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Summary 

The concept of a circular economy has gained widespread attention due to its alignment with national, 

regional and international development goals, including the United Nations’ Sustainable Development Goals. 

Plastic, as one of the most widely used materials globally, plays an essential role in modern life. However, 

managing plastic waste remains a significant global challenge as it poses serious threats to both human health 

and the environment. As a result, plastic recycling has become a central focus within circular economy 

initiatives. Although recycling rates vary from country to country, with some achieving high levels and others 

falling behind, the inherent recyclability of plastic remains a critical issue, regardless of where recycling takes 

place.  

Municipal solid waste management systems often rely on open-loop recycling, where high-quality plastics 

are mixed with lower-quality ones. This results in recycled materials with reduced quality and functionality, 

typically used for different applications than their original purpose. As a result, new virgin plastics must still 

be produced to meet the demands of the original applications. Plastic packaging used for medical, cosmetic 

and cleaning products faces strict legal purity requirements and has high market value. Recycling such plastics 

requires closed-loop take-back schemes, where users can return their used plastics directly to producers to 

maintain the original quality when they are reused. Establishing these take-back schemes is crucial, but 

before they can be implemented, it is essential to investigate the factors that influence their practical 

effectiveness. Involving consumers in the design and configuration of these schemes is also key to their 

success. In this study, we examine Danish consumers’ preferences and willingness to pay (WTP) for specific 

characteristics and features of take-back schemes for plastic packaging from medicine, cosmetics and 

cleaning products, using stated preference discrete choice experiments. We also explore potential incentive 

mechanisms to encourage consumer participation, using hypothetical scenarios that include both financial 

or extrinsic incentives (for example deposit refund) and non-financial or intrinsic incentives (for example 

deposit-donate). 

Our results suggest that respondents are willing to pay for new take-back systems, particularly when they 

allow for the return of high-quality plastics from medicine, cosmetics and cleaning products together rather 

than separately. Additionally, most respondents prefer returning used high-quality plastics at grocery stores 

rather than at recycling stations. These preferences vary across demographic groups, with less educated and 

older respondents tending to favour existing municipal-based return schemes with open-loop settings. We 

do not find definitive evidence regarding the overall impact of incentives but observe that a pure deposit-

refund scheme, where consumers pay a deposit when purchasing a product and receive a refund upon 

returning the packaging, can increase participation compared to schemes without added incentives. 

However, combining this deposit-refund scheme with intrinsic motivations, such as donating the deposited 

amount to charitable causes or having companies match donations, does not significantly alter the WTP for 

take-back schemes. When the deposit-refund incentive is removed and replaced with a purely intrinsic 

incentive (for example companies donating DKK 5 for every returned plastic item), WTP estimates decrease 

and approach the levels observed in schemes without any incentives. This suggests a potential crowding-out 

effect of the intrinsic incentives. We conclude that financial incentives may be necessary to drive increased 

acceptance of take-back schemes for high-quality plastics from medicine, cosmetics and cleaning products. 
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1. Introduction  

The concept of a circular economy is gaining increasing attention as a means to address a broad range of 

societal challenges, including resource depletion, environmental degradation and pollution (Geissdoerfer et 

al., 2017; Stahel, 2016). Evidence suggests that a circular economy can significantly reduce greenhouse gas 

emissions, boost innovation and employment and drive economic growth, thereby contributing to the United 

Nations’ Sustainable Development Goals (European Commission, 2015; Murray et al., 2017; Schroeder et al., 

2019; Suchek et al., 2021). A transition to a circular economy is also considered one of the cornerstones of 

the European Green Deal (European Commission, 2020). While the term is associated with various typologies 

such as increased reuse, repair, recycling and waste reduction, it can be defined as “a regenerative system in 

which resource input and waste, emission, and energy leakage are minimised by slowing, closing, and 

narrowing material and energy loops. This can be achieved through long-lasting design, maintenance, repair, 

reuse, remanufacturing, refurbishing, and recycling” (Geissdoerfer et al., 2017, p. 759).  

Among other factors, the success of a circular economy relies on the recyclability potential of waste materials, 

which in turn depends on how well their original quality and functionality are preserved (Eriksen et al., 2019b; 

Hahladakis & Iacovidou, 2018). Therefore, recycling is not merely about the collection, sorting and 

reprocessing of materials; it also involves establishing systems that enhance recyclability by maintaining 

material quality (Gritsch et al., 2024; Hahladakis & Iacovidou, 2018). To this end, closed-loop recycling 

systems are increasingly being considered as they are associated with better preservation of material quality 

and therefore greater recyclability compared to open-loop systems (Eriksen et al., 2019b; Rigamonti et al., 

2018). Open-loop recycling generally involves mixing different quality grades of used materials, transforming 

them into new products of overall lesser quality. In closed-loop recycling, materials of different quality are 

managed in separate streams and, thus, reprocessed into the same or similar products without degrading 

quality. Take-back schemes are instrumental in enabling closed-loop recycling and, as such, play a key role in 

supporting the circular economy (Atasu et al., 2012; Gunasekara & Robb, 2025; Hvass & Pedersen, 2019). 

These systems involve processes that enable users to return their used products to the original producer for 

further use, typically after undergoing recovery activities (Ghoreishi et al., 2011). As discussed by Gunasekara 

and Robb (2025), take-back systems vary by the collected product streams (for example own brand or any 

brand), recovery value (the value assigned to the recoverable material), return incentives (for example 

donations to charities, trade discounts or deposit-refund schemes) and return facilities (for example 

collection bins or automated machines). Despite challenges such as costs, limited knowledge and lack of 

experience, several companies have successfully introduced take-back schemes, recovering significant 

product volumes (Gunasekara and Robb, 2025). Companies may adopt such schemes due to regulatory 

requirements for product reuse, economic benefits like cost savings or reputational gains from compliance 

and sustainability contributions (Mallick et al., 2022).  

In Denmark, the existing bottle deposit return system is an example of a well-functioning take-back scheme 

with 93 per cent of all bottles and cans sold in Denmark being returned for recycling (Dansk Retursystem 

n.d.). However, there are also examples of less successful take-back schemes in Denmark. To increase plastic 

recycling and contribute to circular economy and sustainability, Novo Nordisk – a multinational 

pharmaceutical company headquartered in Denmark – has tested a take-back scheme for insulin pens over 

the past few years (Returpen, 2024). While the majority of Novo Nordisk’s customers express a willingness 

to return their used insulin pens through the scheme, only a small proportion follow through in practice and 
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actual return rates have been much lower than anticipated. This reflects the well-documented intention-

behaviour gap (Sheeran & Webb, 2016) that consequently renders this take-back scheme ineffective. Before 

establishing new take-back schemes, for example for medicine and cosmetics plastic packaging, it is essential 

to investigate the factors that influence whether such take-back schemes will be effective in practice. 

Research suggests that involving consumers in the design and configuration of take-back schemes is essential 

for their success (Gaur et al., 2017; Gunasekara & Robb, 2025; Mallick et al., 2022). 

Plastic is a valuable, yet environmentally challenging resource. A significant portion of plastic waste ends up 

in the natural environment, where it contaminates ecosystems and poses risks to both environmental and 

human health (Evode et al., 2021; Halden, 2010; North & Halden, 2013). Improved management of plastic 

waste through recycling and reuse can benefit society by protecting the environment and reducing exposure 

to harmful plastic chemicals (Evode et al., 2021; Thompson et al., 2009). However, plastic recycling and reuse 

remain a challenge, with only a small proportion of plastic waste currently being recycled or reused 

(Hahladakis & Iacovidou, 2018; Milios et al., 2018).  

There are several types of plastic that vary in quality – some have a high market value or strict legal purity 

requirements, while others are lower quality (Gritsch et al., 2024; Hahladakis & Iacovidou, 2018). Plastic 

packaging used for medical, cosmetics and cleaning products is often classified as high-quality due to legal 

purity requirements (Regulation No 1223/2009, 2009; Cristobal et al., 2022; Regulation 2025/40, 2024). 

Municipal solid waste management (MSWM) systems typically involve open-loop recycling, which handles 

many different types of plastic, mixing high-quality plastics with lower-quality ones (Eriksen et al., 2019a; 

Gritsch et al., 2024; Hahladakis & Iacovidou, 2018). In the Danish MSWM system, plastics are typically not 

sorted by quality. Collected plastics from such a mixed-quality stream cannot be recycled into high-quality 

plastics for packaging of medicine, cosmetics or cleaning products. Because strict quality standards are 

required for plastics used in the packaging of these products to avoid undesirable effects on the product 

itself, it remains necessary to produce and use virgin plastic for this purpose. Relying solely on MSWM 

systems that do not sort plastics by quality will therefore not sufficiently curb the demand for virgin plastic 

in the production of high-quality plastic packaging – and, hence, negative environmental impacts from that 

production will likely continue. However, if plastic packaging from medicine, cosmetics and cleaning products 

is collected separately, its high quality can be preserved, enabling its recycling into new packaging for the 

same types of products. In this way, environmental and climate-related damage can be reduced by removing 

or at least decreasing the need for virgin plastic.  

An apparent solution would be to establish new take-back schemes for high-quality plastics to enable closed-

loop recycling, allowing consumers to return their used high-quality plastics directly to manufacturers, 

thereby preserving material quality (Gaur et al., 2017). As mentioned above, the literature on take-back 

schemes emphasises the importance of understanding consumer behaviour before such systems are 

implemented (Belbağ & Belbağ, 2023; Gunasekara & Robb, 2025; Mallick et al., 2022). 

In the present study, we will examine Danish consumers’ preferences and willingness to pay (WTP) for 

specific characteristics and features of new take-back schemes for plastic packaging from medicine, 

cosmetics and cleaning products, which could be introduced in Denmark. We employ a stated preference 

discrete choice experiment (DCE) method (Louviere et al., 2000; Mariel et al., 2021) to elicit the preferences 

and WTP values based on consumers’ choices among alternative proposed take-back schemes. While the 

MSWM literature has explored various incentive mechanisms, such as information campaigns and cash 

transfers, to improve waste management (Das & Dutta, 2015; Owusu et al., 2013; Rousta et al., 2015), these 
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studies have not specifically focused on take-back schemes for high-quality plastic packaging. Therefore, this 

study also investigates potential incentive mechanisms that could promote consumer participation in such 

schemes. The knowledge generated contributes to the design of future take-back schemes that are better 

aligned with consumer behaviour, thereby supporting successful implementation, high return rates and cost 

effectiveness and ultimately advancing the circular economy agenda.  

