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A B S T R A C T   

This study investigates consumer experiences and perceptions of products and packaging made of recycled 
plastics and examines factors that are linked with the attractiveness of such applications. Generally, the drivers 
and barriers related to the demand for recycled plastics are not thoroughly understood. To study these, a survey 
was conducted in Finland. The results reveal that 93% of consumers of recycled plastic applications are satisfied 
with the acquired products and would buy the products again. The use of recycled plastic is stated to have 
positively affected purchase decisions of 86% of consumers. The results imply that females, younger people, 
those who recycle, and those who are environmentally conscious are likelier to think that the use of recycled 
plastics increases product attractiveness. However, developers and producers should pay attention to availability, 
product selection and labeling of recycled plastics. The study provides information on potential customers, 
marketing strategies, and appreciated product characteristics for developers, manufacturers, policy-makers, and 
researchers in the plastic field.   

1. Introduction 

Consumers play a significant role in the development of the circular 
economy of plastics. In Europe, approximately 40% (20 million tons) of 
plastic demand is in packaging (PlasticsEurope, 2020). Curbing con-
sumption is the primary action for conserving natural resources and 
preventing the harmful impact of plastics. Actions are also required in 
the end-of-use phase of a product or packaging so that reuse is priori-
tized and waste does not end up as litter in the environment but rather is 
sorted for recycling. In transition to a circular economy, the European 
Union (EU) has set strategic approaches to plastics, such as EU-wide 
targets for collecting and recycling more plastic packaging waste. All 
plastic packaging placed on markets in the EU must be reusable or 
recyclable by 2030.1 The targets of recycling plastic packaging waste 
have been set to 50% by 2025 and 55% by 2030.2 However, it must be 
noted that sorting, collecting, and processing waste are only the first 
steps of successful recycling. For material to be truly recycled, it needs to 
end up as a raw material in a new product. Hence, when consumers are 
making purchasing decisions, the attractiveness of products and/or 

packaging made of recycled plastic increases the demand for recycled 
plastics. 

The aim of this study is to add to the understanding of consumer 
attitudes toward products and packaging made of recycled post- 
consumer plastic packaging waste and to examine the factors that 
might influence acceptance. The study utilizes data collected from 
Finnish consumers. In Finland, plastic packaging waste has been 
collected from households since 2016 and it is currently the primary 
plastic material flow that is collected from consumers and recycled. 
Other waste plastic flows, such as rigid plastics, plastic waste from 
electrical and electronic equipment (WEEE-plastic), composites, and 
plastics from construction and agriculture, are also significant and 
developing their utilization is important (see e.g., Liu et al., 2022; 
Briassoulis et al., 2013). However, recycling these streams is considered 
challenging due to, for example, harmful substances or the structure of 
the material, and solutions for these challenges are still being developed 
(Fjäder et al., 2022; Sormunen et al., 2022; Hennebert, 2020). There-
fore, this study considers applications specifically for recycled plastic 
packaging waste. 
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The environmental problems associated with plastics have acceler-
ated research and policy development that support the transition toward 
a sustainable circular economy of plastics. The volume of social- 
scientific research focusing on the relationship between consumers 
and plastic has increased notably in recent decades. The previous liter-
ature has focused on themes such as plastic problem awareness and 
perception of virgin plastic, plastic consumption behavior, and solutions 
to the plastic problem (Heidbreder et al., 2019). However, academic 
studies on consumer preferences for the use of recycled plastics in 
products are scarce. 

In the EU, Eurobarometer surveys regularly study European attitudes 
toward the environment. The latest survey from 2020 reveals that a clear 
majority of respondents are worried about the environmental impact of 
microplastics and everyday products made of plastic (Special Euro-
barometer, 2020). Public concern about the negative environmental 
impacts of plastics is also evident, for example, in Australia (Dilke-
s-Hoffman et al., 2019). Moreover, the Eurobarometer reveals that 
almost half (45%) of the respondents have avoided single-use plastic 
goods in the past six months. In reducing plastic waste and littering, the 
respondents find especially the provision of more and better collection 
facilities for plastic waste, education on how to reduce plastic waste, 
industry and retailer efforts to reduce plastic packaging, and product 
design that facilitates recycling to be important factors (Special Euro-
barometer, 2020). 

To mitigate the negative impacts of plastics, a variety of substitutes 
for traditional plastics are being developed, such as biobased and 
recycled plastics. This has raised interest in consumer preferences for 
new materials. Perceptions, especially of products and packaging made 
of biobased plastics, have been studied previously (see, e.g., Scherer 
et al., 2018; Taufik et al., 2020; Zwicker et al., 2021). Regarding bio-
based plastics, research has also been done on the mechanisms to steer 
toward sustainable behavior, such as the effect of nudging on willing-
ness to pay (WTP) (Wensing et al., 2020). However, there are few studies 
on consumer preferences specifically for recycled plastics in the 
literature. 

