.14 .22

Note. Model fit Cups: R = .21, adj. R 2 = .03, F(2, 186) = 4.33, p = .02; Model fit: Biscuit: R = .07, adj. R 2 = -.01, F(2, 
173) = .48, p = .62.

Influence of the Packaging on the Environment

In a set of questions, we asked participants to “indicate what you think is the influence of this 
packaging”.

Item 1: This packaging leads to less/more depletion of raw materials.
Item 2: This packaging leads to less/more waste problems in the oceans.
Item 3: This packaging leads to less/more environmental pollution.
Item 4: This packaging leads to less/more climate change due to greenhouse gas emissions.
Item 5: This packaging has a negative/positive impact on the environment.

Values for Item 5 were reverse coded prior to analysis.
Scores on each item were averaged to produce a mean score reflecting the perception of the 

influence of the packages on the environment.
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For the biscuit packages, the environmental package was perceived to have a lower negative 
effect on the environment (M = 3.44, SD = 1.37) than the non-environmental, M = 4.01, SD = 1.04, 
t(161) = 3.07, p = .002.

For the cups, the environmental package was perceived to have a lower negative effect on the 
environment (M = 3.48, SD = 0.98) than the non-environmental, M = 4.02, SD = 1.12, t(187) = 354, p 
< .001.
Difficulty of Recycling

In two questions, we asked participants how difficult it was for them to recycle the packaging. The 
responses to the two items were averaged with smaller numbers indicating that it was very easy to 
recycle and larger numbers that it was very difficult.

For the cups, we told the participants to imagine that they had purchased a cup of tea or coffee 
at the station. We asked: “How easy is it for you to recycle this cup at the station?” and “How much 
effort does it take for you to recycle this cup at the station?” There was no significant difference 
between how easy the participants rated recycling the environmental (M = 3.77, SD = 1.96) versus 
the non-environmental, M = 3.94, SD = 2.05, t(181) = 0.57, p = .57, cup.

For the biscuit packages, we told the participants to imagine that they had purchased the 
product and were eating the last cookie at home. We asked: “How easy is it for you to recycle this 
packaging at your home?” and “How much effort does it take for you to recycle this packaging 
at your home?” There was no significant difference between how easy the participants rated 
recycling the environmental (M = 2.17, SD = 2.02) versus the non-environmental, M = 2.28, SD = 
1.87, t(169) = 0.39, p = .70, packet.

Appendix B
Table A.4

Counts of the Number of Environmental and Non-Environmental Cups Disposed of by Each Method

Condition Cans Plastic Paper General Residual Left on Table/Floor Totals

N 0 0 15 4 27 7 53
E 1 2 30 0 14 4 51

Totals 1 2 45 4 41 11 104

Note. N = Non-Environmental, E = Environmental. Any cups placed in the paper bin were counted as having 
been recycled. Counts for all other disposal methods were summed and cups disposed of by these methods 
were considered to not have been recycled.
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