2. Theoretical framework 

In this section of the report, we present the theoretical framework underlying the DCE method used to elicit 

consumer preferences for high-quality plastic packaging take-back schemes. DCEs are widely employed in 

the environmental, marketing, transportation and agricultural sectors to understand preferences and the 

WTP for various attributes or characteristics of goods and services (de Bekker-Grob et al., 2012; Louviere et 

al., 2010; Mariel et al., 2021). The approach is underpinned by two key economic theories: Lancaster’s theory 

of consumer demand and random utility theory. The former theory posits that individuals derive utility from 

the attributes of a good rather than from the good itself (Lancaster, 1966). In the context of high-quality 

plastic packaging take-back schemes, this implies that consumers derive utility from specific system 

attributes such as the location of take-back schemes, the types of plastics accepted, ease of use and the cost 

of establishing these systems. The latter theory posits that individuals choose among a set of alternatives by 

selecting the option that maximises their utility (Manski, 1977; McFadden, 1986). According to this theory, 

consumers’ choice of a take-back system depends on whether it provides them with the highest utility among 

the available options. The DCE method integrates these two theoretical foundations to model and analyse 

consumer choice behaviour.  

Now, consider that individual 𝑛 faces 𝐽 alternatives and selects alternative 𝑖 in choice situation 𝑡 if – and only 

if – it maximises their utility, 𝑈. This utility can be expressed as: 

𝑈𝑛𝑖𝑡 = 𝑉𝑛𝑖𝑡 + 𝜀𝑛𝑖𝑡      (1) 

Equation (1) reflects the random utility maximisation framework, where the preference for an alternative is 

guided by the principle of utility maximisation. Utility is composed of two components: a deterministic 

component, 𝑉, and a random component, 𝜀. The deterministic part captures the observable utility derived 

from the attributes of the product or service (for example the attributes of a take-back system), while the 

random component accounts for unobserved factors such as omitted variables, individual-specific 

preferences or measurement errors associated with the attribute levels (Alpizar et al., 2001). The 

deterministic utility, 𝑉, can be expressed as the product of observable attributes, 𝑋, and a vector of estimated 

coefficients, 𝛽, which indicate the direction and magnitude of the influence each attribute has on utility. The 

utility function can then be rewritten as:  

𝑈𝑛𝑖𝑡 = 𝑋𝑛𝑖𝑡𝛽 + 𝜀𝑛𝑖𝑡      (2) 

Because both equation (1) and equation (2) include a random error term, utility, 𝑈, is treated as a 

probabilistic component rather than a deterministic component. The probability, 𝑃, that individual 𝑛 chooses 

alternative 𝑖 can be expressed as: 

𝑃𝑛𝑖 =  𝑈𝑛𝑖𝑡 >  𝑈𝑛𝑞𝑡 =  𝑉𝑛𝑖𝑡 + 𝜀𝑛𝑖𝑡 > 𝑉𝑛𝑞𝑡 + 𝜀𝑛𝑞𝑡 = 𝜀𝑛𝑖𝑡 − 𝜀𝑛𝑞𝑡 < 𝑉𝑛𝑞𝑡 − 𝑉𝑛𝑖𝑡  (3) 
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Equation (3) states that individual 𝑛 will choose alternative 𝑖 over alternative 𝑞 if the utility derived from 𝑖 is 

greater than the utility from 𝑞. In other words, the probability of choosing alternative 𝑖 depends on whether 

the difference in the random error terms is less than the difference in the deterministic components of utility. 

Estimating this probability requires taking the integral of equation (3) over the distribution of the error terms 

to obtain the cumulative probability: 

𝑃𝑛𝑖 =  ∫ 𝐼(𝜀𝑛𝑖𝑡 − 𝜀𝑛𝑞𝑡 < 𝑉𝑛𝑞𝑡 − 𝑉𝑛𝑖𝑡, ∀𝑖 ≠ 𝑞) 𝑓(𝜀𝑛) 𝑑(𝜀𝑛)    (4) 

The determinist part of utility, 𝑉, is typically expressed as a linear-in-parameters specification, defined as the 

product of the attributes, 𝑋𝑖𝑚, of alternative 𝑖 and the parameters, 𝛽𝑖𝑚, to be estimated.  

𝑉𝑛𝑖𝑡 = 𝛽0 + 𝛽1𝑋𝑖1 + 𝛽2𝑋𝑖2 + 𝛽3𝑋𝑖3 … … … 𝛽𝑖𝑚𝑋𝑖𝑚    (5) 

Under this linear specification, an assumption must be made regarding the distribution of the error term, 𝜀𝑛, 

in order to derive an estimable model. According to Train (2009), if the error terms are independently and 

identically distributed with a type-I extreme value (Gumbel) distribution, a logit model can be estimated to 

obtain the parameters, 𝛽𝑖𝑚. This results in a logistic probability function, as shown in equation (6), which 

represents the probability of individual 𝑛 choosing alternative 𝑖 from a set of 𝐽 alternatives: 

𝑃𝑛𝑖 =  
exp𝑉𝑛𝑖

∑ exp𝑉𝑛𝑖𝐽
𝑖

      (6) 

While this logit model is simple to estimate, it has limitations, most notably its reliance on the assumption 

that the error terms follow a Gumbel distribution. This assumption is closely related to the independence of 

irrelevant alternatives property, which states that the probability of choosing between any two alternatives 

is not affected by the presence or characteristics of other alternatives (Train, 2009). In reality, this assumption 

is often too restrictive as consumers may consider other available alternatives when making a choice 

between two options. Other more flexible models that avoid this limitation exist in the literature and are 

presented in section 4 below. 

3. Study design 

To address our research objective of examining consumer preferences and the WTP for new take-back 

schemes for high-quality plastic packaging from medicine, cosmetics and cleaning products as well as the 

incentives for promoting such schemes, we developed a study design that followed a series of steps to ensure 

its validity. 

3.1. Literature review  

As mentioned in the preceding sections, we used a stated preference DCE method to estimate consumer 

preferences and the WTP for various characteristics of new take-back schemes that do not yet exist. In the 

DCE, consumers were presented with a scenario describing new take-back schemes for high-quality plastic 

packaging from medicine, cosmetics and cleaning products. They were then asked to choose between 

different take-back schemes, each described by varying levels of key characteristics (attributes). The 

attributes of the take-back schemes were identified based on a literature review, expert opinions and focus 

group discussions. In this section, we present the results of the literature review. 

The literature review focused on identifying factors that influence the intention-behaviour gap and those 

that affect the success of take-back schemes in the context of pro-environmental behaviour. The findings of 
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this review are summarised in Table 1. The reviewed studies cover various aspects of pro-environmental 

behaviour, including renewable energy adoption, food waste prevention, bioenergy production, plastic 

recycling and general waste recycling. Other contexts are also considered, provided that they relate to the 

intention-behaviour gap or waste management more broadly.  

According to the literature, factors influencing the intention-behaviour gap can be categorised as either 

intrinsic (internal) or extrinsic (external). Attitudes, beliefs, knowledge, capabilities, skills, altruistic 

motivations, commitment, risk aversion, trust, self-control, habits, personal norms and moral obligations are 

the main intrinsic factors that can either increase or decrease the intention-behaviour gap in the context of 

a circular economy, depending on whether these factors support or hinder pro-environmental actions. For 

example, a lack of knowledge and skills may prevent individuals from participating in circular economy 

practices, but this barrier can be addressed through education and guidance. Similarly, low levels of 

commitment can be mitigated by using reminders or prompts to develop concrete action plans. The main 

extrinsic factors influencing the intention-behaviour gap include the lack of facilities or infrastructure, the 

lack of regulatory requirements, the absence of economic incentives, financial burdens, task complexity and 

required effort, time constraints and distance. For instance, the absence of accessible take-back schemes 

may reduce return rates for high-quality plastic packaging, especially when such systems are located far from 

convenient or frequently visited areas.  

The review of literature specifically related to take-back schemes, summarised in Table 1, highlights several 

factors that can either promote or hinder these systems within a circular economy framework. These factors 

include infrastructure, incentives, convenience, the method of used product collection, the price of circular 

products, business models, supply chain position and power, trust and shared vision among supply chain 

actors, material quality for reuse as well as policy, cultural, social and market-related issues. For example, 

high prices can discourage consumers from purchasing circular products in the first place. Collective take-

back schemes are typically more inclusive and consumer-oriented, whereas producer-operated systems are 

brand-specific and useful for obtaining targeted feedback. Retail (in-store) take-back schemes are often 

viable due to their convenience for consumers. A shared vision among supply chain actors and trust in existing 

supply chain partners are critical for the success of take-back schemes. A firm's position in sustainable 

practices as well as its visibility, strength in the supply chain and influence on consumer perception can 

significantly affect consumer demand and reduce relational risks. Moreover, the size and power of a firm to 

convince and coordinate with other supply chain actors play a crucial role in the implementation and scaling 

of take-back schemes. A lack of incentives can hinder the development of take-back schemes in the circular 

economy. Deposit-refund schemes, for instance, are considered one of the most cost-effective incentive 

mechanisms. Communication and awareness-raising efforts are essential to address cultural barriers and 

challenges related to WTP. Eco-labelling and certification schemes as well as donation options also play an 

important role in enhancing consumer participation. 
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Table 1. Literature review on factors influencing the intention-behaviour gap and take-back schemes in general  

Study Geography Type Context Key findings 

Sheeran & 
Webb (2016) 

Global  
Review 
paper  

Intention-
behaviour gap in 
general  

The intention-behaviour gap is large. The nature of the focal goal, basis of intention 
and properties of intention each influence intention realisation. Three things must 
happen to close the intention-behaviour gap: initiation, maintenance and closing of 
the goal pursuit.  

Hage et al. 
(2009) 

Sweden 
Original 
paper  

Household 
recycling 

Economic concerns and moral obligations influence recycling. Convenience in the form 
of a property-close collection centre is important. The felt moral obligation, beliefs 
about others’ behaviour, perceived positive externality effects and felt ability to 
favourably affect environmental outcomes influence recycling.  

Gunasekara & 
Robb (2025) 

New 
Zealand  

Original 
paper 

Retailer take-
back schemes for 
a circular 
economy  

Involving consumers in configuring take-back schemes is important. Environmental 
and social motives can promote the return of used products through take-back 
schemes. The cost of implementing these systems can be high.  

Mallick et al. 
(2022) 

Global  
Review 
paper  

Configuring take-
back for a 
circular economy 

Designing take-back schemes should involve a systematic approach, addressing the 
reasons for the take-back schemes, product characteristics, existing or emerging 
legislations, consumer attitude and behaviour towards take-back schemes as well as 
existing infrastructure for collection, transportation, storage and resource recovery.  

Enste & 
Altenhöner 
(2021) 

Global  
Review 
paper  

Intention-
behaviour gap in 
leadership 

Barriers associated with the intention-behaviour gap are cognitive, situational and 
environmental. The main causes can be cognitive strain, ego depletion, decision 
fatigue and choice overload. Status quo bias, social norms and availability heuristic 
also contribute to the intention-behaviour gap.  

ElHaffar et al. 
(2020) 

Global 
Review 
paper  

Intention-
behaviour gap in 
green 
consumption  

Barriers to green consumption include high prices, limited availability, poor 
communication, low quality, lack of incentives, distrust, perceived risk, unfavourable 
price framing, brand loyalty to non-green products, social norms, taste, appearance, 
education and income. Facilitators include building trust and positive social norms, 
enhancing store cues, promoting green benefits, improving availability and simplifying 
choices. 