Recently, Herrmann et al. (2022) compared consumers’ perceptions 
of sustainability and willingness to pay between traditional plastic and 
different alternatives for food packaging (unpacked, paper, recycled 
plastic, and bioplastic3). A discrete choice experiment and qualitative 
free-text analysis revealed that consumers are willing to pay more for 
food packaging made of recycled plastic compared to traditional plastic 
or bioplastic. On the other hand, the need to further assess and 
communicate the sustainability of different options was identified. 

Globally, the abundant use of plastic bottles motivates research on 
material perceptions of this application. In many countries, waste 
management and recycling of plastics (incl. bottles) is still in its infancy. 
De Marchi et al. (2020) studied Italian consumers’ preferences and 
willingness to pay for water bottles made of traditional, biobased and 
recycled plastics with the Discrete Choice Experiment. The result was 
that biobased plastic bottles were preferred over traditional plastic 
bottles, and consumers were also willing to pay more for them, in 
contrast to the results by Herrmann et al. (2022) regarding biobased 
food packaging. Moreover, bottles made of recycled plastic were dis-
approved by the respondents compared to traditional plastic bottles 
because the recycled material was considered contaminated. This view 
has also been revealed in other studies (see, e.g., Magnier et al., 2019; 
Meng and Leary, 2021). These findings highlight that people are careful 
with materials that come in contact with food or skin. Orset et al. (2017) 
found that providing information on different plastics increased the 
willingness to pay for a plastic bottle made of recycled plastic. In 
Finland, PET bottles have been collected and recycled through a deposit 

scheme since 2008, and the return rate is over 90% (Suomen Palautus-
pakkaus Oy, 2021a, 2021b). Thus, in this study, plastic bottles were not 
considered primary applications for recycled plastics in Finland. 

Overall, the literature examining user experiences or suitable prod-
uct applications of recycled plastic among consumers is very limited. In 
addition, no detailed analyses exist on the factors that are linked with 
the attractiveness of products made of recycled plastic. This paper 
contributes to these less studied areas by utilizing citizen survey data 
collected from Finnish consumers. 

The remainder of the paper is organized as follows. Section 2 pre-
sents the data and methods. Section 3 focuses on the study results and 
discussion. Section 4 provides conclusions, suggestions for the field, and 
future research ideas. 

2. Data and methodology 

2.1. Survey design 

Careful survey planning and implementation are important in 
maximizing the reliability and validity of survey results. The survey 
development was started by overviewing the literature on consumer 
preferences for recycled and regular plastics (Dilkes-Hoffman et al., 
2019; Ketelsen et al., 2020) and Eurobarometer studies (Flash Euro-
barometer 388, 2015; Special Eurobarometer, 2017, 2020). In addition, 
a stakeholder survey was conducted in September 2020 to identify 
knowledge gaps and the most relevant aspects to be covered in the cit-
izen survey. The stakeholder survey was administered online in 
Webropol and targeted to participants in the ALL-IN for Plastics Recy-
cling (PLASTin) project funded by Business Finland. In total, 15 re-
sponses were received, including insights from business representatives 
(e.g., plastics and recycling companies), researchers, and experts. The 
findings of the stakeholder survey indicated that the greatest knowledge 
gaps related to finding accepted and rejected applications for recycled 
plastics, determining the willingness to pay for recycled plastic, under-
standing the importance of different product attributes, and identifying 
the hopes for product information and labeling. After the stakeholder 
survey, the questionnaire was drafted and further developed by inter-
viewing and collecting comments from the stakeholders. The survey 
pilot was executed in April 2021 by interviewing six potential re-
spondents with different backgrounds. These interviews enabled us to 
test how the questions and statements were understood and to again 
make the necessary changes to the survey. 

Overall, the final survey gathered information on respondents’ i) 
general views of plastics, ii) recycling and purchasing practices, iii) 
usage and experiences of recycled plastic products, iv) preferences for 
recycled plastic product characteristics, v) opinions on suitable labeling, 
vi) environmental attitudes, and vii) sociodemographic characteristics. 
The final survey took place between May 12 and June 9, 2021. The 
survey was administered online in Webropol, and the participants were 
invited by mail that included a short introduction on the survey topic 
and instructions on how to respond to the online survey. The survey 
invitations were targeted to 5,000 Finnish individuals between 18 and 
80 years old who were randomly drawn from the Population Informa-
tion System Finland. The participants were incentivized to respond by 
being offered a chance to win a prize in a lottery.4 

A total of 301 responses were received, resulting in a response rate of 
6%. Due to the strict budgetary constraints of the project, sending a 
reminder letter was not possible even though doing so could have 
increased the response rate. It is acknowledged that the response rate is 
rather low, and thus, the collected sample may suffer from nonresponse 
bias. On the other hand, a clear advantage of the collected sample is that 
access to a representative sample frame of Finnish individuals was 

3 In Herrmann et al., 2022) the terms biobased, biodegradable, and 
biobased-and-degradable plastic were summarized under the umbrella term of 
bioplastic. 

