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EXECUTIVE SUMMARY 
 
Consumers play an essential role in the circular plastics transition. When it comes to recycling, they purchase and 
accept products made from recycled plastics, use them circularly, and separate from them at the end-of-use in a 
responsible manner to close the loop.  

This part of the INCREACE project aims (A) to drive the consumer acceptance of products made from recycled 
plastic and (B) to enhance the collection of end-of-use products to enable circular processing including recycling. 
It aspires to engage people and communities in this transition through design at the beginning and end of the 
consumption cycle. As a first step, this report provides the state-of-the-art of consumer acceptance of recycled 
plastics in Electrical and Electronic Equipment (EEE) and of divestment, and identifies knowledge gaps. 

Inventory of barriers and drivers for the consumer acceptance of recycled plastics in EEE 

The first study identifies the factors influencing consumer acceptance of recycled plastics in EEE. Combining desk 
research and interviews with industry experts, the research investigates barriers and drivers, and provides insights 
into the strategies employed by EEE brand owners to encourage consumer to embrace such products. These 
findings can assist businesses in better understanding consumer behaviour and making informed design decisions 
to promote the acceptance of products made from recycled plastics. 

Key barriers and drivers to consumer acceptance of EEE products made from recycled plastics 

Interviewees experienced the following main barriers and drivers for consumer acceptance of plastics in EEE. 

• Assumptions about consumer responses. Assumptions about consumer acceptance of recycled plastics 
in the EEE sector are common among brand owners, but often not validated through user research. This 
may lead to suboptimal decisions. 

• Communicating recycled content. Brand owners leverage communication with consumers in contrasting 
ways. Some do not communicate the use of recycled content for fear of low-quality perception by 
consumers, whereas others centre campaigns around circular plastics.  

• Recognisability. The extent to which consumers derive certain types of value from products made with 
recycled plastics likely varies between EEE categories. This has implications for how ‘recognisable’ 
recycled plastic content should be. 

• Consumer responses. Perceived risks (i.e. performance, financial and safety risks) associated with 
recycled plastics are addressed through different approaches such as design modifications or by avoiding 
recycled plastics in specific parts. 

• Certification of recycled content. (Standardized) certification of recycled materials emerged as an 
important factor in promoting consumer acceptance. 

• Influencing factors. Cultural differences, community influence and varying levels of environmental 
consciousness mainly affected consumers’ purchase behaviour. 

EEE brand owner strategies 

Interviews and product cases showed how EEE brand owners adopted strategies to foster consumer acceptance 
of recycled plastics proposed by Polyportis et al. (2022b). 

• Ensuring trust in environmental impact by e.g. comparing CO2 footprints, communicating corporate 
environmental performance, using eco-labels and quantifying impact in an understandable manner. 

• Informing consumers about recycling content history by mentioning the product, waste stream or 
location it came from. 

• Signalling a person’s environmental identity with visual elements showcasing the recycled nature of 
products and appealing to consumers' environmental identity. 

• Tackling the perceived quality and performance risk by emphasizing the sophistication of recycling 
techniques and offering warranties. 
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• Reducing perceived contamination risk by explaining their innovative recycling processes or emphasized 
high safety standards. 

• Highlighting the innovativeness of using recycled content. 
• Being ‘silently green’ by not giving any attention to recycled content/ other sustainability aspects. 

State-of-the-art of (design for) divestment research  

Consumers play a crucial role in closing loops in a circular economy, as they decide how and when products are 
returned. However, the end-of-use of products is underexplored from a consumer perspective. This final phase of 
the consumption cycle, also known as divestment, is the process of the physical and mental & emotional separation 
of the consumer from their product. The field of ‘Design for Divestment’ is in its infancy. 

This study therefore explores the present situation of Design for Divestment in theory and practice and identifies 
knowledge gaps. The study reviews literature and analyses divestment in practice. Interviews with Original 
Equipment Manufacturers (OEMs) and Producer Responsibility Organizations (PROs) shed light on e-waste 
collection design and consumer perspectives. The state-of-the-art of Design for Divestment knowledge is defined 
and interesting future research opportunities in theory and practice are identified. 

• Design collection as part of the customer journey. Next to the purchase and use phases, the divestment 
phase should also become an integral part of the customer journey. Some OEMs recognize the potential 
of collection programmes to leverage their relationship with customers. Additional research is needed to 
substantiate the benefits of such integration. 

• Engage the consumer during design. Current methods used by OEMs and PROs mainly rely on explicit 
and observable knowledge, overlooking deeper levels of tacit and latent knowledge. By engaging 
consumers through generative sessions, more effective and consumer-centric collection solutions can be 
created. Studying these knowledge levels could prove valuable. 

• Experiment, experiment, experiment! No universal factor could be found in literature nor practice to 
guide consumers towards collection solutions. As consumer behaviour is not uniform or predictable, it 
seems essential to experiment with different interventions at a small scale to design effective collection 
solutions. Further research is needed to design interventions based on novel behaviour change 
approaches (e.g. practice theory and complexity theory). 

• Design for Divestment research as basis. To perform these experiments, designers need a direction to 
design the interventions and shape the collection solutions. Existing definitions, processes, factors, tools, 
and methods in literature provide a solid starting point for further development of the Design for 
Divestment field. More research is needed on differences between product categories and brands. 

• Learn from design methods in the purchase and use phases. New methods to design for divestment can 
draw inspiration from design methods commonly applied in the purchase and use phases (e.g. personas, 
co-creation session, neuromarketing and service blueprints). Emphasizing the diversity and complexities 
of consumers, these methods can be adapted and refined to address the unique challenges of divestment. 

Next step 

Future research is needed to uncover knowledge of actual consumer responses, attitudes and preferences 
concerning their acceptance of recycled plastics in EEE to test assumptions held by brand owners. The guidelines 
proposed by Polyportis et al. (2022b) need to be further tailored and detailed for the specific context of EEE. Social 
aspects of the purchase decisions should also be further explored. The next phase of the INCREACE project will 
actively engage consumers in the development of effective design interventions at the purchase phase. 

Design for Divestment is at an early stage of development. A foundation was created in both theory and practice 
to design valuable and effective collection solutions to keep EEE at their highest value and utility over time by 
closing the loop from a consumer perspective. Further research is needed to deepen and diversify the 
methodology and to bridge the knowledge gaps identified in the study. In the next step of the project, valuable 
and effective collection experiences will be designed for and with consumers.  

This future research will result in practical design implications to guide product service systems design and value 
propositions to support people and communities during the purchase and divestment phases.   
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CHAPTER 1: INTRODUCTION 
 

1. Background and rationale  
The European Union envisions a full circular system by 2050 (European Parliament, 2021), where products, 
components and materials are always kept at their highest utility and value (Ellen MacArthur Foundation, 2013). 
As a part of the first Circular Economy Action Plan, the European Commission adopted the European Strategy for 
Plastics in 2018. Increasing the share of recycled plastics in new products is a central aspect of this Strategy, 
setting out the target to apply 10 million tonnes of recycled plastics into new products on the EU market by 
2025. 

While significant strides have been made in recent years, considerable efforts are needed to reach these targets, 
especially for Electrical and Electronic Equipment (EEE). The low uptake of recycled plastics in EEE is due to 
various technical, economic, regulatory and behavioural issues. The INCREACE project tackles these issues from 
various perspectives to increase the uptake of recycled plastics in the context of EEE with innovative, 
interdisciplinary and systemic solutions along the plastics value chain.  

Consumers are a vital part of this transition. They decide whether to purchase and accept products made from 
recycled plastics, use the products in a circular manner or not, and finally when and how to part with end-of-use 
products to potentially close the loop. This part of the INCREACE project aims (A) to drive the consumer 
acceptance of recycled plastic products and (B) to enhance the collection of end-of-use products to enable 
circular processing including recycling.  

As a first step in this endeavour, the state-of-the-art of these two research fields is explored and knowledge gaps 
are identified. 

 

2. Inventory of barriers and drivers for the consumer acceptance of recycled plastics in EEE 
It is crucial to use recycled plastics in larger quantities and in various applications, including value-added products 
like EEE. The participation of consumers is key to ensure that products with recycled plastics are accepted by the 
business-to-consumer (B2C) market.  

The first study in this report aims to identify the barriers and drivers of consumer acceptance of recycled plastics 
in EEE. It combines relevant academic literature with practical insights from interviewed EEE brand owners and 
product cases to understand the factors influencing consumer acceptance. Moreover, it explores strategies used 
by the industry to promote and foster the acceptance of EEE made from recycled plastics.  

The resulting overview of barriers, drivers and strategies to enhance the societal demand for EEE containing 
recycled plastics is provided in Chapter 2. 