Pellegrino et al. 
(2016) 

USA 
Original 
paper  

Intention-
behaviour gap in 
handwashing  

The probability of washing hands after handling raw vegetables increases after disgust-
related sensory reminders (visual, auditory and olfactory disgust) are sent to 
participants.  
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Cecere et al. 
(2014) 

European 
Union 

Original 
paper  

Food waste 
prevention 

In the case of food waste prevention, behaviour depends on intrinsic motivation – 
specifically altruistic motivation – not on social norms nor peer pressure. 

He et al. (2022) China  
Original 
paper  

Intention-
behaviour gap in 
bioenergy 
production  

Cognitive and risk factors explain the gap. People with knowledge of environmental 
policies and high-risk takers are more likely to change their intention to action. Risk-
averse farmers are less likely to change their intention to action. Closing the gap is 
possible by promoting environmental policies, re-examining the risks of bioenergy 
production and regulating bioenergy production activities.  

Nguyen et al. 
(2022) 

Vietnam  
Original 
paper  

Intention-
behaviour gap in 
single-use plastic  

Intrinsic motivation for reducing single-use plastics can be influenced by the 
satisfaction of basic psychological needs: autonomy, competence and relatedness. 
Consumer skills should be enhanced via education, communication and guidance. 
Autonomy can be fostered by creating alternatives to single-use plastic products.  

Litvine & 
Wüstenhagen 
(2011) 

Switzerland  
Original 
paper  

Renewable 
energy 
consumption  

Information and communication targeting the factors that influence the intention to 
purchase green electricity (attitude towards purchase, social norms and perceived 
behaviour control) can increase the market share of green electricity. Three types of 
information (social benefits of green electricity, private benefits of green electricity 
development and a mix of information) influence the gap.  

Echegaray & 
Hansstein 
(2017) 

Brazil  
Original 
paper 

Electronic waste 
recycling  

Tangible benefits of recycling, especially economic incentives rather than ecological 
consciousness, encourage waste recycling. Higher costs need to be reduced, and policy 
should communicate the social legitimacy of recycling. 

Steinhorst & 
Beyerl (2021) 

Germany  
Original 
paper  

Plastic recycling  
Several measures identified to enable consumers to recycle plastic. These, among 
others, include creating alternatives for consumers, political measures, technical 
innovation as well as development.  

Heidbreder et 
al. (2019) 

Global  
Review 
paper  

Plastic reuse and 
recycling  

Economic instruments, such as taxes or fees, or rewards through pricing schemes or 
peer pressure can encourage recycling. Others include improvement of infrastructure 
in terms of accessibility of recycling schemes, for example return systems and deposit-
refund systems.  

Knutsson et al. 
(2013) 

Sweden  
Original 
paper  

Recycling and 
charity  

New recycling machines for bottles and cans with an option of donating the returned 
deposit to charity reduced recycling in the first months after the machines were 
introduced. People have the option of obtaining cash. 

Johansson-
Stenman & 
Martinsson 
(2006) 

Sweden  
Original 
paper 

Car purchase and 
self-image  

People consider social status as less important for themselves than others. They also 
see themselves as more environmentally concerned than others. Therefore, self-image 
plays a role in utility theories.  
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Brekke et al. 
(2003) 

Norway  
Original 
paper  

Waste recycling  

People contribute to waste recycling to improve their social self-image. However, this 
self-image can be adversely affected through public policies (such as the introduction 
of a kerbside pickup system). Consumers may feel that they are now less responsible 
than before, when for example the government has assumed responsibility.  

Bénabou et al. 
(2003) 

USA 
Original 
paper 
(theory) 

Intrinsic versus 
extrinsic 
motivation  

Extrinsic rewards are weak reinforcers in the short term and may have hidden costs as 
they become negative reinforcers once withdrawn. Empowerment and help are 
considered intrinsic motivators. 

Gleim et al. 
(2014) 

USA 
Original 
paper  

Attitude-
behaviour gap in 
green 
consumption  

Green gaps exist for reasons linked to price, lack of green product availability, brand 
loyalty to conventional products and time and effort required to research and evaluate 
green products. Stimulating consumer awareness, making green products available 
and making individuals aware of the impact that they make can help reduce the gap.  

Farjam et al. 
(2019) 

USA  
Original 
paper  

Attitude-
behaviour gap in 
offsetting carbon 
emissions  

Environmental attitudes only affected behaviour in low-cost situations. People 
avoided higher-cost actions despite their greater potential for environmental 
protection, or otherwise, stronger incentives (subsidy of electric cars or other 
incentives) are required. Nudges in green schemes can crowd out support for carbon 
taxes. 

Huang et al. 
(2020) 

China  
Original 
paper  

What prevents 
pro-environment 
behaviour?  

Habits are the main barriers. Concerning recycling, the lack of proper facilities is the 
dominating barrier. For resource saving-related behaviours, loss of comfort and 
financial costs are the major barriers. Personal norms and perceived efficacy are 
important.  

Mack et al. 
(2019) 

Germany  
Original 
paper 

Intention-
behaviour gap in 
electricity saving  

A combination of prompted commitment, implementation information and guided 
process monitoring bridges the intention-behaviour gap. Reminders, feedback and 
cues related to social norms are used as instruments.  

Punzo et al. 
(2019) 

Europe  
(four 
countries)  

Original 
paper  

Intention-
behaviour gap in 
pro-
environmental 
behaviours  

In Italy and the United Kingdom, perceived values are directly associated with pro-
environmental behaviour. In Germany and France, where the cultural European 
identity appears to be more salient, values provide less guidance for behaviour. Values 
operate on pro-environmental actions through the mediating effect of felt 
responsibility.  

Franco (2017) Europe  
Review-
based 
paper 

Challenges of the 
circular economy 
(take-back 
schemes)  

Product design, namely complexity in basic materials, architecture and functionality, 
as well as supply chain position, power and vision in buyer-supplier relationships 
determine the take-back scheme. Price, trust and convenience impact demand for 
taken back products.  
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Atasu & Van 
Wassenhove 
(2012) 

Global  
Review-
based 
paper  

Challenges and 
opportunities of 
e-waste take-
back schemes  

Policy obstacles and costs can prevent producers from developing individual producer-
operated systems. Product design has implications for the take-back scheme. While 
there are different ways to promote take-back schemes, deposit-refund schemes can 
be the most cost-effective.  

Hvass & 
Pedersen 
(2019) 

Data from 
global 
fashion 
brand  

Original 
paper  

Take-back 
schemes  
(garment 
industry)  

In-store take-back schemes should define the circular initiative value proposition. 
Infrastructure is needed to increase convenience, and new product design that 
supports recyclability is important. There needs to be incentives for the take-back 
system to work. 

Hossain et al. 
(2020) 

Global  
Review 
paper  

Circular 
economy in the 
construction 
industry 

Key challenges include product design, including a lack of take-back schemes, 
durability and limitations in tracking technologies, as well as a lack of mutual interest 
and incentives along the supply chain, of appropriate business models and of specific 
regulatory frameworks.  

Khetriwal et al. 
(2009) 

Switzerland  
Original 
paper  

Take-back 
systems for e-
waste  

Collective and individual take-back systems have their own advantages and 
disadvantages. The former are inclusive, while the latter are brand-specific. The former 
are more consumer-oriented, while the latter are important for the company to get 
feedback and develop targeted systems. Retail take-back systems are viable since they 
are convenient for consumers.  

Bressanelli et 
al. (2019) 

Global  
Review 
paper 

Supply chain 
redesign for the 
circular economy 

Take-back incentives, such as the use of a deposit-refund scheme, reduce return flow 
uncertainties. Communication and generating awareness for users help overcome 
cultural and WTP challenges. Eco-labelling and certifications are exemplary normative 
interventions in this regard.  
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3.2. Selection of take-back scheme characteristics for the stated preference DCE  

Based on the findings from the literature review and subsequent expert interviews, three key characteristics 

of take-back schemes have been identified as particularly important: 1) the type of plastic that can be 

returned, 2) the return location and 3) the cost of implementing the system. The type of plastic that can be 

returned is crucial as it determines whether plastics are returned collectively or separately. The literature 

suggests that systems allowing for the return of multiple types of plastic together are more consumer 

oriented as they enhance convenience.  

This study investigates how the characteristic regarding the type of plastic that can be returned influences 

consumer preferences and the WTP for take-back schemes. According to expert input, this attribute can be 

represented by three levels: 1) Only medical packaging can be returned, 2) only cosmetic and cleaning 

product packaging can be returned or 3) all types – medical, cosmetic and cleaning packaging – can be 

returned.  

The return location is another important characteristic, directly linked to consumer convenience and effort. 

The literature on take-back schemes emphasises the need for easily accessible return points. This study 

examines whether consumers consider return location a key factor in their preferences. The four levels of 

this characteristic include 1) Matas stores, 2) pharmacies, 3) grocery stores and 4) recycling stations.  

The cost of establishing new take-back schemes is also a critical factor. Research indicates that companies 

face significant expenses in setting up and operating such systems. However, consumers may be willing to 

support these efforts to promote a circular economy and advance sustainability goals. In this study, cost is 

represented as an additional annual waste management fee, with six levels ranging from DKK 100 to DKK 

1,500 per household per year. The characteristics and their levels are summarised in Table 2.  

Table 2. Identified key characteristics and their levels for take-back schemes used in the DCE model 

Characteristic  Levels  

Type of plastic 
Only medical packaging  
Only cosmetic and cleaning packaging 
Medical, cosmetic and cleaning packaging  

Return location  

Matasa stores 
Pharmacies  
Grocery stores  
Recycling stations  

DKK per household per year 
(increased annual waste fee) 

100, 200, 350, 600, 1,000, 1,500 

Note: a: Matas is the largest health and beauty retail chain in Denmark.  

3.3. Discrete choice experiment design  

Based on the identified key characteristics and their levels, a DCE design was developed, presenting various 

choice sets composed of alternative proposed take-back schemes for high-quality plastic packaging from 

medicine, cosmetics and cleaning products. The design process follows state-of-the-art DCE experimental 

design principles (Louviere et al., 2000; Mariel et al., 2021; Scarpa & Rose, 2008). The combination of 

attributes and levels yields multiple alternatives, which are distributed across several choice sets. To 

determine the number of choice sets that participants could reasonably complete given cognitive limitations 
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and time constraints, three focus group discussions were conducted, each involving eight participants. Based 

on this input and assuming two alternative take-back schemes per choice set, a total of 12 choice sets were 

generated using a D-efficient factorial design in the Ngene software (ChoiceMetrics, 2012). Prior parameter 

estimates for informing and updating this DCE design were obtained from a pilot study, which is further 

described in section 3.5. As focus group feedback indicated that six choice sets would be the maximum 

manageable number of choice sets per respondent, the 12 sets were divided into two blocks. Thus, each 

respondent completed six different choice sets. An example of a choice set used in the survey is shown in 

Figure 1. In addition to the two hypothetical proposed new take-back scheme alternatives, a zero-cost status 

quo option in terms of simply maintaining the existing Danish MSWM system was included in each choice set 

to avoid forcing respondents to choose the new and more costly take-back schemes. This third option 

remained constant across all choice sets. 