4 The prizes were ten scissors partly made of recycled plastics and two 100€ 
gift cards. 
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available from which the target population was randomly drawn. 
Possible reasons for the low response rate include the way initial contact 
was made, the online survey mode, and the topic being considered less 
interesting. 

The descriptive statistics of the respondents are presented in Table 1. 
The respondents are representative of the original random sample 
regarding age. Additionally, household size, living environment and 
housing type are close to the Finnish averages. Female respondents are 
slightly overrepresented in the sample. The share of secondary educated 
individuals is relatively similar to the corresponding sample of the 
Finnish population over 15 years old. On the other hand, the collected 
sample has a higher share of highly educated people and a lower share of 
people with primary education. Note that the education shares are not 
fully comparable because the corresponding Finnish sample includes all 
individuals over 15 years old, and the survey respondents were from a 
representative sample aged between 18 and 80 years. If this is accounted 
for, the share of people with tertiary education is higher among Finns 
aged between 18 and 80 years, and the share of people with primary 
education is lower, thus slightly mitigating the presented differences. 
Unfortunately, income information is not publicly available for the 
surveyed income categories. 

2.2. Empirical model 

To study what factors explain respondents’ answers on the claim “the 
use of recycled plastic in a plastic product increases its attractiveness”, 
an ordered probit regression is conducted. The ordered probit regression 
considers nonlinearities in the survey responses and treats the responses 
as rankings (Greene, 2018). The responses are measured on a 5-point 
Likert scale. Here, yi is observed indicating the response of the indi-
vidual i on the attractiveness statement. More formally, we can define: 
⎧
⎪⎪⎪⎪⎪⎪⎪⎪⎪⎨

⎪⎪⎪⎪⎪⎪⎪⎪⎪⎩

yi = 0 (totally disagree) if y∗i ≤ μ0

yi = 1 (somewhat disagree) if μ0 < y∗i ≤ μ1

yi = 2 (neither agree nor disagree) if μ1 < y∗i ≤ μ2

yi = 3 (somewhat agree) if μ2 < y∗i ≤ μ3

yi = 4 (totally agree) if y∗i > μ3 ,

(1)  

where y∗i is the unobserved latent variable related to the response of the 
individual i, and μ0 to μ3 correspond to the threshold parameters. 
Further, the regression model can be written as: 

y∗i = β
′

Xi + εi, (2)  

where Xi is the vector of explanatory variables, β are the corresponding 
coefficients, and εi is the normally distributed error term. The co-
efficients are estimated by maximum likelihood method. We use robust 
standard errors. 

3. Results and discussion 

3.1. Experiences, suitability and recycling habits 

The survey collected versatile information on user experiences, 
suitability, and opinions of recycled plastics. Approximately 60% of the 
respondents own or have owned a product made partly or fully of 
recycled plastics. A considerable share of respondents (31%) do not 
know whether they have owned such products. Most of the products are 
plastic bags (67%) and different kinds of home supplies, such as clean-
ing, storage and kitchen supplies as well as garden and yard products 
(Appendix A, Figure A1). 

Fig. 1A shows that of those respondents who own or have owned 
recycled plastic products, the use of recycled plastic has often positively 
impacted the respondents’ purchase decisions. 41% state it had a 
somewhat positive effect and 45% that it had a very positive effect, 
whereas only 1% indicate some sort of negative effect. In addition, the 
respondents were very satisfied with the products made of recycled 
plastic because 93% stated that they would buy such products again 
(Fig. 1B). 

When respondents are asked which products recycled plastic is 
suitable for, most again choose plastic bags (63%) and home supplies, 
such as cleaning and storage supplies (58% and 56%, respectively) but 
also packaging (62%) and garden and yard products (58%) receive a 
high number of votes (Fig. 2). Interestingly, food packaging, toys and 
anything are all chosen by more than 30% of the respondents. This 
implies that a considerable share of consumers may find recycled plastic 
safe to use in skin and food contact. On the other hand, it is also possible 
that the respondents did not carefully consider safety (or legal) aspects 
when choosing the product categories in this question, e.g., regarding 
food contact materials. 