 

3. State-of-the-art of (design for) divestment research  
Even though consumers play an essential role in closing loops in a circular economy, the collection of end-of-use 
products is underexplored from a consumer perspective. This final phase of the consumption cycle, also known 
as ‘divestment’, is the process of the physical and mental & emotional separation of the consumer from their 
product. The field of ‘Design for Divestment’ is in its infancy. 

This second study therefore explores the present situation of Design for Divestment in theory and practice and 
identifies knowledge gaps. It first reviews the state-of-the-art literature and then analyses divestment in practice. 
Interviews were held with inter alia Original Equipment Manufacturers (OEMs) and Producer Responsibility 
Organizations (PROs) to explore how the collection of e-waste is designed and how the divestment/consumer 
perspective is understood and integrated. 
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The resulting state-of-the-art of design for divestment research has been presented at the PLATE conference at 
Aalto University in Finland in May 2023. The conference paper can be found in Chapter 3.  
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CHAPTER 2: BARRIERS AND DRIVERS FOR THE CONSUMER ACCEPTANCE OF RECYCLED 
PLASTICS IN EEE 
 

1. Introduction 
In order to achieve European circular economy goals (i.e. to be fully circular by 2050 (European Parliament, 2021)), 
the use of recycled plastics must increase drastically. In 2021, post-consumer recycled (PCR) and biobased 
plastics accounted for a mere 12,4% of plastics production (Plastics Europe, 2022). This means that recycled 
plastics must be applied both in greater quantities and in a wider range of applications, including added value 
products such as electrical and electronic equipment (EEE). Meeting these targets therefore largely depends on 
consumers’ willingness to purchase and use products made with recyclate, and particularly PCR plastics. Research 
has shown that even though consumers tend to have positive attitudes towards recycled materials, this does not 
always result in the desired purchase behaviour (Park & Lin, 2020).  

The objective of this study is to explore the drivers and barriers that promote or inhibit consumer acceptance of 
recycled plastics in EEE. By combining academic findings and practical industry insights, this research aims to 
provide a broader understanding of the factors influencing consumer acceptance and shed light on strategies 
employed by EEE brand owners (such as design, marketing techniques and communication methods) to promote 
the adoption of products made from recycled plastics among their consumers. 

The following section provides a summary of the relevant academic literature. Barriers, drivers and guidelines that 
were identified in the literature are compared to and supplemented with real-world experiences derived from 
practical business cases. This is done through a combination of desk research and interviews with EEE brand 
owners (section 3). The results explore the industry specific context and implications for applying recycled plastics 
in electrical and electronic equipment. These are described in section 4, followed by a discussion (section 5) and 
conclusions and recommendations (section 6). 

 

2. Background 

To provide a theoretical basis, this section compiles factors that have been found to influence consumer 
acceptance of products made from recycled materials. To this end, Polyportis, Mugge & Magnier (2022a) recently 
conducted an extensive scoping review of the existing literature related to recycled materials in general, including 
plastics. It is the first scoping review of its kind, providing a crucial foundation for further research into the topic. 
The authors thoroughly screened a large number of earlier studies and ultimately selected 46 articles to include in 
their review, which was published in a leading journal in the field (Resources, Conservation & Recycling). Given its 
exhaustive scope, quality and recent date of publication, it was used as the primary theoretical basis for this 
research (which focusses specifically on plastics and EEE). In addition to their literature review, Polyportis et al. 
(2022b) also formulated a number of guidelines to foster the consumer acceptance of products made from 
recycled plastics. This section provides a brief summary of both publications. 

2.1 Consumer acceptance of products made from recycled materials: A scoping review 
(Polyportis et al., 2022a) – Summary 

Polyportis et al. (2022) conducted a scoping review of literature related to the consumer acceptance of products 
made from recycled materials, including plastics. They summarised barriers and drivers that affect consumers’ 
responses, attitudes and preferences, purchase intention, willingness to pay and actual purchase behaviour of 
such products (see figure 1). The authors also found several influencing factors related to individual, cultural and 
demographic differences between consumers.  
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Their key findings are summarised below: 

 

Figure 1: Conceptual framework (adapted) applied by Polyportis et al. (2022a), inspired by Lavidge & Steiner’s 
Hierarchy of Effects Theory. It represents the consecutive stages in a consumer’s purchase decision, as well as 
other factors (individual, demographic or sociocultural differences) that may influence it.  

2.1.1 Exposure, awareness and recognition 

Consumers need to be aware of recycled products as well as able to recognise them accordingly upon being 
exposed to them. The recognizability of products made from recycled materials is the extent to which their visual 
appearance reflects their recycled nature. It can be achieved through specific patterns, textures, or verbal claims 
on the product or packaging. Ecolabels and recycling logos also play a role. Recognizability can elicit both positive 
and negative responses.  

2.1.2 Cognitive responses (knowledge and understanding) 

Products made from recycled materials are associated with minimal environmental impact and are seen to offer 
significant environmental benefits. Furthermore, consumers attribute different types of perceived value to these 
products. Firstly, social value, which refers to the perceived utility associated with a particular social group. 
Secondly, epistemic value, derived from observers’ curiosity about the product’s novelty. Lastly, environmental 
value, which relates to beliefs about the earth, the natural environment, and humanity’s relationship with them. 
However, environmentally conscious consumers do not automatically purchase any product made from recycled 
materials based solely on its environmental benefits. Consumers also consider the compromises they may need 
to make and evaluate the perceived risks associated with the purchase. 

These perceived risks include inferiority compared to conventional products, as well as performance, financial, 
safety, and aesthetic risks. The perception of lower quality of recycled products can increase performance and 
financial risks by reducing their perceived value for money. Concerns about reliability, (lack of) quality assurance 
and information gaps can also affect perceived quality. Safety risks are associated with uncertainties related to 
hygiene and potential health hazards. Aesthetic risks arise from concerns about attractiveness and alignment with 
the consumer’s self-image. However, perceptions may vary among different demographics and evolve over time. 
Nonetheless, these perceived risks can hinder the consumer acceptance of products made from recycled 
materials. 

2.1.3 Affective responses (liking and disliking) 

Consumers experience positive emotions, such as pride and a sense of contributing to a better world, when 
purchasing products made from recycled materials. This positive emotional response is also referred to as 
anticipated conscience or “warm glow” feelings. Additionally, consumers perceive these products as a means of 
self-expression and improving their image. Repurposed products, including those made from recycled materials, 
provide an opportunity for consumers to express themselves and feel special, especially when the products’ past 
identity is highlighted through storytelling. 

Consumers may also experience negative emotions when using products made from recycled materials. The 
recycled nature of these products can trigger feelings of discomfort and disgust, as consumers associate recycled 
materials with potential contamination. These perceptions stem from a psychological mechanism to protect 
against pathogens. Disgust acts as a response to avoid potentially harmful items, including products made from 
recycled materials. Psychological risk can also arise from anticipated post-behavioural (i.e. post-purchase) 
reactions, leading to distress, worry, and regret. (Moderately) environmentally conscious consumers tend to 
experience lower psychological risk as purchasing these products aligns with their environmental concerns and 
values. 

Exposure Awareness & 
recognition

Affective & 
cognitive 
responses

Attitudes & 
preferences

Purchase 
intention & 

willingness to 
pay

Purchase 
behaviour

Influencing 
factors
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2.1.4 Attitudes and preferences 

Consumers generally have positive attitudes towards and preferences for recycled products, driven by factors like 
perceived values, sustainability/ impact perceptions, norms and environmental beliefs. However, perceived risks 
such as aesthetic and sanitary concerns can negatively impact attitudes. The association between sustainability 
and preference is influenced by attributes related to gentleness (health, safety) and strength (quality). The positive 
effect of sustainability on preference is reduced when strength-related attributes are valued more, but explicit 
cues guaranteeing product strength and quality can mitigate this negative effect. 

2.1.5 Purchase intentions and willingness to pay 

Purchase intentions for products made from recycled materials are influenced by factors such as perceived safety, 
favourable image, attractiveness, eco-friendliness of the packaging, presence of eco-labels and consumers’ 
attitudes. Willingness to pay (WTP) varies across product categories, with consumers generally willing to pay more 
for certain items like electronics. Information about environmental benefits, third-party verification, storytelling, 
anticipated conscience and recognizability (e.g. through eco-labels and sustainable characteristics) positively 
impact WTP. Perceived quality, safety, and functional risk are important determinants of consumers’ willingness to 
pay.  

2.1.6 Purchase behaviour 

Some studies found a significant relationship between purchase intentions and actual purchase, while others 
instead highlighted a discrepancy between intentions or attitudes and behaviour (also known as the attitude-
behaviour gap). Factors such as quality, past behaviour and normative expectations of others were identified as 
significant predictors of actual purchase. Attitudes towards environmental protection indirectly influenced actual 
purchase through their effect on purchase intentions. 