Choice situation 1: Which of the following schemes would you vote for? 
(Remember, if you believe the additional annual waste fee in the two new take-back schemes is too 
high compared to the benefits, choose the current scheme.) 

 Take-back scheme 1  Take-back scheme 2  The current scheme  

Type of plastic  
Only cosmetics and 
cleaning product 
packaging 

Both medical, 
cosmetics and cleaning 
product packaging 

All other types of plastic 
waste sorted into the plastic 
waste bin at your residence 

Return location  Pharmacies  Matas stores   

Extra annual waste 
management fee 

DKK 1,000 DKK 600 DKK 0 

I would vote for     
Figure 1. An example of a choice set 

3.4. Hypothetical scenario descriptions for the new take-back schemes 

To explore the extent to which other extrinsic and intrinsic factors may affect consumers’ motivation to 

participate in the proposed new take-back schemes, the overall experimental survey design involved the use 

of five different survey versions. Based on the developed DCE design, different scenarios for alternative take-

back schemes were introduced in the five versions of the survey, varying in the types of incentives offered to 

encourage consumers to return their used high-quality plastics using the new scheme. The various 

hypothetical incentive mechanisms are described below, forming the scenarios for the new take-back 

schemes. 

3.4.1. No added incentive (Control) 

In this scenario, a DCE was implemented without any added incentives, meaning that respondents did not 

receive any particular reward for returning used plastic packaging from medicine, cosmetics and cleaning 

products. However, consumers may still be intrinsically motivated to return packaging due to their belief that 

it benefits the environment and supports the sustainability agenda. The scenario description begins by 

outlining the current Danish MSWM system, in which all types of plastic are typically mixed as municipalities 

currently lack the capacity to collect different types of plastic separately. It then explains that if plastic 

packaging from medicine, cosmetics and cleaning products were collected separately, its high quality could 

be preserved, allowing it to be recycled into new packaging for the same purposes. This would benefit the 

environment and climate by reducing the need to produce and use virgin plastic. Respondents were then 



14 

 

asked to imagine a proposed take-back scheme that allows them to return their used plastic packaging 

directly to manufacturers, who could recycle it for the same applications. The scenario continues by 

presenting and describing the characteristics of the new take-back schemes (see Table 2) and includes the 

following statement:  

You will soon be asked to make a total of six choices. Each time, you should imagine that a vote is being 

held with three options. There will always be the option to vote against introducing a new take-back 

scheme. In that case, plastic packaging from medicine, cosmetics and cleaning products should simply be 

disposed of in the plastic waste bin at your residence along with all other plastic waste – just as it is today. 

There would, of course, be no additional payment. In each of the six choice situations, it will also be possible 

to vote for one of two different new take-back schemes, where the type of plastic, return location and 

additional annual fee will vary. All other types of plastic waste must still be sorted into the plastic waste 

bin at your residence.  

To make the survey as consequential as possible for the respondents, the scenario description emphasised 

that the results of the survey may influence the planning and implementation of future return systems. 

Specifically, it stated:  

Before making a choice, it is important that you carefully consider all three alternative take-back schemes 

presented and are absolutely sure that you can and are willing to pay the amount indicated for the scheme 

you choose. 

Respondents were also reminded that the amount would be deducted from their household’s disposable 

income, meaning that they would have correspondingly less money available for other expenses. Finally, they 

were informed that if they believed the additional annual waste fee in the two new take-back schemes was 

too high relative to the received benefits, they could choose the current scheme, which involves no additional 

payment. This reminder, along with the budget prompt, could help to enhance the realism of the survey. 

3.4.2. Deposit-refund (Treatment 1) 

In this scenario, the aim is to understand the role of extrinsic factors in motivating the participation in new 

take-back schemes for high-quality plastic. Unlike the control scenario, this scenario introduces a deposit-

refund financial incentive, where consumers pay a deposit for plastic packaging when purchasing a product. 

This deposit is then refunded to respondents when they return the used plastic packaging from medicine, 

cosmetics and cleaning products. Specifically, the scenario states:  

As part of the proposed new take-back scheme, a deposit system is being considered – similar to the one 

you likely know for bottles and cans today. You should therefore imagine that in the future, you would pay 

a deposit when purchasing medicine, cosmetics and cleaning products with plastic packaging. The plastic 

packaging would have a visible deposit label, and depending on the size, the deposit amount would be 

DKK 1, 5 or 10. After use, you could return the packaging to a return machine, similar to the bottle return 

machines commonly found in supermarkets today. When you return your empty plastic packaging to the 

machine, you would receive the deposit amount back.  
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An additional statement further explains:  

You will soon be asked to make a total of six choices. Each time, you should imagine that a vote is being 

held with three options. There will always be the option to vote against introducing a new take-back 

scheme. In that case, plastic packaging from medicine, cosmetics and cleaning products would simply go 

into the plastic waste bin at your residence along with all other plastic waste – just as it does today. There 

would, of course, be no additional payment, and no deposit system would be introduced. In each of the six 

choice situations, it will also be possible to vote for one of two different new take-back schemes, where 

the type of plastic, return location and additional annual fee will vary. Both new take-back schemes include 

the described deposit scheme, where you will have the deposit refunded when you return your plastic 

packaging. All other types of plastic waste must still be sorted into the plastic waste bin at your residence.  

The rest of the scenario description is the same as in the control scenario.  

3.4.3. Deposit-refund-or-donate (Treatment 2) 

In this scenario, we focus on bundled incentives, combining both extrinsic and intrinsic motivational factors. 

The setup is the same as the deposit-refund scenario, with one key addition: the option to donate the deposit. 

Similar to Treatment 1, a deposit-refund scheme is introduced in the DCE; however, in this version, 

respondents can choose either to get their deposit back or to donate it to an environmental charity. The 

scenario includes the following statement:  

As part of the proposed new take-back system, a deposit scheme is being considered – similar to the one 

you likely know for bottles and cans today. You should therefore imagine that in the future, you would pay 

a deposit when purchasing medicine, cosmetics and cleaning products with plastic packaging. The plastic 

packaging would have a visible deposit label, and depending on the size, the deposit amount would be 

DKK 1, 5 or 10. After use, you could return the packaging to a return machine, similar to the bottle return 

machines you are probably familiar with from supermarkets today. When returning your empty plastic 

packaging to the machine, you could choose either to have the deposit refunded or donate it to charitable 

causes. 

Additionally, the following statement is included:  

You will soon be asked to make a total of six choices. Each time, you should imagine that a vote is being 

held with three options. There will always be the option to vote against introducing a new take-back 

system. In this case, plastic packaging from medicine, cosmetics and cleaning products would simply go 

into the plastic waste bin at your residence along with all other plastic waste – as is currently the case. 

There would, of course, be no additional payment, and no deposit system would be introduced. In each of 

the six choice situations, it will also be possible to vote for one of two different new take-back schemes, 

where the type of plastic, return location and additional annual payment will vary. Both new take-back 

schemes include the described deposit scheme, where you can choose either to have the deposit refunded 

or donate it to charitable causes when returning your plastic packaging. All other types of plastic waste 

must still be sorted into the plastic waste bin at your residence. 

The rest of the scenario description is the same as in the control scenario.  
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3.4.4. Deposit-refund-or-donate with a company match (Treatment 3) 

This version also includes a bundled incentive in the DCE similar to Treatment 2. In addition, respondents 

were informed that if they chose to donate their deposit, the producer would match the amount and donate 

it to an environmental charity. This approach reflects a common practice in the charity sector, where 

consumers are told that a company will contribute a specific amount to a cause with each purchase. 

Specifically, the scenario includes the following statement:  

As part of the proposed new take-back scheme, a deposit scheme is being considered – similar to the one 

you likely know for bottles and cans today. You should therefore imagine that in the future, you would pay 

a deposit when purchasing medicine, cosmetics and cleaning products with plastic packaging. The plastic 

packaging would have a visible deposit label, and depending on the size, the deposit amount would be 

DKK 1, 5 or 10 DKK. After use, you can return the packaging to a return machine, similar to the bottle 

return machines you probably know from supermarkets today. When you return your empty plastic 

packaging to the machine, you can choose either to have the deposit refunded or donate it to charitable 

causes. If you choose to donate the deposit, the manufacturers have committed to matching the amount 

– meaning that the total donation to charitable causes will be doubled. 

An additional statement reads as follows:  

You will soon be asked to make a total of six choices. Each time, you should imagine that a vote is being 

held with three options. There will always be the option to vote against introducing a new take-back 

scheme. In that case, plastic packaging from medicine, cosmetics and cleaning products would simply go 

into the plastic waste bin at your residence along with all other plastic waste – just as it does today. There 

would, of course, be no additional payment, and no deposit system would be introduced. In each of the six 

choice situations, it will also be possible to vote for one of two different new take-back schemes, where 

the type of plastic, return location and the additional annual payment will vary. Both new take-back 

schemes include the described deposit scheme, where you can choose either to have your deposit refunded 

or donate it to charitable causes when returning your plastic packaging – and if you choose to donate the 

deposit, the manufacturers will contribute an equivalent amount to charitable causes. All other types of 

plastic waste must still be sorted into the plastic waste bin at your residence. 

The rest of the scenario description is the same as in the control scenario.  

3.4.5. The company donates (Treatment 4) 

This version differs from the others by offering a purely intrinsic incentive with no deposit-refund option. 

Respondents were informed that when they return used plastic packaging from medicine, cosmetics and 

cleaning products, the company will donate DKK 5 to an environmental charity per returned plastic item. 

Reflecting this, the following statement is included in the scenario description:  

As part of the proposed new return system, manufacturers would commit to donating DKK 5 to charitable 

causes for every piece of plastic packaging returned. So, when you return your empty plastic packaging, 

you are indirectly supporting charitable causes.  
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Additionally, the scenario includes this statement:  

You will soon be asked to make a total of six choices. Each time, you should imagine that a vote is being 

held with three options. There will always be the option to vote for making no changes to the current 

return system. In that case, plastic packaging from medicine, cosmetics and cleaning products would 

simply go into the plastic waste bin at your residence along with all other plastic waste—as it does today. 

There would, of course, be no additional payment. In each of the six choice situations, you can also vote 

for one of two different new take-back systems, in which the type of plastic, return location and additional 

annual fee will vary. In both new take-back systems, manufacturers will donate DKK 5 to charitable causes 

for every piece of plastic packaging returned. All other types of plastic waste must still be sorted into the 

plastic waste bin at your residence. 

The rest of the scenario description is the same as in the control scenario.  