The respondents were also given an opportunity to further elaborate 
on the products they considered suitable for recycled plastic and to 
comment on whether they considered the use of recycled plastic to be a 
selling point for some product. Seventy-six open responses were 
received. Approximately 10% of these responses suggest that using 
recycled plastic would act as a selling point in almost any product or 
application. A few respondents state that using recycled plastic would be 

Table 1 
Descriptive sociodemographic statistics of the respondents and corresponding 
samples of Finns.  

Sociodemographic characteristics Respondents (N =
301) 

Corresponding 
sample 

Average Average 

Age (years) 51.1 49.7a 

Household size (persons) 2.6 2.3a  

Percent Percent 
Gender (N ¼ 299) 
Female 55.9 49.3a 

Male 43.1 50.7a 

Other 0.3 NA 
I’d rather not say 0.7 NA 
Household income (gross, €/month) (N ¼ 288) 
<2000 13.5 NA 
2000–3999 31.3 NA 
4000–5999 28.1 NA 
6000–8999 18.8 NA 
>9000 8.3 NA 
Education (N ¼ 297) 
Primary 4.7 25.8b 

Secondary 43.1 40.6b 

Tertiary 50.5 32.6b 

Other 1.7 1.0b 

Living environment (N ¼ 299) 
Town or city 64.9 61.3c 

Sparsely populated area or small 
population center 

35.1 38.7c 

House type (N ¼ 300) 
Detached or semidetached house 50.6 49.3d 

Terraced house 14 13.2d 

Apartment building 34.7 36.0d 

Other 0.7 1.4d 

NA: not available. 
a Corresponding sample refers to the random sample (N = 5,000) received 

from the civil registry. 
b Corresponding sample refers to the Finnish population over 15 years old in 

2020 (Official Statistics of Finland, 2020). 
c Corresponding sample refers to the GIS-based urban-rural classification for 

Finland and Finnish population in 2018 (Helminen et al., 2020). The town and 
city share includes people living in inner and outer city areas (see Figure 7 in 
Helminen et al. (2020)). 

d Corresponding sample refers to the Finnish population and their shares 
living in apartment buildings, detached houses, terraced houses and other res-
idential dwellings in 2017 (Official Statistics of Finland, 2018). 
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a selling point, especially in toys, clothing and other textiles, and food 
packaging. 

To investigate the most important features when purchasing a 
product made of plastic, the respondents were asked to imagine pur-
chasing cleaning equipment. Suitability, high quality, longevity, and 
safety are considered clearly as the most important features, with over 
80% of the responses given for options ‘important’ or ‘very important’ 
(Fig. 3). The impeccable appearance of the cleaning equipment is 
considered the least important feature, with over 50% of the responses 
selecting the options ‘somewhat unimportant’ and ‘not at all important’. 

The survey also included questions on respondents’ sorting and 
recycling practices. The results indicate that respondents are actively 
taking part in recycling. Eighty percent of the respondents sorted plastic 
packaging waste and recycled it always (56%) or nearly always (24%). 
The remaining 20% state that they rarely (12%) or never (8%) do so. The 
most common reason for not recycling is the poor accessibility of waste 

collection points (see also Fogt Jacobsen et al., 2022; Zhang et al., 2021). 

3.2. Factors linked to the attractiveness of products made of recycled 
plastic 

3.2.1. Product-specific factors 
This section presents the results on product attributes affecting the 

attractiveness of products made of recycled plastic. Overall, a vast ma-
jority of the respondents (78%) think that the use of recycled plastic in a 
plastic product increases the product’s attractiveness (Appendix A 
Table A1). In particular, recycling and material utilization (79%) as well 
as reduced carbon and material footprints (50% and 35%, respectively) 
are seen as attractiveness-increasing factors (Fig. 4). 

On the other hand, when respondents are asked about the factors 
that decrease attractiveness (see Fig. 5), approximately one-third (31%) 
state that product labeling is unclear. In an open-ended question, the 

Fig. 1. A) Response to ‘Evaluate how the use of recycled plastic in the product affected your purchase decision’, N = 181. B) Response to ‘Based on your user 
experience, would you buy the recycled plastic product(s) again?’, N = 181. 

Fig. 2. Response to ‘What applications do you think recycled plastic is suitable for? You can choose several alternatives,’ N = 301.  
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respondents were given an opportunity to elaborate what kind of in-
formation they wish were provided with a product made of recycled 
plastic. Seventy-three open responses were received. Most commonly, 
the respondents wish that the labels contained more information about, 
e.g., the share of recycled plastic in a product, recyclability, safety as-
pects, and environmental impacts. In general, reliability, clarity and 
simplicity are valued in labeling. 