2.1.7 Influencing factors 

Individual differences and sociocultural factors influence consumer responses to products made from recycled 
materials. Factors such as environmental concern, perceived consumer effectiveness and sensitivity to disgust 
(particularly for skin contact products) influence purchase intentions. Community influence and cultural differences 
(such as individualism) also play a role, with relatives and friends, media, and cultural values influencing purchase 
intentions. Demographic factors such as age, income, and gender also impact consumer responses, with younger 
adults, higher income individuals, and women generally showing higher appreciation and likelihood of purchasing 
recycled products. 

2.2 Guidelines to foster consumer acceptance of products made from recycled plastics 
(Polyportis et al., 2022b) – Summary 

Based on their review of the literature, Polyportis et al. (2022b) introduce a set of seven guidelines that can help 
marketers and designers emphasise the importance of products made from recycled plastics and address 
perceived risks with the aim of enhancing consumer acceptance. Each guideline is summarised below: 

2.2.1 Ensuring trust in environmental impact  

Sustainability claims are often unverifiable, leading to greenwashing and consumer distrust. To establish trust, 
companies developing products made from recycled plastics should implement strategies for authenticating their 
environmental impact: 

a) Communicate Corporate Environmental Performance: Share information about overall environmental practices 
to build trust in recycled plastic products. 

b) Communication Through Eco-Labels: Seek independent eco-label certifications to enhance credibility for 
recycled plastic products. 

c) Communicating Argument Specificity: Provide specific details about environmental impacts to strengthen trust 
in recycled plastic products. 
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2.2.2 Bringing environmental impact closer to the individual consumer 

Many people perceive environmental issues as abstract or distant, affecting other countries or the future. This 
guideline suggests that companies should make the environmental impact of their products more relatable to 
individual consumers. By emphasizing local or personal connections to environmental issues, such as recycling in 
specific areas, companies can make sustainability more tangible and appealing. For instance, Better Future Factory 
highlights their use of plastics from the Amsterdam canals to bring the positive environmental impact closer to 
Dutch consumers. 

2.2.3 Informing consumers about recycling content history 

‘Past identity salience’ involves highlighting a product’s transformation and making its previous identity prominent, 
which triggers narrative thoughts about the product’s biographical journey. This boosts demand for recycled 
products as consumers feel special and connected to the product’s story. Additionally, it can motivate people to 
recycle more. Examples include sunglasses made from recycled fishing nets and coffee trays from recycled coffee 
packages, illustrating the power of emphasizing a product’s past identity to engage consumers. 

2.2.4 Signalling a person’s environmental identity 

Consumers not only value products for their functionality but also use them to express their identity and values. 
This self-signalling value extends to sustainable products, and individuals who prioritize environmental concerns 
are more likely to choose products made from recycled plastics. Recognizability plays a key role in consumer 
responses, with visual elements and verbal statements enhancing the identification of recycled products. 
Sustainable products can also serve as status symbols, indicating a commitment to environmental values. 
However, the effectiveness of self-signalling depends on the target group’s environmental concern and willingness 
to adopt sustainable behaviours. Products that are used in public tend to have stronger self-signalling qualities 
than privately consumed ones. 

2.2.5 Tackling the perceived quality and performance risk 

Consumers often have concerns about the quality or performance of products made from recycled materials (and 
thus their value for money). This is because consumers associate ethically superior products (like sustainable 
ones) with gentleness-related attributes, while products seen as ethically inferior are associated with strength-
related attributes. These concerns can be mitigated by providing access to products through services or 
subscriptions, eliminating risks associated with ownership. Additionally, explicitly communicating the strength and 
performance of products made from recycled plastics helps alleviate consumer doubts and challenges the 
perception that sustainability compromises product quality. 

2.2.6 Reducing perceived contamination risk 

Contamination risk perception occurs when consumers feel uncomfortable or disgusted by products made from 
recycled materials, especially those in direct skin contact. This lowers purchase intentions. The aversion to 
recycled plastics is rooted in a psychological mechanism of protecting against disease. Companies can address 
this by using recycled plastics in non-skin contact products and new materials for higher contamination risk 
categories. Packaging and communication can compensate for contamination concerns through cleanliness 
emphasis. Additionally, featuring attractive individuals in product imagery can counterbalance perceived 
contamination and boost purchase intentions. 

2.2.7 Highlighting the innovativeness of using recycled content 

Using recycled plastics in consumer products is less common than virgin plastics. Presenting recycled plastics as 
innovative can increase consumer appeal. Consumers associate novelty with added value and superior quality. 
Sony highlights their use of SORPLAS, a new recycled plastic, positioning it as technologically advanced. This 
strategy works well for consumers who value novelty. However, the novelty effect may decrease over time as 
recycled plastics become more common. If the recycled material is not distinct enough, it may be seen as false 
advertising or greenwashing. 
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3. Method 

This study explores barriers, drivers and strategies to increase the consumer acceptance of recycled plastics (r-
plastics) in EEE. It builds on the barriers, drivers, and guidelines for consumer acceptance of r-plastics in general, 
identified in recent publications by Polyportis, Mugge & Magnier (2022a, 2022b). These insights are compared to 
and supplemented with empirical data from brand owners and practical business cases in the EEE sector. The 
following research questions were answered through a combination of interviews with industry experts and desk 
research: 

3.1 Research questions 

RQ 1: What are the key barriers and drivers to consumer acceptance of products made from recycled plastics 
experienced by brand owners in the EEE sector? 

RQ 2:  Which strategies do brand owners employ to promote consumer acceptance of recycled plastics in EEE 
products? 

3.2 Interviews 

A series of interviews were conducted with several brand owners of EEE products that either apply or seek to 
apply recycled plastics. These interviews aimed to explore three main aspects: (1) the interviewees' experiences 
in developing products incorporating r-plastics, (2) the barriers and drivers related to consumer acceptance of r-
plastics considered by their respective companies, and (3) the strategies employed to navigate these identified 
barriers and drivers. Interviewees were selected based on their experience with applying recycled plastics, and 
included engineers, designers and sustainability managers. The interviews followed a semi-structured approach, 
allowing for a degree of flexibility and depth in the discussions. A copy of the interview guide can be found in 
annex A. 

It is important to note that the sample size of the interviews was relatively small, which limits the ability to observe 
significant patterns and generalizations. Therefore, the findings from these interviews should be interpreted with 
some caution and regarded as qualitative evidence rather than conclusive outcomes. 

3.3 Desk research 
In addition to the interviews a desk research approach was employed to examine EEE products available on the 
market that incorporate r-plastics. A total of 30 products containing recycled plastics were selected for analysis. 
This selection aimed to include a representative sample of products from different EEE categories (e.g. household 
appliances, telecommunications, tools etc.) as well as different activities related to recycled plastics observed in 
the industry. For each case, online product images and the brand owners’ website and/ or web shop (containing 
marketing messages/ campaigns etc.) were evaluated. 

The focus of the research was to analyse the design and communication strategies employed in the product 
placement and promotion, aiming to foster consumer acceptance of recycled plastics. Each product was assessed 
to determine if and how the guidelines formulated by Polyportis et al. (2022b) were implemented. Additionally, the 
study examined whether any other strategies, not mentioned in the paper, were employed in the design, 
communication, positioning and promotion of these products. This analysis aims to provide insights into the 
industry practices and the utilization of existing guidelines in promoting consumer acceptance of recycled plastics 
in the context of EEE products. 
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4. Results 

4.1 Barriers and drivers to consumer acceptance of EEE products made from recycled 
plastics 

From the interviews with EEE brand owners, some key insights emerged.  

4.1.1 Assumptions about consumer responses  

Individuals and departments within the participating companies tend to hold certain assumptions about consumer 
acceptance of recycled plastics in their products. These assumptions are often not verified through user research. 
According to a member of an engineering team that took part in the interviews, their sales department objected 
to the use of recycled plastics in their product because of their own beliefs concerning consumer responses, which 
were not validated. Yet the nature of these assumptions can vary, with some companies assuming positive 
consumer attitudes towards recycled plastics, while others anticipate negative responses. Interestingly, 
assumptions appear to play a significant role in the companies' decision-making processes regarding the 
application of recycled plastics. In some cases, they seem to directly influence the decision to incorporate recycled 
content or not. One interviewee reported that some simple ‘user’ tests were conducted within their company, in 
which employees pretended to be consumers in order to validate assumptions about the use of recycled plastics. 
Personally, they were not convinced this was representative of actual customer responses, which were not 
studied. 

4.1.2 Communicating recycled content 

The manner in which consumers are informed about the presence of recycled content in EEE products varies 
strongly among the companies that participated. For instance, one brand owner used recycled content in one of 
their products but chose not to communicate this information to consumers, fearing that it would be perceived as 
a cheaper or less premium alternative. Another argued that recycled plastics are not a key part of their company’s 
(sustainability) messaging, opting to focus on other sustainability aspects. Others instead actively choose to 
highlight their use of recycled plastics in various ways. One brand owner, for example, is running a dedicated 
campaign centred around their use of circular plastics recovered from E-waste, which is featured prominently on 
their online store. This suggests that when considering the recognisability of recycled plastics in their products, 
EEE brand owners take into account the responses, attitudes and preferences of their target group in their design, 
marketing and communications. Yet one company indicated that their primary reason to emphasise recycled 
plastics in their marketing is their company’s inherent sustainability focus. 