3.5. Design and development of the questionnaire 

The final step in the study design process was the construction of questionnaires to collect data on consumer 

preferences and WTP as well as the potential role of incentives in promoting take-back schemes for high-

quality plastic packaging from medicine, cosmetics and cleaning products. Each questionnaire included 

sections with questions related to: a) respondents’ plastic collection and recycling, b) their use of medical, 

cosmetics and cleaning products, c) the DCE part eliciting their preferences for take-back schemes for high-

quality plastics (as described above), d) their attitudes toward the circular economy and e) their experiences 

with take-back schemes. The survey questionnaires were validated through three focus group discussions, 

each involving eight participants. The goal was to ensure that the questions were understandable to 

laypersons without requiring expert knowledge of the circular economy, waste management, plastic 

recycling or take-back schemes. The focus group discussions were also used to address issues related to the 

questionnaire length and response time. As a result of these discussions, a few questions related to plastic 

recycling behaviour were revised, but no major changes were made to the final versions of the 

questionnaires. 

As a final part of the questionnaire validation process, a pilot version of the questionnaire was sent to 1,500 

citizens. The purpose of this pilot study was to estimate the potential response rate for the main survey, 

generate prior parameter values for updating the DCE design and test whether the results and model 

performance met expectations and aligned with economic theory – essentially ensuring that the survey 

worked as intended. The pilot study indicated that a response rate of at least 10 per cent could be expected 

in the main survey, and there was no indication that respondents had any trouble understanding the scenario 

describing the introduction of new take-back schemes for high-quality plastic packaging from medicine, 

cosmetics and cleaning products. Initial results from the pilot study were consistent with our expectations 

and economic theory. For example, respondents showed a negative preference for the cost attribute of take-

back schemes as prescribed by economic theory, which in practical terms translates to respondents being 

less likely to support take-back schemes the more costly they are. As mentioned in section 3.3, the results of 
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the DCE model from the pilot study were used as prior parameter values for informing and updating the DCE 

design. A summary of the questionnaire1 versions is provided in Table 3.  

Table 3. Versions of the questionnaire  

  Control  Treatment 1 Treatment 2 Treatment 3 Treatment 4 

Added 
incentive 

No added 
incentive 

Deposit-
refund 

Deposit-refund-
or-donate  

Deposit-refund-or-
donate with a company 
match  

The company 
donates DKK 5  

Incentive 
role  

No added 
incentive 

Deposit can 
be reclaimed 

Deposit can be 
either reclaimed 
or donated 

Deposit can be either 
reclaimed or donated. If 
donated, the company 
matches the donation  

The company 
donates DKK 5 for 
every returned 
plastic item 

Incentive 
type 

No added 
incentive 

Pure 
extrinsic 

Both extrinsic 
and intrinsic 

Both extrinsic and 
intrinsic 

Pure intrinsic 

Using the five different versions of the questionnaire, we aim to answer several specific research questions. 

These include whether consumers are willing to pay for high-quality plastic take-back schemes, which 

incentives influence take-back, reuse and recycling behaviour and which characteristics of a take-back system 

play a significant role. We also explore the implications of our findings for the intention-behaviour gap. Based 

on these insights, we seek to provide guidance on how to implement a new high-quality plastic take-back 

scheme in Denmark in a way that maximises return rates. Table 4 presents the specific research questions 

related to the various incentive mechanisms introduced in the different versions of the questionnaire. 

Table 4. Detailed research questions and comparison of treatments to answer them 

Research question Comparison of treatments 

Does incentivising consumers promote take-back schemes?  Control vs. all the other treatments  
Do extrinsic factors alone serve as an incentive for take-back 
schemes? 

Control vs. Treatment 1  

Do intrinsic factors alone serve as an incentive for take-back 
schemes? 

Control vs. Treatment 4  

Do extrinsic factors crowd out intrinsic motivation? Alternatively, do 
intrinsic factors crowd in extrinsic motivation? 

Treatment 1 vs. Treatment 2 
Treatment 3 vs. Treatment 4 

How does signalling corporate social responsibility influence 
consumer preferences for take-back schemes? 

Treatment 2 vs. Treatment 3 

Do extrinsic and intrinsic factors play different roles in influencing 
consumers' take-back behaviour?  

Treatment 1 vs. Treatment 4  

3.6. Data collection  

Before the main data collection began, a random sample of 75,000 Danish citizens aged 18-75 years was 

drawn from the Danish Civil Registration System (CPR). Since all citizens appear only once in the CPR registry, 

this represents the ideal sampling frame and ensures that the initial sample is representative of the Danish 

 

 

1 The different versions of the questionnaire are available via the following link: 
https://sid.erda.dk/share_redirect/fjdW4erMvt 

https://sid.erda.dk/share_redirect/fjdW4erMvt
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population. The 75,000 CPR numbers were obtained from the Danish Health Data Authority after we secured 

permission to handle personal data from the legal office at the University of Copenhagen. The five different 

versions of the questionnaire were set up online using the survey software SurveyXact, and participants were 

randomly assigned to the different versions of the survey. Participants were sent an invitation letter with a 

personalised link through their digital postbox, e-Boks, which all Danish citizens aged 15 and above are 

required to have. The online questionnaires could be completed on various electronic devices, including 

mobile phones, tablets and computers. 

The main data collection took place from June to August 2024, with each questionnaire distributed online to 

15,000 citizens. Each questionnaire received more than 2,300 complete responses, corresponding to 

response rates just below 16 per cent. Response rates across the questionnaire versions are presented in 

Table 5.  

Table 5. Survey distribution, complete responses and response rate 

 Control  Treatment 1 Treatment 2 Treatment 3 Treatment 4 

Added incentive 
No added 
incentive 

Deposit-
refund 

Deposit-
refund or 
donation 

Deposit-refund-or-
donate with a 
company match  

Company 
donates DKK 5  

Incentive role  
No added 
incentive 

Deposit 
reclaimed 

The deposit 
can either be 
reclaimed or 
donated 

The deposit can either 
be reclaimed or 
donated, and if 
donated, the company 
matches the donation  

Company 
donates DKK 5 
for every 
returned plastic 
item 

Incentive type 
No added 
incentive 

Pure 
extrinsic 

Both 
extrinsic and 
intrinsic 

Both extrinsic and 
intrinsic 

Pure intrinsic 

Total invited  15,000 15,000 15,000 15,000 15,000 

Complete 
responses  

2,370 2,355 2,367 2,358 2,328 

Response rate (%) 15.8 15.7 15.8 15.7 15.5 

The sample characteristics are summarised in Table 6. A chi-square test, which compares the distribution of 

two datasets, was used to assess the representativity of the sample, specifically the extent to which our 

sample of respondents represents the Danish population across key sociodemographic variables. Overall, the 

chi-square test indicates that our effective sample is not representative of the Danish population, despite the 

initially invited sample being representative. This is likely due to self-selection, which is quite common for 

this type of questionnaire survey, where individuals with higher education, higher income and older age 

groups are often found more likely to participate. Table 6 shows that our effective sample indeed exhibits a 

slight underrepresentation of males, while respondents under the age of 35 and respondents with lower 

levels of education and income appear to be more severely underrepresented. This lack of 

representativeness might limit the extent to which results found in the following analysis can be extrapolated 

from the sample to the general population. Table 6 further shows that there is very little variation in the key 

socio-demographic variables between the five different survey version split samples. This suggests that the 

aforementioned self-selection mechanisms in terms of participation in the survey do not vary across the split 

samples and therefore that any differences potentially found in the following analysis and results between 

the split samples can be solely attributed to the treatments.



20 

 

Table 6. Sample characteristics across questionnaire versions 

Variable  
Control 

(No added 
incentive) 

Treatment 1 
(Deposit-

refund) 

Treatment 2 
(Deposit-refund-

or-donate)  

Treatment 3 
(Deposit-refund-
or-donate with a 
company match) 

Treatment 4  
(Company donates 

DKK 5 for every 
returned plastic item)  

Distribution 
of the Danish 

population  

Gender (%)       

Female  54.9 52.2 53.0 54.6 53.0 50.2*** 
Male  44.6 47.2 46.4 44.8 46.6 49.8 
Other  0.47 0.6 0.6 0.6 0.4 - 

Age (%)       

Under 35  14.7 13.3 13.7 13.3 13.9 33.0*** 
35-54  31.1 32.2 31.8 33.3 32.2 36.0 
Over 54  54.2 54.5 54.5 53.3 53.9 31.0 

Household size (%)       

1 person 21.9  21.5 20.6 20.2 19.4 18*** 
2 persons or more  78.1 78.5 79.3 79.8 80.6 82 

Education (%)       

Primary school  5.8 6.4 7.3 5.7 6.8 26*** 
Upper secondary or vocational 26.3 26.7 26.9 26.2 26.6 42 
Higher education  67.9 66.9 65.8 68.1 66.6 32 

Household yearly gross income (%)a       

Less than DKK 200,000 kr.  6.1 5.9 6.1 6.2 5.7 15*** 
DKK 200,000-399,999  20.2 20.1 20.3 19.1 20.1 35 
DKK 400,000-599,999 23 22.5 22.9 22.7 22.8 18 
DKK 600,000 and above  37.8 39.7 38.0 39.9 38.7 31 

Note: ***: A chi-square test rejects with strong statistical significance (p-value < 0.01) that the distribution of the socio-demographic variables in each sample matches 
that of the national population. The test was conducted for each sample against the Danish population, and significant differences in socio-economic variables are 
consistent. a: Around 13 per cent of respondents answered “I don’t know” or “I do not want to answer” regarding their household’s yearly gross income. Thus, the 
columns do not sum up to 100 per cent, and the 13 per cent were excluded from the chi-square tests. 
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4. Data analysis 

We apply descriptive statistics and econometric models to analyse the data, examining consumers' 

awareness of and experiences with existing plastic take-back schemes and estimating their WTP for new take-

back schemes for high-quality plastic packaging. The econometric data analysis is based on the theoretical 

framework presented in section 2. As previously mentioned, the simple conditional logit model has 

limitations, and other models that allow for preference variations across individuals or group of individuals 

exist in the literature. Consumer preferences for take-back schemes can be heterogeneous, with some groups 

of consumers being more homogeneous in their preferences. For example, one group of consumers may be 

very supportive of take-back schemes and have strong preferences for them, while another group might not. 

This type of preference heterogeneity across consumer groups is well-documented in the literature and is 

commonly analysed using latent class models (Alemu et al., 2017; Bai et al., 2024; Swait, 1994). These models 

predict the probabilities of consumers belonging to specific distinct groups (or classes) based on class 

membership models defined by variables such as age, education level and gender.  

We use the latent class model to account for potential preference heterogeneity across consumer groups. 