A typical way to communicate that product or packaging takes into 
account the environmental and safety aspects is ecolabels (Ranasinghe 
and Jayasooriya, 2021; Rubik et al., 2008). In Europe, examples of 
well-known ecolabels available also for plastic products and packaging 
are Nordic Swan Ecolabel, EU Ecolabel, and the German Blue Angel. 
Depending on the product group, the requirements for obtaining the 
Nordic Swan Ecolabel can include: a minimum share of recycled plastic 
in the product or packaging, prohibiting harmful chemical substances in 
recycled plastic, documented either by testing or supply chain 

traceability, and promoting post-consumer plastic over pre-consumer 
plastic if possible, for a specific product area (Nordic Ecolabelling, 
2022).5 

These labels therefore help to communicate to consumers, for 
example, the minimum proportion of recycled plastic in a product or 
packaging. However, the criteria behind the labels require familiarizing 
and differ between each product category. It can also be difficult to 
distinguish between official and unofficial ecolabels, and on the other 
hand, it is not easy to assess the true sustainability based on individual 
environmental claims provided on a product or packaging. Therefore, 
providing supporting information about green claims and ecolabels help 
to foster consumers’ trust and positive attitudes (Atkinson and Rosen-
thal, 2014; Darnall et al., 2018). 

Alongside the unclear labeling, uncertainty regarding the safety of 
recycled plastic is considered unfavorable by one-third (31%) of the 
respondents. The following attractiveness decreasing factors are poor 

Fig. 3. Response to ‘Evaluate how important you typically consider the following features when purchasing a cleaning equipment made of plastic.’ N = 301.  

Fig. 4. Response to ‘What do you think increases the attractiveness of a product or packaging made partly or entirely of recycled plastic? Choose the two most 
important alternatives.’, N = 301. 

5 For example, Nordic Swan criteria for compost bins made up of more than 
10 w-% of plastic includes a requirement to include a minimum of 30 w-% 
recovered materials (Nordic Ecolabelling, 2020). Similar kind of requirements 
are also included in EU Ecolabel and Blue Angel criteria. 
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availability (28%) and doubt about the material’s durability and 
longevity (21%). 

Product appearance was chosen by 14% of the respondents. The 
views on these kinds of common problems of recycled plastics (color 
cloudiness or dark tones, uneven surface texture and odor) are next 
examined. The main finding is that the respondents are most willing to 
accept color irregularities. Surface irregularities are also relatively well 
accepted, but abnormalities in odor are not as widely accepted. In open 
responses (76 received), 18% of the respondents specified that odor ir-
regularities would be considered very negative, especially in food con-
tact materials. Regarding the deviation of uneven surfaces, some 
respondents highlighted the importance of hygiene; a product with an 
uneven surface may collect dirt more easily and be difficult to clean. 
Overall, many respondents state that product usability and functionality 
are essential. If usability does not suffer, then irregularities are often 
perceived as minor matters. 

3.2.2. Respondent-specific factors 
Next, the article discusses the empirical results of the ordered probit 

regression focusing on the respondent-specific factors linked with the 
perception of the attractiveness of recycled plastic. For the regression 
analyses, 29 respondents were excluded with missing observations for 
the dependent variable and some of the explanatory variables (income, 
age, and/or attitudinal variables). The final sample includes 272 fully 
completed responses. 

The dependent variable and its response densities are presented in 
Appendix A in Table A1. In addition, Table A2 shows the explanatory 
variables, which are classified into sociodemographic characteristics, 
plastic-related practices and attitudes, and general purchasing attitudes. 
It is likely that some of the explanatory variables are correlated. Thus, 
correlations between explanatory variables are reported in Table A3. 
Overall, we observe relatively weak correlations. The highest correla-
tion (0.62) is found between variables Recyclability important and Envi-
ronmental friendliness important. We also computed the variance inflation 
factors (VIFs) to quantify possible multicollinearity (Appendix A, 
Table A4). VIFs are typically below 1.5 except variables Secondary and 
High education get VIF values around 6. The relatively low VIF values 
and additional robustness checks indicate multicollinearity not being a 
significant problem in this data. 

Table 2 shows the results of the ordered probit regressions. The three 
models include different sets of explanatory variables based on the 
variable classification presented in Table A2. The interpretation of the 

coefficients is not straightforward in the ordered probit regression. The 
signs of the estimated coefficients give the directional impact of the 
explanatory variable on a respondent’s view on the attractiveness 
statement measured by the latent dependent variable. All the models 
include variables that statistically significantly explain the probabilities 
of the latent dependent variable. Note that the threshold parameters are 
necessary for the computations, but inferencing them is meaningless. 