4.1.3 Recognisability 

Research has shown that consumers attribute a certain social, epistemic and environmental value to products 
made from recycled materials. Yet the extent to which consumers derive this value may vary per product category, 
which may help explain the differences in the degree of recognisability of recycled content employed by brand 
owners. Evidently, using the product as a means for self-expression is easier for products that are used publicly 
rather than privately. One interviewee argued that ‘’people don’t talk about their [household] appliances’’, 
suggesting that recognisability of the recycled plastic content would not contribute to signalling the consumer’s 
environmental identity or positive exposure for the brand.  

4.1.4 Consumer responses 

Multiple participants noted that they expected interest in sustainable consumption among their customers to 
further increase with time and that consumers are building a greater understanding of sustainability-related 
challenges. Yet some also expressed doubts whether this would mean consumers would be willing to challenge 
quality perceptions concerning recycled plastics or accept a certain level of (aesthetic) imperfections in electronic 
products. Another consumer response that was mentioned is perceived contamination risk. To comply with food 
safety regulations in one of their food contact components, one of the brand owners lined a ‘core’ of recycled 
plastics with a layer of virgin plastics. In order to alleviate potential safety risk perceptions and feelings of disgust, 
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the company chose to make their use of recycled plastic content explicit by giving it a distinct colour to show the 
recycled nature of the material.  

4.1.5 Certification of recycled content 

Certification of recycled plastics emerged as a topic of discussion within most companies that were interviewed. 
Some companies reported that their materials were already certified, while others expressed intentions to seek 
certification in the future. Additionally, there was a desire among some companies to establish standardized 
certification for all materials containing recycled plastics. According to the available research, third party 
verification can positively influence consumers’ willingness to pay. It is, however, worth noting that one interviewee 
questioned whether consumers would be able to recognize recycled plastics as a more sustainable alternative 
(despite existing literature suggesting otherwise), arguing that sustainable materials is a very ‘difficult topic’.  

4.1.6 Influencing factors 

The main influencing factors affecting consumers’ purchase behaviour of recycled plastics according to the 
interviewees were cultural differences across the globe and individual consumers’ level of environmental 
consciousness. One interviewee considered the latter as a niche market, but argued that of the general public 
more and more people ‘’want to do their bit’’ for the environment. They were however cautious of community 
influence negatively affecting their brand, primarily through social media. 

 

4.2 Strategies used by brand owners to promote consumer acceptance of recycled plastics 
in EEE products 

EEE products made from recycled plastics were identified and examined to evaluate if and how the guidelines 
proposed by Polyportis et al. (2022b) are implemented in practice. The main findings for each guideline are 
summarised below. 

 

4.2.1 Ensuring trust in environmental impact 

Promoting trust in the environmental impact is a prevalent theme across many of the products. This guideline is 
expressed in various ways. Several approaches are employed, including: 

• Calculating the product's CO2 footprint in comparison to competitors in the market 
• Contrasting the melting points of metals traditionally used in a product with current (recycled) plastic 

alternatives 
• Conveying the benefits of using recycled plastic, such as reducing the overall plastic waste on the planet 

and minimizing plastic entering the environment 

Effectively communicating the need for mindful consumption while marketing a new product poses a challenge. 
Companies employ different strategies, but the balancing act is evident. For instance, a sentence found to promote 
a product made from ocean-plastic reads "help clean our oceans SHOP NOW". 

Communicating the corporate environmental performance 

The communication of corporate environmental performance encompasses a diverse range of approaches, 
spanning from highlighting measurable achievements to sharing aspirational visions for a sustainable future.   

The companies behind the products that were examined span a wide spectrum, ranging from small-scale start-
ups with a dedicated sustainability focus to large multinational corporations with long-standing businesses that 
are gradually transitioning towards more sustainable models. This appears to influence the stance on sustainability 
adopted by companies and the methods employed for communication. ‘Sustainability first’ companies may, for 
example, be more likely to focus on communicating environmental benefits, where larger, established companies 
might focus more on alleviating perceived risks. 
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Consequently, the products themselves differ in terms of their role within a company's overall sustainability 
strategy. Some products are aligned with a singular mission centred around sustainability, while others represent 
incremental steps within a broader portfolio aimed at gradually achieving the company's sustainability targets. 

 

Figure 2: The Black & Decker tools made from recycled content, in line with their “ECOSMART™” work method 
and their mission “For Those Who Make The World” (Black & Decker, n.d.) 

Various approaches are employed to convey corporate environmental performance. Some companies emphasize 
their measurable impact by highlighting their achievement of "science-based climate targets" through their 
sustainability practices. Others openly acknowledge being in the early stages of their sustainability journey, 
showcasing efforts such as the inclusion of recycled content or a commitment to transparency, aiming to raise 
awareness and facilitate the transition towards sustainability. Additionally, some companies provide tangible 
figures on total plastic reduction and CO2 savings achieved throughout the product lifecycle. Why companies 
choose one approach over another is unclear. 

 

Figure 3: Nimble measures their impact per sale and keeps track on their website (Nimble, n.d.) 

Furthermore, companies often share aspirational mission and vision statements, expressing their desire to shape 
a future where their products, such as gaming accessories, align with a world they actively want to be a part of. 
Slogans like "tech for good" further exemplify the positive intent and commitment to driving meaningful change. 
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Figure 4: The commitment of design studio Gomi which creates a portable speaker out of recycled material 
(Gomi, n.d.)  

Communicate through eco-labels 

In certain instances, eco-labels are utilized for select products. Typically, a company has created a trademarked 
material that is certified by a third party. The certified material receives its own distinct name and branding. This 
can be seen for the Black & Decker Tritan™ Renew 50% certified recycled material (Black&Decker, n.d.) and the 
Nimble REPLAY™ Certified Recycled Plastic (Nimble, n.d.). 

 

Figure 5: Nimble uses their own trademarked Replay certified recycled plastic material (Nimble, n.d.) 

There is no universally adopted standardized method for certifying recycled content in products. This lack of 
standardization is reflected in the absence of a consistent certification approach across different products. There 
have been, however, several (ongoing) efforts to resolve this, for instance the development of a general method 
for assessing the proportion of recycled material content in energy related products (EN 45557:2020) or the 
Environmental Claim Validation Procedure for Recycled Content (UL 2809).  

Communicating argument specificity 

For a small number of products reviewed we see communication using argument specificity. Examples are the 
equivalent number of plastic bags that go into the product and the number of Olympic swimming pools of ocean 
protected when purchasing the product (47 Olympic swimming pools!).  

 

Figure 6: The Reviva product assortment will reuse over 10 million plastic bottles, 18 bottles per saw and 11 
bottles per sander (BLACK+DECKER EMEA-ANZ, 2022) 
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4.2.2 Bringing environmental impact closer to the individual consumer 

Among the examined EEE products no examples of this guideline were found. An explanation may be the relative 
complexity of and globalised market for electronics, making it difficult for brand owners to establish direct 
connections between their use of recycled plastics and the context of individual consumers. 

 

4.2.3 Informing consumers about recycling content history 

For many products the consumers are informed about the recycling content history. This history can be divided 
into the types of products, the waste stream and the location that the material came from: 

• Some of the types of products that are mentioned are plastic bottles, vinyl records, e-waste, car-parts, 
shopping bags, bubble wrap, fishing nets and industrial packaging.  

• Material or waste streams that are mentioned are industrial waste, Post-Consumer Recyclate (PCR), 
waste that has deemed ‘non- recyclable’, an upcycled stream from the paper making industry and ‘regrind’. 

• Locations that are mentioned as the source are “recyclate from the UK” “recycled plastic from Paris” 
“recyclate from Berlin” and the most frequently mentioned “plastic from the ocean”.  

 

Figure 7: The open funk mixer made from recycled content from Berlin and Paris (Open Funk, n.d.) 

This last point on “ocean plastic” is something that stood out during the analysis. Around half of the products 
mentioning the "recycling content history" are marketed as having recycled content retrieved from the ocean. It is 
important to note that most "ocean" plastic is not actually from the ocean, but rather from poorly managed waste 
dumps that are likely to eventually pollute the ocean. In most cases this is mentioned specifically in a further 
explanation of the sourcing of the material. Sometimes this material is referred to as ‘ocean bound plastic’. 
Regardless, our findings show that companies like to highlight this source to their consumers. 