Our focus is on investigating how factors like age, education level, gender, household size and housing type 

(for example villas or apartments) explain which consumer groups individuals belong to. More formally, we 

derive the latent class probability model from the logit probability model in equation (6), presented in section 

2. This probability function can be conditioned on class membership, 𝑠, as shown in equation (7): 

𝑃𝑛𝑖|𝑠 =  
exp(𝛽𝑠𝑋𝑖)

∑ exp(
𝐽
𝑗=1 𝛽𝑠𝑋𝑗)

       𝑠 = 1, … , 𝑆.     (7) 

The parameter 𝛽𝑠 represents the vector of parameters in class 𝑠, capturing preference sensitivity to the 

different characteristics, 𝑋𝑖, of the take-back schemes across the different classes. This implies that utility is 

segment-specific (Boxall & Adamowicz, 2002; Glenk et al., 2012). In addition to the conditional probability in 

equation (7), the probability of class membership must also be estimated to derive both preference estimates 

and class membership probabilities. This probability is modelled as a function of the product of individual 

characteristics, 𝑍𝑛, such as age and education, and their corresponding estimated coefficients, 𝛾𝑠, as shown 

in equation (8): 

𝑃𝑛𝑠 =  
exp(𝛾𝑠𝑍𝑛)

∑ exp(𝑆
𝑠=1 𝛾𝑠𝑍𝑛)

       𝑠 = 1, … , 𝑆.         (8) 

By combining the probabilities from equations (7) and (8), we derive the overall probability function as 

follows: 

𝑃𝑛(𝑖) = ∑ [
exp(𝛾𝑠𝑍𝑛)

∑ exp(𝑆
𝑠=1 𝛾𝑠𝑍𝑛)

]𝑆
𝑠=1 [

exp(𝛽𝑠𝑋𝑖)

∑ exp(
𝐽
𝑗=1 𝛽𝑠𝑋𝑗)

]       𝑠 = 1, … , 𝑆.         (9) 

To estimate the latent class model, one of the class membership functions must be normalised to zero for 

identification purposes, meaning that the class membership parameters for that class are not estimated – 

and the other class membership functions are estimated relative to this one. Another important requirement 

is the determination of the optimal number of classes. This is typically done using model selection criteria 

such as the Akaike information criterion (AIC), Bayesian information criterion (BIC), consistent AIC (CAIC), 

adjusted R-squared and the overall interpretability and meaningfulness of the resulting classes (Glenk et al., 
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2012; Scarpa & Mara, 2005; Scarpa & Thiene, 2011). Based on these criteria, we identified a model with three 

classes that fit the data well while also providing interpretable and meaningful results. 

5. Results  

5.1. Descriptive results 

In addition to the stated preference DCE, the questionnaire included questions about whether consumers 

are aware of differences in plastic quality, whether they are familiar with existing take-back schemes, 

whether they have ever returned plastic packaging to a store and whether they can envision the introduction 

of new take-back schemes for high-quality plastic items. The results of these questions are presented in 

Figure 2.  

Approximately 65 per cent of respondents reported being aware of differences in the quality of plastic items 

used for various purposes. This means that around 35 per cent of the consumers in our sample may not be 

aware of these quality differences and may require additional information or guidance regarding high-quality 

plastic recycling. Regarding familiarity with existing return systems, 15 per cent of respondents indicated that 

they were familiar with such systems. Among this group, 5-10 per cent specifically mentioned Matas’ take-

back scheme and Novo Nordisk’s Returpen take-back scheme. It is not surprising that only a few consumers 

are aware of existing take-back schemes as well-established take-back schemes for high-quality plastic 

packaging are lacking in Denmark. About 20 per cent of respondents answered “Yes” to a question asking 

whether they had returned plastic waste from medicine, cosmetics or cleaning products to a store in the past 

year. This result appears inconsistent with the earlier finding that only 15 per cent of respondents were 

familiar with existing plastic return systems. It is possible that some respondents misunderstood the question 

and were thinking of returning plastic beverage bottles under Dansk Retursystem instead. After being 

presented with scenarios describing the establishment of new take-back schemes in Denmark, respondents 

were asked whether they could imagine a new system for collecting plastic packaging from medical, 

cosmetics and cleaning products. Around 70 per cent responded affirmatively. While this response is based 

on a hypothetical scenario, it provides first-hand insight, suggesting that new take-back schemes for high-

quality plastic may succeed in Denmark – provided they are designed with consumers’ expectations in mind. 
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Figure 2. Percentage of respondents that answered “Yes” to questions regarding awareness and 
experience 

80 per cent of the respondents answered that they had not returned plastic waste from medicine, cosmetics 

or cleaning products in the past year. Figure 3 presents the reasons that they gave for not returning this type 

of waste to a store. The logical reason for most respondents would likely reflect the fact that there are very 

few options for returning this type of plastic in stores in Denmark (Novo Nordisk’s Returpen take-back 

scheme only applies to users of insulin pens, and Matas’ take-back scheme only covers plastic packaging from 

Matas’ own range of cosmetics and beauty products). However, less than one-third mentioned the 

unavailability of take-back options for plastics in these categories as the main reason for not returning their 

plastic packaging. Rather, the reason most often mentioned was a preference for the current municipality-

based plastic waste management system. Combined with the respondents stating that they prefer using 

recycling stations rather than returning plastic items to stores and those simply mentioning that returning 

plastics requires extra time, these responses could indicate that more than half of the respondents who have 

not returned plastic packaging to a store within the past year actually have a predisposition against doing so.  

We also asked the respondents who did return their plastic items to a store about their motivations for doing 

so. Most indicated that they returned plastic packaging because stores encouraged it and because they 

wanted to support the reuse of plastic products.  
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Figure 3. Reasons for not returning plastic waste from medicine, cosmetics and cleaning products 
within the last year 

Note: This figure does not include the approximately 8 per cent of respondents who answered “I don’t know” to the 
question about why they did not return plastic waste to a store.  

5.2. Results of the discrete choice experiments (DCEs)  

5.2.1. Choice of the current municipal plastic return system 

As described in the preceding sections, in the DCE choice sets, respondents were asked to indicate which 

option they would vote for if they were to choose between two proposed new take-back scheme options 

and the status quo option. The latter entails that no new take-back scheme is implemented and as such 

represents the current Danish MSWM plastic recycling system (Figure 1). In this section, we report the share 

of respondents who chose the current system and investigate their reasons for doing so. As shown in Figure 

4, approximately 41-46 per cent of the respondents consistently chose the current plastic return system 

when making choices in the DCE choice sets. While this could of course simply reflect the fact that 

respondents found the additional costs to be higher than what they think the proposed new take-back 

schemes are worth to them, it could alternatively indicate a predisposition against such new take-back 

schemes regardless of their features and costs. The highest proportions of status quo choices were found in 

the questionnaire versions that described either a take-back system offering no particular incentive for 

returning plastics (Control) or a take-back system with an intrinsic incentive, where companies donate DKK 5 

to charity for each plastic item returned (Treatment 4). This could suggest that take-back schemes without 

extrinsic financial incentives may be less preferred than those offering direct financial rewards.  
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Figure 4. Proportion of respondents who consistently chose the status quo option across all choice 
sets  

Note: The status quo option represents the current plastic return system administered by municipalities in Denmark. 

To formally test whether the differences in the percentages of consumers choosing the current plastic return 

system as outlined in Figure 4 are statistically significant, we conducted a choice modelling analysis using a 

merged dataset combining the DCE data obtained from the Control and Treatment 1 (deposit-refund) 

questionnaire versions. We chose to focus on the control and deposit-refund versions because the latter 

features the lowest proportion of consumers selecting the current plastic return system. This allows us to 

compare the no incentive scenario with the pure financial incentive scenario to assess the role of financial 

incentives. In this merged dataset, we created a dummy variable that takes the value of one if the incentive 

involves a pure financial incentive (Treatment 1) and zero if no incentive is provided (Control). We then ran 

a choice model on the merged dataset, including an additional variable specified as an interaction between 

this dummy variable and the alternative specific constant, which can be interpreted as indicating the strength 

of preference for the current plastic return system. The results of this analysis, which are presented in Table 

A1 in Appendix A, indicate that the deposit-refund incentive is negatively associated with choosing the 

current plastic return system. This suggests that offering a financial incentive can reduce the proportion of 

consumers choosing the current system, thereby generally increasing the acceptability of new take-back 

schemes. 

For those respondents who consistently chose the current plastic return system across all choice sets in the 

DCE, we included a follow-up question to understand their reasons for doing so. Most of these respondents 

indicated that their reason for choosing the current system was that others should bear the cost of 

establishing new return systems for plastics or that they do not want to pay higher taxes (see Table 8). Other 

respondents indicated that they directly opposed new take-back schemes for plastics or doubted that the 

proposed systems would function as described. These reasons can be classified into two categories: 
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opposition to take-back schemes in general (the yellow cells in Table 8) and opposition to the cost of 

establishing them (green cells in Table 8). The latter accounts for 42 per cent of respondents choosing the 

current plastic return system, while the former represents 34 per cent, indicating that concerns extend 

beyond cost. Some respondents just do not think that there is a need for new return systems, while a few 

fundamentally oppose the introduction of new take-back schemes.  

Some of the reasons indicated for choosing the current plastic return system are classified as protest 

responses since they are not consistent with the underlying theoretical framework on which the DCE 

methodology rests. Rather than expressing preferences for the specific characteristics of new take-back 

schemes, these responses indicate some sort of protest against the presented hypothetical scenario. Table 8 

outlines the various stated reasons for choosing the current plastic return system, of which the following are 

classified as protest responses since they do not actually convey information about the respondents 

preferences for characteristics of take-back schemes: “I do not want to pay more in taxes”, “It is not fair that 

I have to pay more for plastic recycling”, “I do not believe the proposed new return systems will work as 

described” and “Others should pay for establishing a new return system for plastic”. Based on these reasons2, 

protest responses accounted for approximately 40 per cent. 

Table 8. Reasons for choosing the current plastic return system across questionnaire versions  

Reasons for choosing the current plastic return system in choice sets Percentage (%) 

I am against new return systems for plastic waste (valid) 2 
I do not believe the proposed new return systems will work as described (protest) 21 
I do not think there is a need for a new return system for plastic waste (valid) 11 

Others should pay for establishing a new return system for plastic (protest) 2 
I do not want to pay more in taxes (protest) 8 
I do not think the new return systems shown were worth the extra cost (valid) 8 
It is not fair that I have to pay more for plastic recycling (protest) 12 
I cannot afford to pay more (valid) 12 

Do not know (valid) 2 
Other reasons, please specify (valid/protest) 22 

Note: Yellow: opposition to take-back systems in general. Green: opposition to the cost of establishing a take-back 
system. Grey: do not know and other reasons. (valid): Respondents chose the status quo because they genuinely prefer 
the current return system. (protest): Respondents chose status quo not out of true preference but in objection to the 
proposed alternative take-back scheme. 

To further investigate which respondents are more likely to choose the current plastic return system, we 

construct a dummy variable that takes the value of one if the respondent consistently chose the status quo 

option and zero otherwise. We then stack all the five split sample datasets and use a probit model seeking 

to identify socio-demographic variables that significantly explain why some respondents choose the status 

quo. Results from the probit model reported in Table 9 suggest that older respondents are more likely to 

select the current system. In contrast, female respondents and those with higher levels of education are less 

likely to do so. Similarly, respondents from larger households are also less inclined to opt for the current 

 

 

2 Some responses given under the “other reasons” option were also classified as protests and, thus, enter in when 
calculating the proportion of protest responses. 



27 

 

plastic return system. Overall, the strongest predictors of choosing the current system are being male and 

having a relatively low level of education.  