The results reveal that of the sociodemographic characteristics, the 
gender of the respondent is the most persistent factor linked with 
agreeing on the attractiveness statement. The coefficient for Female is 
positive and highly statistically significant in all three models. This may 
be explained by the fact that the existing product portfolio utilizing 
recycled plastic is more focused on household goods such as kitchen and 
cleaning supplies (see Appendix A, Figure A1). The literature also sug-
gests that females are more in favor of purchasing sustainable products 
than men (Halder et al., 2020; Luchs and Mooradian, 2012; Rausch 
et al., 2021). In addition, the results indicate that being under 30 years 
old and highly educated significantly increases the likelihood of 
agreeing with the attractiveness statement in two of the models. The 
evidence on the role of age in pro-environmental attitudes and sus-
tainable consumption behavior is mixed (see, e.g., Halder et al., 2020), 
whereas higher education has often been reported to be positively 
correlated with pro-environmental attitude and sustainable purchase 
intention (see, e.g., Chekima et al., 2016). The variable Household size 
has a statistically significant and positive coefficient, implying that 
larger households are more supportive of the use of recycled plastic in 
products. This suggests that larger households, which produce more 
waste, may be more aware of the composition and amount of waste and 
are, in turn, more interested in recovery. Having children might also 
provoke a more sustainability and future oriented mindset. However, 
Income and Countryside do not have statistical power in explaining re-
spondents’ opinions. Currently, recycled plastic is utilized in very 
common household products and packaging, such as dish brushes and 
detergent bottles, and there is little price difference compared to similar 
products made of virgin plastics. This allows the purchasing of these 
products for a diverse group of people regardless of income level or 
distance to a large city, thus most likely increasing attractiveness. 

From the plastic-related practices and attitudes, the coefficient of the 
Recycles plastic packaging variable is statistically significant and positive, 
indicating support for the attractiveness aspect to use recycled plastic in 
products. This is an expected result because motivational factors for 
household recycling include, for example, the possibility of material 

Fig. 5. Response to ‘What do you think reduces the attractiveness of a product or packaging made partly or entirely of recycled plastic? Choose the two most 
important alternatives.’, N = 301. 
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reuse and preservation of virgin materials (Fogt Jacobsen et al., 2022; 
Vicente and Reis, 2007). Additionally, the variable Environmental worry 
about plastics is positively linked with supporting the attractiveness 
statement. The reasoning behind this may be that if the plastic (pack-
aging) waste is collected, recycled, and reused, less plastic waste ends up 
polluting the environment, and virgin materials are saved. Surprisingly, 
user experience with products made partly or fully of recycled plastic 
does not explain responses on the examined dependent variable. 

The variables measuring general purchasing attitudes reveal several 
interesting findings (see Model 3 in Table 2). As expected, respondents 
who pay more attention to a product’s environmental friendliness are 
more likely to agree with the attractiveness statement. This implies that 
pro-environmental attitudes and purchase intentions are linked with 
positive perceptions of recycled plastic. The results also show that those 
respondents who are hesitant about buying products for that do not meet 
their safety expectations (variable safety important) are more likely to 
agree with the attractiveness statement. This suggests that respondents 
who value product safety are not concerned about possible hazardous 
substances in recycled plastics. On the other hand, if a respondent places 
a lot of weight on the product appearance (variable Appearance most 
important), the likelihood of agreeing with the statement decreases. This 
is an expected result (see also Fig. 5) because recycled plastic products 
can have minor noticeable abnormalities in color and/or surface 
compared with products made of virgin plastic. The variable Recycla-
bility important has a negative sign and is statistically significant, thus 
implying that respondents who pay more attention to the recyclability of 
products are less likely to agree that the use of recycled plastic increases 
product attractiveness. This seems sensible because the utilization of 
recycled material in a product may in some cases complicate its recy-
clability later. Interestingly, the variable Price most important, does not 
have explanatory power in the regression. This shows weak evidence 
that price may not be the main determinant when examining the 
attractiveness of recycled plastic applications. However, the role of price 
should be further studied with more suitable research settings. 

4. Conclusions 

This article provides new and valuable information on consumers’ 
experiences with recycled plastic applications. In addition, it adds to the 
understanding of both product- and consumer-specific factors that are 
linked to the perception of the attractiveness of recycled plastics. Ver-
satile citizen survey data from Finland are utilized to study these 
perceptions. 