  

Figure 8: The Microsoft ocean plastic mouse (Microsoft, n.d.)  and the PayPall iZettle (PayPall, 2022) made from 
“recycled ocean plastic” 
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There appears to be a connection between the source of the recycled content and the purpose or branding of the 
product. For example, headphones made from old vinyl records and a watch named the "ocean timer" crafted from 
ocean plastics. A telling example is the "ocean-plastic" mouse that comes with a pack of desktop backgrounds 
with beautiful ocean pictures to remind you that you have saved the ocean with the purchase of your computer-
mouse. 

 

Figure 9: The AIAIAI ninja tune recycled headphones from recycled vinyl (AIAIAI, n.d.) 

Additionally, alongside the recycling content history, the description often includes alternative end-of-life 
scenarios for the material. This highlights the potential fate of the material, such as plastic bottles that would 
otherwise end up in a waste dump (Nimble, n.d.) the ocean (Microsoft, n.d.) , or be incinerated. 

  

Figure 10: Sony Linkbuds S in ocean blue. The material’s origin (reused water bottles) is shown on the product 
webpage (Sony Netherlands, n.d.). 

 

4.2.4 Signalling a person’s environmental identity 

Several products incorporate visual elements that effectively showcase their recycled nature, serving as a means 
to express a person's environmental identity to others. Recycled content in EEE is often visually emphasized 
through features like marble patterns, speckles, and muted earth tones, typically with a higher grey-value. Several 
companies emphasize the use of recycled material by creating a new aesthetic that users recognise. Examples 
are the Logitech Brio 300 webcam or the MS Xbox Remix Special Edition game controller. The recycled, previously 
moulded coloured parts leave their mark on the product’s exterior, which Microsoft describes as featuring subtle 
variations, swirling, and texturing that give "each Remix Special Edition controller its own look and feel" (Xbox 
News, 2023). In some instances, additional signals are present, such as the inclusion of the text "ocean plastic" in 
a small font on the product. In some cases, messages also appeal to the consumers environmental identity. An 
example is a computer accessory deemed the ‘’ideal choice for green PC owners’’. 
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Figure 11: Logitech Brio 300 webcam (Logitech, n.d.) and MS Xbox Remix Special Edition game controller (Xbox 
News, 2023) 

 

4.2.5 Tackling the perceived quality and performance risk 

Across various products, there is a notable emphasis on product quality and performance, particularly in relation 
to the use of recycled materials. In a particular instance, the process of chemical recycling is referred to as 
“molecular recycling” and described as a method that transforms waste into sustainable and high-quality materials. 
Two notable points emerge from this description. Firstly, the preference for the term “molecular recycling” over 
the more widely used “chemical recycling” might be attributed to the fact that the latter can evoke negative 
connotations among users. Secondly, portraying chemical recycling as sustainable without delving into its 
additional energy usage compared to mechanical recycling, or without explaining the specific scenarios where it 
is the preferred method versus those where it might not be, could potentially lead consumers to perceive an 
unjustified superiority of chemical recycling. 

Multiple product descriptions explicitly mention that the resulting products and materials are of equal or even 
superior quality compared to their traditional counterparts. This underscores the commitment to maintaining or 
surpassing existing standards while incorporating recycled materials. Another expression of this strategy is the 
emphasis on the warranty of the product. 

One of the products is marketed as “responsible premium”, tackling the possibility of consumers considering 
recycled materials as a cheaper option. 

 

Figure 12: Nimble Champ portable charger, which is marketed as ‘responsible premium’: built ‘’from high quality 
materials with less environmental burden’’ (Nimble, n.d.) 
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4.2.6 Reducing perceived contamination risk 

Most of the products that were examined do not explicitly address the potential risk of contamination. However, 
in some instances, the company indirectly covers this issue through the information provided.  

For example, in one case, we noticed a possible attempt to address contamination risk by explaining their 
innovative recycling process. The company employs sophisticated terms like "molecular recycling" and highlights 
that this process generates entirely new building blocks that are essentially equivalent to new materials. This 
approach may provide reassurance to consumers regarding potential contamination risks. 

Another example involves a company that does not explicitly mention contamination risk, but their product 
description may indirectly alleviate concerns for certain consumers. This company utilizes recyclate that is certified 
to adhere to high safety standards. Although the contamination risk is not explicitly mentioned, the emphasis on 
certified recyclate may help address this concern for some consumers. 

 

4.2.7 Highlighting the innovativeness of using recycled content 

This guideline is found in a number of products. For example: using recycled plastics is done with "advanced 
circular recycling" (Black & Decker, n.d.), gives a "creative edge" (AIAIAI, n.d.), lets the company "push design 
boundaries" (AIAIAI, n.d.) and "break new ground" (Electrolux Group, n.d.). 

 

4.3 Additional strategies 

In addition to the guidelines formulated by Polyportis et al. (2022b), other strategies related to the consumer 
acceptance of recycled plastics in EEE were identified. 

One such strategy might be called ‘silent green’. An example is Kärcher, a manufacturer of pressure washers, 
whose assurances of their recycled material’s novelty and quality, as well as its certification, seemed to be tailored 
more for use in press releases or communication aimed at a professional audience rather than the average 
consumer. Furthermore, none of these features were highlighted or promoted in the brand’s online store (Kärcher, 
n.d.). Another example where this strategy was observed were power sockets by Schneider Electric, for which the 
use of recycled content is only evident from the Cradle-to-Cradle certification (Cradle to Cradle Products 
Innovation Institute, n.d.). A possible explanation for this is that the manufacturer simply wishes to emphasise 
product qualities other than sustainability. Alternatively, since products such as pressure washers and power 
sockets are likely to be valued more for their strength related attributes than gentleness related ones (e.g. 
sustainability), the manufacturer may have chosen to not actively communicate the recycled nature of the material, 
anticipating a negative effect on consumer preference. 

 

5. Discussion 
This study knows a number of limitations. Firstly, there are those related to the scoping review on which it is based. 
It compiles available knowledge on perceived barriers and potential drivers of consumer acceptance of products 
made from recycled materials in general, rather than focussing solely on plastics. There could, however, be 
significant differences in consumer responses and attitudes depending on the material type, which are not taken 
fully into account. Plastics recycling could, for instance, be of greater or lesser concern to consumers, or elicit 
different risk perceptions compared to other materials. Furthermore, most of the studies included in the scoping 
review rely on quantitative research, yet Polyportis et al. (2022a) acknowledge that field experiments in real-life 
settings have greater external validity. Yet such studies were found lacking in the literature. This is why this study, 
though qualitative in nature, sought out real-world experiences from brand owners in the EEE industry.  

Secondly, there are limitations to the methodology and sample size. Most importantly, the relatively small sample 
of companies that participated in the interviews, limits the generalisability of the results. A considerably larger 
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amount of brand owners were asked to participate, yet few were willing to do so. An explanation for this may be 
that, even though the results are anonymised, user research insights related to the topic are considered 
competitively sensitive.  

Thirdly, the guidelines proposed by Polyportis et al. (2022b), while based on psychological mechanisms that were 
identified in the literature, have yet to be validated.  

Finally, there is the representativeness of the sample of products that were analysed, which was limited by 
available time and resources.  

Future research on this topic should address the issues mentioned above. 

 

6. Conclusion and recommendations for further research 

The main goal of this study is to investigate the factors that either encourage or hinder consumer acceptance of 
recycled plastics in EEE (Electrical and Electronic Equipment). Through a combination of desk research and 
interviews with industry experts, the research aims to gain a better understanding of the drivers influencing 
consumer acceptance while also uncovering the barriers to adoption. Additionally, it provides insights into the 
strategies employed by EEE brand owners to encourage their consumers to adopt products made from recycled 
plastics. 

6.1 RQ 1: "What are the key barriers and drivers to consumer acceptance of products made 
from recycled plastics experienced by brand owners in the EEE sector?’’ 

• Assumptions about consumer acceptance of recycled plastics in EEE appear to be common within the 
companies that were interviewed. The nature of these assumptions varies, with companies either 
anticipating positive or negative consumer responses. However, these assumptions are often not 
validated through user research. This indicates a potential gap in understanding actual responses, 
attitudes and preferences, which could lead to suboptimal decision making. 

• The extent to which consumers derive certain types of value from products made with recycled plastics 
likely varies between EEE categories. Further research is needed to draw specific conclusions per product 
type. Recognisability of recycled content as a means to signal the consumer’s environmental identity, for 
instance, may be more impactful for products that are used in public, such as headphones or tablets. 

• Consumers’ understanding of sustainability related challenges is considered to be increasing. This may 
help brand owners to communicate/ market their (imperfect) efforts concerning the use of recycled 
plastics in EEE more effectively. 

• Perceived risks related to the use of recycled plastics that the participating brand owners experienced (or 
assumed) include performance (quality), financial (value for money) and safety (contamination) risk. These 
were addressed in different ways, such as confronting the issue directly through (a combination of) design 
and messaging or by reducing the recognisability of the recycled plastic. Some companies instead choose 
to not use recycled plastics in their products. 