Table 9. Probit model results of likelihood of choosing the current plastic return system  

Variable  Estimate  Likelihood of choosing the current system 

Constant  0.095 (0.042)***  

Age in years  0.002 (0.0005)*** 
The older the consumer, the higher the 
likelihood of choosing the current system 

Gender (female =1 , male = 0)  -0.244 (0.024)*** 
Females are less likely to choose the 
current system 

Lives in a villa (yes = 1, no = 0)  0.037 (0.025) No significant effect  

Has a higher education (yes = 1, no = 0) -0.276 (0.024)*** 
Educated consumers are less likely to 
choose the current system 

Number of household members  -0.041 (0.011)*** 
Large households are less likely to choose 
the current system  

Number of observations  11,733 
Pseudo R-square  0.0199 

Note: Standard errors are in parentheses. ***: statistical significance of the respective variable at or below 1 per cent 
level.  

5.2.2. Consumer preferences and willingness to pay (WTP) for high-quality plastic take-back 

schemes 

In this section, we present the results on consumer preferences and WTP for take-back schemes, based on 

the latent class model introduced in section 4. While the full estimation results are provided in Appendix B, 

we summarise the results in this section.  

In the control sample, the probability of membership is 34 per cent in Class 1, 45 per cent in Class 2 and 21 

per cent in Class 3. Members of Class 1 tend to have negative preferences for the current plastic return 

scheme but significantly positive preferences for returning all or some plastic packaging from medicine, 

cosmetics and cleaning products, relative to the reference level of returning only plastic from medicine 

packaging. They also exhibit significantly strong preferences for returning plastic to pharmacies and grocery 

stores over recycling stations, compared to the other two classes. Class 2 (the largest class) stands out for its 

positive preference for the current scheme and negative preferences for all return locations relative to 

recycling stations. This class is more likely to include older, male and less-educated respondents. Class 3 is 

more clearly defined by its low sensitivity to cost, which is reflected in a smaller absolute value of the cost 

coefficient. Members of this class are more likely to be younger, highly educated and female, particularly 

compared to those in Class 2.  

In the sample subjected to the deposit-refund scheme (Treatment 1), class-specific preferences are 

distinguishable, similar to those in the control sample. The probability of a respondent belonging to Class 1 

is 44 per cent, compared to 25 per cent for Class 2 and 31 per cent for Class 3. Class 1, the largest group, 

shows positive preferences for the current plastic return scheme. Members of this class are more likely to be 

older and less educated. Class 2 members display lower sensitivity to the cost attribute, compared to the 

other two classes. They prefer grocery stores as return locations over the reference level of recycling stations. 

This group is more likely to consist of male respondents. Class 3 shows a strong negative preference for the 

current scheme. Members prefer returning high-quality plastic items to pharmacies and grocery stores rather 
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than recycling stations. They are more likely to be female and highly educated, compared to members of the 

other classes. Across all classes, respondents have positive and significant preferences for returning high-

quality plastic items in combinations, relative to returning only medical plastic packaging. Compared to the 

control sample, where only about one-third of respondents preferred grocery stores, more than half of the 

respondents in Treatment 1 (deposit-refund) express positive preferences for this return option. 

In the sample subjected to the deposit-refund-or-donate scheme (Treatment 2), the probability of class 

membership is 24 per cent for Class 1, 35 per cent for Class 2 and 41 per cent for Class 3. Preference variations 

across classes are also observed in this split. Members of Class 1 show strongly significant positive 

preferences for returning high-quality plastic items together, rather than returning only medical plastic 

packaging. They prefer grocery stores over recycling stations and show significantly negative preferences for 

Matas stores as return locations. This group also tends to have lower cost sensitivity, as indicated by a slightly 

smaller absolute value of the cost coefficient compared to the other two classes. Members of Class 2 also 

express strong positive preferences for grocery stores, while Matas stores and pharmacies are less influential 

in shaping their choices. Both Classes 1 and 2 are largely composed of younger, highly educated respondents. 

Class 3 is characterised by significantly positive preferences for the current plastic return scheme and 

negative preferences for all return locations relative to recycling stations. Respondents in this class are more 

likely to be older and less educated compared to those in Classes 1 and 2. 

The sample subjected to the deposit-refund-or-donate scheme, where companies match the donation if the 

deposit is donated to charity (Treatment 3), shows preference patterns that are largely similar to those in 

Treatment 2, although some variation exists in the magnitude of the estimated coefficients. The same holds 

true for the sample subjected to the treatment in which companies commit to donating DKK 5 for every 

returned plastic packaging item (Treatment 4). Therefore, we do not elaborate further on these results here. 

The above interpretation of the latent class model results reflects respondents’ utility for the different 

characteristics of the new take-back schemes. However, to enhance understanding and support policy-

relevant conclusions, it is essential to convert these preferences to and express them in monetary values, i.e. 

in terms of WTP. WTP estimates for each of the samples are provided in Appendix B, alongside the 

corresponding latent class result tables. To facilitate a comparison of WTP estimates across samples, each 

defined by different incentive scenarios for take-back schemes, we generated class-weighted WTP estimates 

by multiplying the class probabilities by the WTP values estimated for each class. For ease of visualisation, 

we summarise the class-weighted WTP for high-quality plastics from medicine, cosmetics and cleaning 

products in Figure 5.  

Respondents generally exhibit negative preferences for the current system across different proposed take-

back schemes, indicating that on average, they would prefer the introduction of new take-back schemes, 

regardless of their individual characteristics. The segment-based analysis using latent class modelling 

indicates that older and less-educated consumers tend to have positive preferences for the current plastic 

return system, consistent with the results presented in Table 9. However, if in favour of a new take-back 

scheme, they strongly prefer returning all high-quality plastics to recycling stations as opposed to Matas 

stores, pharmacies and grocery stores. In general, consumers exhibit a high WTP for returning all types of 

plastic from medicine, cosmetics and cleaning products together, as opposed to returning only plastic from 

medicine packaging. They also show a lower, but still positive, WTP for returning high-quality plastics from 

only cosmetics and cleaning products (again relative to medicine packaging). There is a generally negative 
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preference for returning high-quality plastics to Matas or pharmacies compared to returning them at 

recycling stations. On average, the preferred return location is the grocery store.  

Regarding incentives, the take-back schemes without a deposit-refund are associated with a slightly lower 

WTP than those with such schemes, suggesting that systems offering financial incentives are generally 

preferred. The pure deposit-refund scheme is associated with a positive WTP for returning a mix of different 

types of plastic to pharmacies or grocery stores. Adding donation options does not appear to influence the 

WTP, indicating that additional incentive mechanisms do not offer significant additional benefits. These 

results provide partial answers to our research questions presented in Table 4. Specifically, incentivising 

consumers tends to enhance preferences for the new take-back schemes. However, the WTP estimates are 

not significantly different across the various incentive mechanisms. Nevertheless, when examining the WTP 

estimates for each specific characteristic of the take-back system in Figure 5, the WTP for returning only 

cosmetics and cleaning plastics as well as for returning high-quality plastic items to pharmacies and grocery 

stores under the pure deposit-refund scheme is statistically different from the WTP in the control version, 

where no extrinsic incentives were introduced. This suggests that extrinsic incentives alone may be effective 

in encouraging and increasing acceptance of take-back schemes in certain situations, whereas intrinsic 

incentives alone are less effective.  

The analysis does not provide conclusive evidence regarding the crowding-out effects of intrinsic versus 

extrinsic incentives. When comparing the pure deposit-refund scheme (Treatment 1) with the deposit-

refund-or-donate scheme (Treatment 2), the addition of an intrinsic incentive (i.e. the option to donate) 

generally leads to a slight, though statistically insignificant, decrease in the WTP. These results suggest a 

possible crowding-out effect of intrinsic incentives and a crowding-in effect of financial (extrinsic) incentives. 

However, these effects are not strongly supported by the data and should be interpreted with caution.  

Additionally, signalling corporate social responsibility does not lead to significant changes in WTP for the new 

high-quality plastic take-back schemes. According to our results, although the pure intrinsic and pure extrinsic 

incentives yield overlapping WTP estimates for some characteristics of the new take-back schemes, their 

estimates for the pharmacies and grocery store location characteristics do not overlap. The pure extrinsic 

incentive leads to a positive WTP, while the pure intrinsic incentive leads to a negative WTP. This indicates 

that intrinsic and extrinsic incentives may play different roles in consumer preferences for take-back systems 

in certain contexts.  
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Figure 5. Mean WTP for new take-back schemes for high-quality plastics from medicine, cosmetics 
and cleaning products (DKK per household per year) 

Note: The mean WTP for the plastic type is measured relative to the reference level “Only plastic from medicine 
packaging”, while the mean WTP for return locations is measured relative to the reference level “Returning at recycling 
stations”. 

Given that consumers exhibit a strong preference and high WTP for returning all plastics from medicine, 

cosmetic and cleaning products together, we use this characteristic of the new take-back schemes to 

calculate the total welfare for a scenario where all high-quality plastics can be returned at grocery stores, 

which is also the preferred location for most consumers on average. We present the outcome of this 

calculation in Figure 6. For comparison purposes, the same figure also includes the WTP for returning only 

plastic from medicine packaging in pharmacies, which represents existing return systems such as Novo 

Nordisk’s Returpen. As shown, there are no significant differences in WTP for returning all plastics together 

at grocery stores between the control group and the other treatments involving deposit-refund and/or 

donation-based incentives, as indicated by the overlapping 95 per cent confidence intervals. However, we 

note that the pure deposit-refund scheme (Treatment 1) results in an increase in mean WTP of approximately 
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DKK 320 compared to the control group, which, despite not being a statistically significant difference, could 

in practice influence the conclusions of future cost-benefit analyses of new take-back systems for high-quality 

plastic. This increase in WTP remains largely unchanged when donation-based (intrinsic) incentives are 

added.  

The key takeaway from our results is that new take-back schemes for high-quality plastic products are more 

likely to be most effective if they are based on a deposit-refund scheme, similar to the scheme currently used 

in the Danish deposit return system for beverage bottles and cans. 

 

Figure 6. Total WTP for returning all plastic types in grocery stores with upper and lower bounds of 
95 per cent confidence intervals indicated (DKK per household per year) 

6. Conclusion and key learning points 

Because high-quality plastic packaging is often collected and recycled in open-loop systems mixed with lower-

quality packaging, there is a need to develop and implement new high-quality plastic packaging take-back 

schemes to preserve and maintain the quality in a closed-loop recycling setting. This would allow high-quality 

plastic items to be returned directly to their producers for further use without significant loss of material 

quality, thus lowering the need for virgin materials in production. The development and successful 

implementation of such new schemes require a solid understanding of consumer behaviour to maximise 

acceptance and obtain high return rates, thereby supporting a more circular economy.  