The findings indicate that consumers of recycled plastic applications 
are usually satisfied with the acquired products. In addition, the use of 
recycled plastic is often stated to positively impact the purchase deci-
sion. Based on the results, the characteristic appearance of recycled 
plastic (color cloudiness or dark tones) is not found to be as significant a 
barrier as one might expect. The characteristic appearance does not 
matter in products for which the consumer emphasizes functionality or 
in which the use of recycled plastic is already familiar. The feedback 
implies that the characteristic appearance is likely to work positively in 
the branding of functional recycled plastic products, such as home 
supplies. 

When exploring consumer-specific factors linked to the positive 
perception of recycled plastic, the findings reveal that females, younger 
people, those who recycle, and those who are environmentally conscious 
are likelier to think that the use of recycled plastics increases product 
attractiveness. Income or living environment do not have statistical 
power in explaining this view. Furthermore, consumers do not seem to 
find recycled plastic products unsafe. This may reflect confidence in the 
responsibility of recycled plastic production in Finland, e.g., related to 
the management of chemicals.6 

Whereas both experiences and preferences related to recycled plastic 
products are found to be relatively positive among consumers, product 
availability and labeling require more attention. According to the re-
sults, the current product selection is found to be too limited. Recycled 
plastic is also accepted as a material in a variety of products. These 

Table 2 
Results of the ordered probit regression.  

Variable Model 1 Model 2 Model 3 

Coeff.  Std. Error P value Coeff.  Std. Error P value Coeff.  Std. Error P value 

Constant 1.2611 *** 0.3349 0.0002 0.7655 * 0.4323 0.0766 0.8545 * 0.5118 0.0950 
Under 30 years old 0.4197  0.2553 0.1002 0.4557 * 0.2551 0.0741 0.4683 * 0.2608 0.0725 
At least 60 years old − 0.0251  0.1527 0.8693 − 0.1094  0.1563 0.4840 − 0.1621  0.1643 0.3237 
Female 0.4978 *** 0.1459 0.0006 0.4011 *** 0.1476 0.0066 0.4630 *** 0.1570 0.0032 
Household size 0.0824  0.0608 0.1754 0.1086 * 0.0576 0.0595 0.0853 * 0.0462 0.0647 
Income − 0.0173  0.0329 0.5995 − 0.0398  0.0335 0.2357 − 0.0431  0.0343 0.2093 
Countryside − 0.1651  0.1878 0.3795 0.0219  0.2032 0.9140 − 0.0329  0.2082 0.8744 
Secondary education 0.5716 ** 0.2670 0.0323 0.4235  0.3284 0.1973 0.2851  0.3526 0.4188 
High education 0.7065 *** 0.2708 0.0091 0.6064 * 0.3320 0.0677 0.4490  0.3574 0.2090 
Recycles plastic packaging     0.3980 ** 0.1807 0.0276 0.3523 * 0.1884 0.0615 
Owns a product made of recycled plastic     0.1767  0.1473 0.2301 0.1822  0.1479 0.2179 
Environmental worry about plastics     0.7723 *** 0.1538 0.0000 0.7605 *** 0.1636 0.0000 
Appearance most important         − 0.2645 * 0.1593 0.0967 
Price most important         0.1293  0.1534 0.3991 
Environmental friendliness important         0.3896 ** 0.1699 0.0218 
Safety important         0.3435 * 0.1775 0.0529 
Recyclability important         − 0.3385 * 0.1760 0.0545 
μ1 0.7728 *** 0.1734 0.0000 0.8591 *** 0.1783 0.0000 0.8941 *** 0.1782 0.0000 
μ2 1.4269 *** 0.1544 0.0000 1.5576 *** 0.1551 0.0000 1.6167 *** 0.1530 0.0000 
μ3 2.4686 *** 0.1400 0.0000 2.7019 *** 0.1387 0.0000 2.7906 *** 0.1390 0.0000 
Model characteristics 
LL − 321.4    − 302.1    − 295.7    
LL(0) − 336.5    − 336.5    − 336.5    
AIC/N 2.451    2.332    2.321    
Number of respondents N 272    272    272    
Number of parameters K 12    15    20    

*, **, and *** indicate significance at the 0.1, 0.05, and 0.01 levels, respectively. 

6 On the other hand, consumers may have also been emphasizing the func-
tional aspects of considered products (e.g., no loose parts). 
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findings together imply that there is room in the market for new con-
sumer products made of recycled plastics. 

Regarding product labeling, a clear indication that the product is 
made of recycled plastic is appreciated. This helps consumers find the 
products in the store. Moreover, more detailed information on i) the 
share of recycled plastic in a product, ii) the environmental benefits of 
choosing a product made of recycled plastic over one made of virgin 
plastic, iii) recyclability, and iv) safety are welcomed and help con-
sumers make informed purchasing decisions. As different standards (e. 
g., CEN or ISO) for recycled plastics are currently being discussed and 
developed, they could also be linked with labels. Generally, standards 
could help manufacturers use different types of recycled plastics in 
consumer products. 