• Several participants emphasised the importance of certification of recycled plastics/ other recycled 
materials to promote consumer acceptance. 
 

6.2 RQ 2: "What are the strategies employed by EEE brand owners to promote and foster 
user acceptance of r-plastics in their EEE products?" 

Of the strategies proposed by Polyportis et al. (2022b), most were found (in some form) within the 30 selected 
cases of electronic products. The only strategy that was not observed is strategy 2: ‘’bringing the environmental 
impact closer to the individual consumer’’. This may be because the globalised nature of the market and the 
complexity of electronic products make it difficult to establish connections between the (origin of) recycled 
materials and consumers in a particular location or market.  
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6.2.1 Ensuring trust in environmental impact 

EEE brand owners employ various approaches to promote trust in the environmental impact of their products, 
including comparing CO2 footprints, highlighting the benefits of using recycled plastic, and emphasizing the need 
for mindful consumption. Communicating corporate environmental performance involves showcasing 
achievements, sharing aspirational visions, and providing tangible figures on plastic reduction and CO2 savings. 
Eco-labels are sometimes used, although there is no standardized certification approach. In some cases, argument 
specificity is employed, such as quantifying the number of Olympic swimming pools of ocean that were protected 
by purchasing the product. 

 

6.2.2 Informing consumers about recycling content history 

Consumers are informed about the recycling content history of many products, including the types of products, 
waste streams, and locations. The mention of "ocean plastic" is prevalent, although it is important to note that 
much of it comes from poorly managed waste dumps rather than directly from the ocean. The source of recycled 
content is often connected to the purpose or branding of the product, and descriptions may also highlight 
alternative end-of-life scenarios for the material. 

 

6.2.3 Signalling a person’s environmental identity 

Products visually showcase their recycled nature through elements like marble patterns, speckles, and earth tones. 
Text labels such as "ocean plastic" and messages appealing to environmental identity are used, such as labelling 
a computer accessory as ideal for "green PC owners." 

 

6.2.4 Tackling the perceived quality and performance risk 

EEE brand owners emphasise quality and performance of products with recycled content, for instance by 
highlighting the sophistication of the recycling techniques that were used, the warranty period or through claims 
that the material is of equal or superior quality compared to traditional counterparts.  

 

6.2.5 Reducing perceived contamination risk 

EEE brand owners use strategies like explaining their innovative recycling processes or emphasizing the use of 
certified recyclate to reassure consumers regarding potential contamination risks. 

 

6.2.6 Highlighting the innovativeness of using recycled content 

A focus on the novelty/ innovativeness of recycling processes was found in a number of products within the 
sample. 

 

6.3 Recommendations for further research 
This study has delivered new insights into the barriers EEE brand owners experience concerning consumer 
acceptance of recycled plastics and the strategies they employ to overcome them. Yet, the conclusions also 
suggest further research is required, taking into account the limitations outlined in the discussion (section 5). 

First of all, knowledge of actual consumer responses, attitudes and preferences remains limited. This is because 
in practice they are often found to be based primarily on assumptions held by brand owners rather than user 
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research. While this type of research can be costly and time consuming, it can benefit the broader application of 
recycled plastics. This will, in turn, contribute to generating additional demand for circular plastics and drive 
investments in the necessary collection and recycling infrastructure. Brand owners are particularly encouraged to 
perform field experiments in real-life settings. These have a high external validity and may provide rich, context 
specific user insights. 

Second, because of the inherent limitations of desk research, it is not possible to determine whether EEE brand 
owners purposely apply the guidelines that were observed. It is also unknown whether these companies assessed 
their effectiveness (for instance through A/B tests). More insight into this could prove useful. 

Third, there is a need to optimise the guidelines proposed by Polyportis et al. (2022b) for electrical and electronic 
equipment. Based on the analysis, certain guidelines appear better suited for these types of products than others. 
Given their complexity and the globalised market for electronics, it can be difficult to make their environmental 
impact appear (geographically) closer to the consumer. EEE brand owners that were interviewed considered 
ensuring trust (through certification) to be of particular importance. The analysis has also shown that there could 
be additional guidelines to uncover (such as being ‘silently green’). Furthermore, there may also be differences in 
the applicability of the guidelines between EEE categories (e.g. household appliances, telecommunications, tools 
etc.). For example, it is much easier to exploit visual cues (recognisability) as a means for self-expression in 
products that used in public. This also requires more attention.  

Finally, Polyportis et al. (2022b) point out that their guidelines do not address certain social aspects of consumer 
choice. Social influence, such as social norms can affect behaviour change (White et al., 2019). A question that 
thus remains unanswered is how to make purchasing (EEE) products made from recycled plastics the norm? 
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CHAPTER 3: STATE-OF-THE-ART OF DESIGN FOR DIVESTMENT RESEARCH  
 

The present chapter will be published later this year as conference proceeding for the Product Lifetimes and the 
Environment (PLATE) 2023 conference.  

Poppelaars, F. & de Ruiter, T. (2023). Designing valuable GOODbyes: A review of state-of-the-art ‘Design for 
Divestment’ literature and its implementation in practice. Product Lifetimes and the Environment (PLATE) 
Conference, Aalto University, Finland, 31 May-2 June 2023. Forthcoming 

 

1. Introduction  

The collection rate of e-waste needs to be improved drastically to reach European Union (EU) targets and attain 
a circular and sustainable Europe. Consumers have an essential role in closing loops in a circular economy, as they 
decide how and when products are collected. Despite their importance in this transition, the consumer perspective 
at the end-of-use of products is underexplored (Camacho-Otero et al., 2018; Selvefors et al., 2019), especially in 
contrast to the attention spent on the business perspective and technical perspective.  

The term ‘divestment’ refers to the process of physical and emotional & mental separation from a product by the 
consumer during the last phase of the consumption cycle. ‘Design for Divestment’ considers how to design for this 
last phase of the consumption cycle from a consumer perspective.   

This paper studies the current state of Design for Divestment research in theory and practice. Additionally, it 
uncovers knowledge gaps to guide further research in the field. 

The scope of this research lies on the divestment of e-waste through their collection in the EU. We focus on 
business-to-consumer (B2C) activity, as the largest share (83%) of e-waste generated in Europe comes from this 
market (Fonti et al., 2021).  

The first part of the paper provides an inventory of state-of-the-art divestment research identified through a 
literature review. The second part explores how divestment is understood and integrated in designing the 
collection of end-of-use electrical and electronic equipment (EEE) in practice. The final part discusses the main 
findings and knowledge gaps. 

 

2. State-of-the-art divestment literature 

Let’s first dive into the theory by looking into social sciences and design literature to uncover the state-of-the art 
of (design for) divestment research. This study builds upon previous work from a doctoral thesis (Poppelaars, 
2020) and expands it with a literature study focusing on publications after 2020. This part defines divestment, its 
process, influencing factors, approaches, tools and design principles currently available. 

2.1 Definition of divestment 

There is no consensus yet in literature on how to refer to the last phase of the consumption cycle from a consumer 
perspective. Various terms are used in literature, for instance, ‘disposal’, ‘disposition’ (Jacoby et al., 1977) and 
‘disinvestment’ (Radtke et al., 2022). We use the term ‘divestment’ for this phase. Divestment combines both the 
physical and mental & emotional separation experienced by consumers when ending the use cycle of a product 
(Poppelaars et al., 2020). The physical separation stands for the visible part of divestment during which the 
consumer acts on their decision and transfers the ownership and responsibility of the products to another party. 
In contrast, the mental and emotional separation is the invisible part of divestment happening in consumers’ heads. 
This part includes habits, biases, and the relationship with the product. 
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2.2 Divestment process 

Several models of the divestment process can be found in scientific literature in the fields of business 
administration and marketing (Blackwell et al., 2006; Cruz-Cárdenas & Arévalo-Chávez, 2018; Hanson, 1980; 
Roster, 2001), and in design literature (Macleod, 2021). 

In these different models, six stages can be recognized, as depicted in Figure 1.   

 

The figure provides a glimpse in the minds of consumers throughout the divestment phase: 

1. Dilemma recognition occurs when the consumer reflects on whether to keep the product or to end its use cycle.  
2. The consumer searches for divestment options (i.e., ways to separate from this product, such as selling, 

donating, collection or throwing away).  
3. The consumer evaluates these options and chooses one, resulting in a divestment intention.  
4. The product and consumer are prepared for divestment.  
5. The consumer acts on their intention and performs the final act of disposition by physically severing with the 

product using the chosen divestment option.  
6. The consumer ends the process with the divestment outcomes of the actions taken in the past stages. 

2.3 Factors influencing divestment 

Most of the research in the field focusses on inventorying factors influencing divestment (e.g. Mohamad et al., 
2022; Ting et al., 2019). These factors can be classified as product-, consumer-, context- or option-related, 
including for example attachment with the product, life events, environmental beliefs, convenience of divestment 
options, lifestyle, and social norms. Each of the stages in the divestment phase has its own set of influencing 
factors, but the studies do not point to a universal (set of) factor(s) to guide consumers toward collection. The 
factors are dynamic over time, interdependent and different for each consumer. In other words, the consumer is 
not rational but a complex being in an even more complex situation. These factors can thus not be used as 
predictive triggers to design collection solutions. Nevertheless, they do provide further understanding and 
important insights in the complexity of the divestment process (Poppelaars, 2020). 

2.4 Design for Divestment approaches, tools and design principles 

Several publications offer Design for Divestment approaches, tools and principles to support designers with the 
development of valuable consumer divestment experiences.  

Early research in the field has approached behaviour change at an individual level where consumers are rational. 
However, more recent research advocates approaching it at a collective level to deal with consumers’ complexities 
and unpredictability. Encino-Muñoz (2020), for instance, considers the multi-layered and complex process by 
studying the divestment of clothing, furniture and mobile phones based on (social) practice theory (e.g. Reckwitz, 
2002). Complexity theory (Nijs & Engelen, 2014; Webster, 2015) could also help to instigate change through 
emergence and adaptive methods (Poppelaars, 2020). 

 

Figure 13. Stages of divestment (Poppelaars et al., 2020) 
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Master graduate Timmerman (2018) created the tool ‘Design for product detachment – Saying goodbye to a(n) …’ 
to help designers shape the divestment phase. It combines the consumer-product lifecycle with a divestment 
experience using a model of the process, value cards and behaviour cards.  

Design endings pioneer Joe Macleod developed the ‘Canvas for Consumer Endings and Off-Boarding’. Macleod 
prescribes that “[a] good ending should be: consciously connected to the rest of the experience through emotional 
triggers that are actionable by the user, in a timely manner” (Macleod, 2022).The canvas prompts the designer 
with inputs on “where does it end?”, “type of ending?”, “how should it feel?”, “what legislation?”, “what are the 
phases?”, and “how to measure?”. 

Lastly, Poppelaars, Bakker & van Engelen (2020) proposed ten design principles for the divestment of smartphones 
based on insights of seven design projects. These principles include e.g. “hold users by the hand to say goodbye”, 
“think outside the divestment phase” and “consider the body and soul of devices”.  

 

3. Divestment in practice 

On this theoretical backdrop, this second part studies the advancements of divestment in practice for EEE. How 
is the experience of consumers understood and integrated in designing e-waste collection solutions?  

Through semi-structured interviews, Producer Responsibility Organizations (PROs) and Original Equipment 
Manufacturers (OEMs) are asked how they design collection solutions for EEE and think about divestment. For 
completeness and when possible, these insights are supplemented with reports on the cases.  

3.1 PROs results 

A large Italian PRO (personal communication, January 20, 2023) indicates that they mostly develop new e-waste 
collection solutions through an iterative design process by testing novel ideas through pilot projects. Integration 
of the consumer in this process comes through experience from previous projects, and conducting interviews and 
surveys. In other words, they mostly rely on empirical research when designing a collection solution. The PRO 
indicates that their main focus is on the convenience of their collection solutions, but they also try to inform the 
consumer about the relevance of gathering e-waste through speeches and small events about sustainability. 

The design of collection solutions by a large French PRO (personal communication, February 23, 2023) is 
thoroughly informed by consumer research to get a better understanding of what moves consumers. This goes 
beyond quantitative studies by complementing questionnaires with ethnological studies at collection points and 
with focus groups spread around France. The consumer knowledge is not anchored in scientific theories and 
models, but is the result of years of empirical research through various pilots and learning by doing to provide a 
wide array of collection solutions to consumers and instigate trust and new habits.  

A Dutch PRO (personal communication, March 14, 2023) indicates that their collection solutions are strongly 
influenced by consumer behaviour. To closely involve and understand the consumer, the PRO employs methods 
such as focus groups, pilot projects and continuous evaluation with the target group through large scale surveys. 
They recommend segmenting consumers in lifestyle groups instead of demographic groups. The PRO uses insights 
from neuro marketing to leverage the subconsciousness of consumers to evoke the preferred behaviour. They 
recognise the physical, mental and emotional separation processes of consumers. Knowledge gaps mentioned are 
ways to retrieve stored devices, means to alleviate privacy concerns and further insights in how the specific type 
of EEE influences the divestment process.  

The European-funded project COLLECTORS, executed in association with European PROs, “aims to identify and 
highlight existing good practices of waste collection and sorting”, including e-waste (COLLECTORS, 2018). Case 
studies for social acceptance showed that citizen participation (e.g.  focus groups, workshops and providing 
feedback) is one of the key elements of successful collection solutions. It acknowledges that “alignment – on the 
citizen’s needs – is crucial and has to be taken into account when designing the measure implemented at the local 
level” (de Bree et al., 2019).  
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3.2 OEMs results 

A large multinational producing consumer EEE currently relies on collective collection solutions organised by PROs 
(personal communication, January 16, 2023). The company indicates that they are researching the viability of a 
take-back system for specific product categories. They are aware of design for divestment and are particularly 
interested in the added value that can be created by integrating the end-of-use of a product in their customer 
journey. To this end, they have explored several tools and models to understand and integrate the consumer in 
designing collection solutions (e.g. Fogg behaviour model, service safari, in-depth consumer interviews, personas, 
eco storytelling, service blueprint and co-creation sessions with designers).  

Another EEE OEM, that also depends on PROs for the collection of their products, is currently exploring a business 
case for the development of a take-back program (personal communication, February 9, 2023). To them, its 
viability depends on the benefits gained by improving the relationship with customers compared to the costs of 
the implementation of such a program.  

An IT equipment OEM has embedded the collection of their products in their value proposition (personal 
communication, March 23, 2023). Firstly, they try to postpone the end-of-use by offering various replacement 
parts and upgrade modules. When the use phase finally ends, they offer a take-back system that allows for the 
return of devices, regardless of the brand. The OEM indicates that their collection system is not financially 
attractive on its own, but fits with their company values and helps with customer acquisition and retention. The 
collection solution has a prominent place on their website and is combined with vouchers for a new purchase. The 
consumer is also triggered earlier in the customer journey through a message on the packaging indicating that the 
packaging is designed to be used to send the device back after its use. The OEM indicates that the consumer was 
not engaged during the design process of this collection solution and that it is mostly based on beliefs held about 
consumers through prior experiences.  

 

4. Discussion and Conclusions 

Based on the results from the literature review and interviews, we can define state-of-the-art Design for 
Divestment knowledge and identify interesting future research opportunities in theory and practice. 

4.1 Experiment, experiment, experiment! 

Although we are all looking for the universal factor that will stimulate consumers to return their products at the 
end-of-use, a clear conclusion is not reached in literature, nor in practice. The awareness, convenience and 
financial compensation of collection solutions are very relevant, but are not enough to bring everyone to action. 
As suggested in literature, consumers are not rational and can thus not be approached in a uniform and predictable 
manner. To navigate this, several interviewed PROs supplement surveys and interviews with experiments of 
collection solutions at a small scale, and iterate their interventions until they fit the targeted consumers. 
Experimenting with small groups by changing various interventions is in line with novel behaviour change 
approaches proposed in literature (i.e., practice theory and complexity theory) and could be further investigated. 
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4.2 Engage the consumer during design 

There also lies an opportunity in actively engaging the consumer in the design of collection solutions. The methods 
that the interviewed OEMs and PROs employ seem to rely on traditional explicit and observable knowledge. 
According to Sanders & Stappers (2012), two deeper levels of knowledge exist: knowledge from personal 
experience (i.e., tacit knowledge), and knowledge from thoughts and ideas on what has not yet been experienced, 
yet could have an opinion on it based on past experiences (i.e., latent knowledge) (Figure 2). These two deepest 
levels of knowledge remain largely unleveraged. Actively engaging consumers in design, for instance through 
generative sessions, may help in creating more effective collection solutions made with and for consumers. Some 
of the interviewed PROs and OEMs started exploring these knowledge levels to some extent, but it may be valuable 
to further research this knowledge gap.  

 

4.3 Design collection as part of the customer journey 

Furthermore, as seen in literature, collection rates may be increased by making collection an integral part of the 
consumption cycle and by leveraging the relationship between consumers and OEMs. The interviewed OEMs 
recognise the potential of integrating collection solutions in their customer journey. However, they currently do 
not all have their own collection/take-back programs and are exploring their added value. Additional research is 
needed to substantiate these benefits (e.g. improved customer relationship, brand equity and recurring 
purchases).  