The benefits of the circularity of materials, such as plastics, are 
achieved when recycled material is used in new products. At the same 
time, it is evident that recycled plastic markets should be endorsed to 
reach the EU’s recycling targets. Thus, it is of the utmost importance to 
focus on the availability, selection, design, and labeling of consumer 
products made fully or partly of recycled plastics. 

Even though the article provides interesting findings related to the 
demand for recycled plastics, the study has some limitations. The 
research results are not fully generalizable to all Finns due to slight 
differences in respondents’ education level and gender. However, we 
believe that the study provides new and valuable information, especially 
for individuals who are more likely consumers of recycled plastic ap-
plications. Further research is required to study consumer experiences 
and perceptions of recycled plastic applications in other areas and 
countries. In addition, research is needed to add to the understanding of 
the role and relative importance of different plastic product attributes. 
More precisely, it would be important to estimate consumers’ willing-
ness to pay for recycled plastic material use in products. This could be 
done, for example, by using a choice experiment methodology. 
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editing, Supervision. Milja Räisänen: Conceptualization, Investigation, 
Formal analysis, Validation, Visualization, Writing – original draft, 
Writing – review & editing. Sari Kauppi: Conceptualization, Investi-
gation, Validation, Writing – review & editing, Project administration. 

Declaration of competing interest 

The authors declare that they have no known competing financial 
interests or personal relationships that could have appeared to influence 
the work reported in this paper. 

Data availability 

The data that has been used is confidential. 

Acknowledgments 

This work was funded by the Business Finland project ALL-IN for 
Plastics Recycling (PLASTin) (9030/31/2019). The authors wish to 
thank the PLASTin project’s experts and researchers for the valuable 
discussion and comments during the survey development. In addition, 
the constructive feedback from the three anonymous reviewers is 
acknowledged. 

Appendix A. Supplementary data 

Supplementary data to this article can be found online at https://doi. 
org/10.1016/j.jclepro.2022.134720. 

References 

Atkinson, L., Rosenthal, S., 2014. Signaling the green sell: the influence of eco-label 
source, argument specificity, and product involvement on consumer trust. J. Advert. 
43 (1), 33–45. https://doi.org/10.1080/00913367.2013.834803. 

Briassoulis, D., Hiskakis, M., Babou, E., 2013. Technical specifications for mechanical 
recycling of agricultural plastic waste. Waste Manag. 33 (6), 1516–1530. https://doi. 
org/10.1016/j.wasman.2013.03.004. 

Chekima, B., Syed Khalid Wafa, S.A.W., Igau, O.A., Chekima, S., Sondoh, S.L., 2016. 
Examining green consumerism motivational drivers: does premium price and 
demographics matter to green purchasing? J. Clean. Prod. 112, 3436–3450. https:// 
doi.org/10.1016/j.jclepro.2015.09.102. 

Darnall, N., Ji, H., Vázquez-Brust, D.A., 2018. Third-party certification, sponsorship, and 
consumers’ ecolabel use. J. Bus. Ethics 150, 953–969. https://doi.org/10.1007/ 
s10551-016-3138-2. 

De Marchi, E., Pigliafreddo, S., Banterle, A., Parolini, M., Cavaliere, A., 2020. Plastic 
packaging goes sustainable: an analysis of consumer preferences for plastic water 
bottles. Environ. Sci. Pol. 114, 305–311. https://doi.org/10.1016/j. 
envsci.2020.08.014. 

Dilkes-Hoffman, L.S., Pratt, S., Laycock, B., Ashworth, P., Lant, P.A., 2019. Public 
attitudes towards plastics. Resour. Conserv. Recycl. 147, 227–235. https://doi.org/ 
10.1016/j.resconrec.2019.05.005. 

Ecolabelling, Nordic, 2020. Nordic Ecolabelling for Compost Bins, 11 June 2014 – 30 
June 2023. Available at:, Version 3.2. https://www.nordic-ecolabel.org/product-gro 
ups/group/?productGroupCode=019. 

Ecolabelling, Nordic, 2022. Recycled plastics. referred. https://www.nordic-ecolabel.or 
g/nordic-swan-ecolabel/environmental-aspects/circular-economy-and-resource-e 
fficiency/recycled-plastics/. (Accessed 25 August 2022). 

Flash Eurobarometer 388, 2015. Attitudes of Europeans towards Waste Management and 
Resource Efficiency (v1.00) [Data set]. European Commission, Directorate-General 
for Communication. Available at: http://data.europa.eu/88u/dataset/S1102_388. 
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