4.4 Design for Divestment research as basis 

To perform the earlier mentioned experiments, designers need a direction for the required interventions shaping 
the collection solutions (e.g. collection point, campaign, hardware, software, service, packaging, etc). The 
definitions, processes, factors, tools and methods found in literature offer a good starting point for expanding 
knowledge within the emerging Design for Divestment field. Their robustness should be further tested and 
developed by for example investigating differences between product categories and brands (Radtke et al., 2022). 
Divestment as a concept is not yet widespread in practice, but piqued the interest of interviewees eager to get 
more knowledge on divestment to better understand consumers.  

• Designers should consider the consumer when shaping the end-of-use of their products and services. To 
do so, following the definition of divestment, they could both take the physical separation and the mental 
& emotional separation process into account. 

• The stages of divestment (Figure 1) can be used as a map of the mind of consumers. It starts at 
acknowledging that the product does not fulfil needs anymore, continues with searching and evaluating 
options, formulating an intention, preparing for it and acting upon it, and finishes with enjoying the result.  

• To better understand consumers, more knowledge on patterns in factors and behaviour could support 
designers with design principles.  

• The tools by for example Macleod and Timmerman can also guide designers in this still unknown territory 
of divestment and make the novel knowledge as practical as possible.  

Figure 14. Methods to study what people say, do and make help access different levels of knowledge 
(reproduction of Sanders and Stappers, 2012, p.67) 
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4.5 Learn from design methods in the purchase and use phases 

New design for divestment methods can be inspired by design methods that are commonly applied to designing 
products and services at the purchase and use phases, many of which recognise the consumers in their diversity 
and complexities: 

• As argued by two PROs, segmenting consumer groups, neuromarketing and ethnography help guide the 
design of interventions for collection solutions. 

• Different master graduates have used personas, service safari, consumer interviews, co-creation sessions 
with designers, and service blueprints (e.g. Fan, 2022; Jingwei, 2018; Mertens, 2018; Polat, 2019) when 
designing collection solutions.  

• Parts of the Use2Use design Toolkit could also be leveraged (Selvefors et al., 2019)  

 

To conclude, the field of Design for Divestment is still in an early stage of its development and will need to be 
further deepened, diversified and consolidated. A foundation was created in both theory and practice to design 
valuable and effective collection solutions to keep EEE at their highest value and utility over time by closing the 
loop from a consumer perspective. We invite researchers and practitioners to bridge the knowledge gaps identified 
in this paper with further research to design valuable GOODbyes.  
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CHAPTER 4: CONCLUSION 
 

Consumers play a vital role in the circular plastics transition. When it comes to recycling, it is essential that they 
purchase and accept products made from recycled plastics, use them circularly, and finally separate from them at 
the end-of-use in a responsible manner to close the loop.  

The INCREACE project aspires to engage people and communities in this transition through design at the beginning 
and end of the consumption cycle. This part of the project aims (A) to drive the consumer acceptance of recycled 
plastic products and (B) to enhance the collection of end-of-use products to enable circular processing including 
recycling.  

As a first step to reach this aim, this report documented the state-of-the-art of the research fields of consumer 
acceptance of r-plastics and divestment, and identified knowledge gaps. 

 

1. Inventory of barriers and drivers for the consumer acceptance of recycled plastics in EEE 
To meet European circular economy goals, the use of recycled plastics must increase drastically. Consumers are 
pivotal in this transition as it depends on their willingness to purchase and use products made with recyclate. 
Despite research indicating consumers’ positive attitudes towards recycled materials, this does not always result 
in the desired purchase behaviour.    

This study investigated consumer acceptance of recycled plastics in EEE by examining the barriers and drivers 
influencing this. Desk research and industry expert interviews were conducted to gain insights into brand owners' 
experienced barriers and drivers, as well as strategies to encourage the acceptance of recycled plastics.  

Assumptions about consumer acceptance were prevalent but often lacked validation through user research. The 
use of recycled content was communicated in varying degrees. The extent to which consumers derive certain 
types of value from products made with recycled plastics likely varies between EEE categories. As consumers’ 
understanding of sustainability related challenges seems to be increasing, brand owners can communicate their 
circular efforts more effectively. Brand owners experienced perceived performance, financial and safety risks and 
addressed them in different ways. Some interviewees highlighted the importance of the certification of recycled 
plastics. 

The study identified several strategies employed by EEE brand owners to promote and foster consumer 
acceptance. They build trust in environmental impact by for instance comparing CO2 footprints and highlighting 
benefits of recycled plastics. Brands informed consumers about recycling content history and utilized visual 
elements to showcase the recycled nature of products, appealing to environmental identity. Addressing quality, 
performance, and contamination risks through innovative processes and certification reassured consumers. By 
understanding the factors influencing consumer behaviour, businesses in the EEE sector can make informed 
decisions to encourage sustainable practices and drive greater acceptance of recycled materials. 

 

2. State-of-the-art of (design for) divestment research  
Even though consumers play a crucial role in closing loops in a circular economy, the collection of end-of-use 
products is underexplored from a consumer perspective. This final phase of the consumption cycle, also known 
as ‘divestment’, is the process of the physical and mental & emotional separation of the consumer from their 
product. The field of ‘Design for Divestment’ is in its infancy. 

This study therefore explored the present situation of Design for Divestment in theory and practice and identified 
knowledge gaps. The study first reviewed the state-of-the-art literature and then analysed divestment in practice. 
Interviews were held with OEMs and PROs to explore how the collection of e-waste is designed and how the 
divestment/consumer perspective is understood and integrated. 
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No universal factor could be found in literature nor practice to guide consumers towards collection solutions. 
Nevertheless, experimenting with different interventions at a small scale to design effective collection solutions 
seems to be key. It may be beneficial to engage consumers more actively during the design process and leverage 
their tacit and latent knowledge. Although the research field is not yet widely known by interviewees, divestment 
definitions, tools and methods in literature offer a base for designers. These could be complemented with methods 
commonly employed when designing for the purchase and use phases, but adapted to divestment.  

 

3. Next step 
Future research should further explore consumer acceptance of recycled plastics in EEE and strategies to 
overcome barriers. Actual consumer responses, attitudes and preferences regarding their acceptance of recycled 
plastics in EEE should for instance be studied to test assumptions held by brand owners. Moreover, the guidelines 
proposed by Polyportis et al. (2022b) need to be further developed for the specific case of EEE.  

The field of Design for Divestment requires further deepening, diversification and consolidation to mature. Future 
research is needed to bridge the knowledge gaps to design valuable goodbyes to keep EEE at their highest value 
and utility over time by closing the loop from a consumer perspective.  

The next phase of the project will actively engage consumers in the development of effective design interventions 
at the purchase phase. Also, valuable and effective collection experiences will be designed for and with consumers 
to enhance their participation in the collection of EEE. This future research will result in practical design implications 
to guide product service systems design and value propositions to support people and communities during the 
purchase and divestment phases. 
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ANNEX A: INTERVIEW GUIDE (CONSUMER ACCEPTANCE OF RECYCLED PLASTICS IN EEE) 
 

[Introduction: about this project/ research] 

[Introduction interviewer/ interviewee (involved in product development/ marketing/ sales that has experience with 
application of recycled plastics)] 

1. Can you tell us about your role within product development at [company]? 
 

2. Before the interview we asked you to think of an example of a project that involved applying recycled 
plastics. Can you talk us through the development process from beginning to end? 
 

3. What role does the consumer acceptance of recycled plastics play in product development? 
a. How is the use of recycled plastic content in your product(s) communicated to consumers? (i.e. 

awareness & recognition). 
1. Packaging/ eco-labels/ recognisability (of r-plastics) 

b. What can you tell us about consumers’ purchase behaviour towards products made with 
recycled plastics? (i.e. do consumers actually purchase the product?) 

c. What can you tell us about consumers’ purchase intentions & willingness to pay for products 
made with recycled plastics? (i.e. are consumers likely to consider the product and are they 
willing to pay more/ less/ the same?) 

d. How do consumers respond to the use of recycled plastics in your products? (i.e. attitudes/ 
preference). 

1. How do you know this? 
2. Have you done research related to consumer acceptance of recycled plastics/ 

materials? If so, can you describe that research and its results? 
e. Have you experienced any of the following factors that influence the consumer acceptance of 

recycled plastics in your product(s)?  
1. Affective responses (liking/ disliking) 

• Anticipated conscience (pride/ positive feelings related to ethics) 
• Self-expression  
• Contamination 
• Psychological risk (distress due to failure to meet expectations) 

2. Cognitive responses (knowledge/ understanding) 
• Environmental friendliness 
• Perceived risks (performance (quality/ functionality), financial, safety, 

aesthetic)  
3. Influencing factors (individual differences between consumers) 

• Environmental concern 
• Perceived consumer effectiveness (believe whether own actions make a 

difference) 
• Disgust sensitivity 
• Implicit theory type (believe whether own efforts matter) 
• Cultural/ community influences (friends/ family/ media/ individualism) 
• Age/ gender 

 
4. What do you do to promote consumer acceptance or products made with recycled plastics? 
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