Using a DCE questionnaire survey, we examine consumer preferences and WTP for high-quality plastic take-

back schemes under various incentive mechanisms, including both financial and non-financial incentives. We 

also assess consumers’ awareness of, experience with and attitudes toward existing take-back schemes. 
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Participating survey respondents are generally aware of differences in the quality of plastic packaging 

products. However, only a few respondents are aware of existing plastic take-back schemes. The respondents 

who are aware primarily return used plastic packaging through Matas’ return system and Novo Nordisk’s 

Returpen system. The reasons for not returning high-quality plastic from medicine, cosmetics and cleaning 

products to a store are either a preference for the current municipal plastic return system or simply the fact 

that return systems for most high-quality plastic items do not (yet) exist. Respondents are generally positive 

to the introduction of new take-back schemes for high-quality plastic items, whether they involve financial 

incentives (for example deposit-refund) or non-financial incentives (for example donation opportunities).  

However, when given the choice between the current municipal plastic return system and new take-back 

schemes at an increased cost, not all respondents preferred the new system – between 40 and 46 per cent 

chose the current municipal plastic return system over the proposed new take-back schemes. The most 

common reasons for this preference include scepticism about whether a new take-back system would 

function as intended, a belief that such systems are unnecessary or an opposition to additional payments for 

plastic recycling, including reluctance to pay additional taxes. Respondents who are less likely to support a 

new take-back scheme for high-quality plastics tend to be older, male and relatively less educated.  

Regarding preferences and WTP, respondents are more inclined to support take-back schemes that allow 

them to return all types of high-quality plastic packaging from medicine, cosmetics and cleaning products 

collectively rather than only a small fraction for high-quality closed-loop recycling. They are also more willing 

to pay for systems that facilitate returns at grocery stores, while showing less willingness to return used 

plastic packaging at Matas stores or pharmacies. The least preferred return location is recycling stations. 

These findings represent one of the key insights from this study.  

Our research suggests that new take-back schemes without incentives are less likely to succeed compared to 

those that include financial incentives, such as deposit return schemes. Deposit return schemes, similar to 

the existing Danish take-back scheme for beverage bottles and cans, appear to have strong potential for 

success, both in terms of maximising consumer acceptance and return rates. However, supplementing the 

extrinsic motivation generated by financial incentives with further intrinsic motivation, such as charity 

donation mechanisms, does not seem to further increase acceptance or return rates. Therefore, another key 

insight from this study is that financial incentives are likely to drive an increased adoption of take-back 

schemes for high-quality plastics from medicine, cosmetics and cleaning products. Nonetheless, we refrain 

from drawing firm conclusions about the relationship between incentives and WTP as our findings do not 

provide definitive evidence on this matter. Finally, we note that the lack of representativeness of our sample 

relative to the national Danish population may limit the extent to which the results can be generalised.  
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Appendix A 

Table A1. WTP for high-quality take-back schemes  

Parameter  Estimates 

Main estimates  

Current scheme 229.7 (40.4)*** 
Return all plastics together  562.5 (25.2)*** 
Return only medical and cleaning product plastics 156.1 (15.6)*** 
Return plastics in Matas stores -345.9 (26.1)*** 
Return plastics in pharmacies -58.9 (16.9)*** 
Return plastics in grocery stores -118.5 (28.5)*** 
Log (cost) -5.654 (0.057)*** 

Interaction estimates  

Current scheme * Deposit-refund incentive  -0.465 (0.165)*** 

Model statistics  

Log likelihood value  15,683.8 
Adjusted pseudo R-squared  0.290 
Number of individuals  3,770 
Number of observations  22,620 

Note: Standard errors are in parentheses. ***: statistical significance at or below a 1 per cent level. The WTP values are 
derived from a WTP space mixed with a logit model. For simplicity, we did not report the standard deviation estimates 
as the focus of this estimation is on understanding the relationship between the deposit-refund incentive and the choice 
of the current plastic return system. In the table, Current scheme represents the alternative-specific constant (ASC) for 
the status quo option (see Figure 1 in the report), and Deposit-refund incentive is a dummy variable indicating data from 
the deposit-refund (Treatment 1) sample. The estimated WTP values are relative to different reference levels: The WTP 
for plastic type is measured relative to the reference level “Only plastic from medicine packaging”, while the WTP for 
return locations is measured relative to the reference level “Returning at recycling stations”.  
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Appendix B 

Table B1. Latent class parameter estimates with no added incentive (Control)  

Parameter  

Estimates 

Class 1 (34 %) Class 2 (45 %) Class 3 (21 %) 

Respondents with preference for returning 
plastics in pharmacies and grocery stores 

Respondents preferring 
the current scheme  

Respondents with low 
price sensitivity  

Choice model (mean) 

Current scheme -1.579 (0.141)*** 1.378 (0.383)*** -1.751 (0.196)*** 
Return all plastics together 1.227 (0.121)*** 0.874 (0.183)*** 1.600 (0.134)*** 
Return only cosmetics and cleaning product plastics 0.369 (0.092)*** 0.029 (0.149) 0.279 (0.081)*** 
Return plastics in Matas stores  0.079 (0.171) -1.777 (0.277)*** -0.449 (0.121)*** 
Return plastics in pharmacies 0.402 (0.174)*** -0.550 (0.184)*** -0.174 (0.099)* 
Return plastics in grocery stores  0.719 (0.185)*** -0.903 (0.249)*** 0.085 (0.138) 
Price -0.0054 (0.00034)*** -0.0025 (0.00044)*** -0.00078 (0.00018)*** 

Membership model  

Constant  0.346 (0.439) 0.567 (0.395)  
Age in years  0.008 (0.006) 0.014 (0.006)***  
Gender (female = 1)  0.046 (0.164) -0.247 (0.144)*  
Higher education (at least two years of higher education = 1) -0.179 (0.157) -0.549 (0.142)***  
Household size  -0.106 (0.071) -0.067 (0.065)  
Lives in a villa (yes = 1) 0.154 (0.171) 0.104 (0.157)  

Model statistics  

Log likelihood (null) -10,968.6 
Log likelihood (final) -7,174.9 
AIC 14,415.8 
BIC 14,653.6 
Number of respondents  1,664 
Number of observations 9,984 

Note: Standard errors are in parentheses. *: statistical significance at a 10 per cent level. **: statistical significance at a 5 per cent level. ***: statistical significance at or 
below a 1 per cent level. The estimated preference parameters for plastic type are relative to the reference level “Only plastic from medicine packaging”, while the estimated 
preference parameters for return location are relative to the reference level “Returning at recycling stations”.  
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Table B2. WTP estimates derived from latent class results in Table B1  

Parameter  

Mean WTP with no added incentive (Control) 

Class 1 (34 %) Class 2 (45 %) Class 3 (21 %) 

Respondents with preference for returning 
plastics in pharmacies and grocery stores 

Respondents preferring 
the current scheme  

Respondents with 
low price sensitivity 

Current scheme -293 (27.1)*** 560 (242.3)** -2,253 (477.1)*** 
Return all plastics together 228 (35.1)*** 355 (117.7)*** 2,060 (453.4)*** 
Return only cosmetics and cleaning product plastics  69 (17.5)*** 12 (60.1) 359 (132.1)*** 
Return plastics in Matas stores  15 (31.8) -722 (180.1)*** -579 (192.8)*** 
Return plastics in pharmacies  75 (32.9)** -224 (70.4)*** -223 (144.2) 
Return plastics in grocery stores  134 (34.9)*** -367 (103.5)*** 109 (170.9) 

Note: Standard errors are in parentheses. *: statistical significance at a 10 per cent level **: statistical significance at a 5 per cent level. ***: statistical significance at or below 
a 1 per cent level. The estimated WTP values are relative to different reference levels: The WTP for plastic type is measured relative to the reference level “Only plastic from 
medicine packaging”, while the WTP for return locations is measured relative to the reference level “Returning at recycling stations”.  
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Table B3. Latent class parameter estimates for deposit-refund scheme (Treatment 1) 

Parameter  

Estimates 

Class 1 (44 %) Class 2 (25 %) Class 3 (31 %) 

Respondents preferring 
the current scheme 

Respondents with 
low price sensitivity  

Respondents with preference for returning 
plastics in pharmacies and grocery stores 

Choice model (mean)  

Current scheme 1.945 (0.291)*** -1.468 (0.166)*** -1.897 (0.148)*** 
Return all plastics together 1.798 (0.185)*** 1.881 (0.110)*** 1.122 (0.120)*** 
Return only cosmetics and cleaning product plastics 0.599 (0.161)*** 0.512 (0.078)*** 0.208 (0.099)** 
Return plastics in Matas stores  -0.756 (0.206)*** -0.466 (0.106)*** -0.086 (0.148) 
Return plastics in pharmacies -0.087 (0.155) -0.139 (0.089) 0.296 (0.132)** 
Return plastics in grocery stores  0.138 (0.192) 0.327 (0.131)*** 0.859 (0.158)*** 
Price -0.0029 (0.00033)*** -0.0009 (0.00012)*** -0.0059 (0.0004)*** 

Membership model  

Constant  0.123 (0.383) 0.141 (0.411)  
Age in years  0.011 (0.005)** -0.004 (0.006)  
Gender (female = 1)  -0.222 (0.139) -0.343 (0.152)**  
Higher education (at least two years of higher education = 1) -0.423 (0.133)*** 0.164 (0.149)  
Household size  0.019 (0.069) 0.029 (0.072)  
Lives in a villa (yes = 1) -0.074 (0.161) -0.209 (0.168)  

Model statistics  

Log likelihood (null) -11,284.9 
Log likelihood (final) -7,673.4 
AIC 15,412.8 
BIC 15,651.7 
Number of respondents  1,712 
Number of observations 10,272 

Note: Standard errors are in parentheses. *: statistical significance at a 10 per cent level. **: statistical significance at a 5 per cent level. ***: statistical significance at or 
below a 1 per cent level. The estimated preference parameters for plastic type are relative to the reference level “Only plastic from medicine packaging”, while the estimated 
preference parameters for return location are relative to the reference level “Returning at recycling stations”.  
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Table B4. WTP estimates derived from latent class results in Table B3  

Parameter 

Mean WTP for deposit-refund (Treatment 1) 

Class 1 (44 %) Class 2 (25 %) Class 3 (31 %) 

Respondents preferring 
the current scheme  

Respondents with 
low price sensitivity 

Respondents with preference for returning 
plastics in pharmacies and grocery stores 

Current scheme 672 (154.2)*** -1,612 (208.1)*** -324 (25.1)*** 
Return all plastics together 621 (100.2)*** 2,066 (284.9)*** 191 (21.8)*** 
Return only cosmetics and cleaning product plastics 207 (64.1)*** 562 (117.4)*** 35 (16.9)** 
Return plastics in Matas stores  -261 (80.2)*** -511 (123.9)*** 15 (25.1) 
Return plastics in Pharmacies -30 (53.4) -153 (101.8) 51 (22.1)** 
Return plastics in grocery stores  48 (66.2) 359 (141.8)** 147 (25.1)*** 

Note: Standard errors are in parentheses. *: statistical significance at a 10 per cent level. **: statistical significance at a 5 per cent level. ***: statistical significance at or 
below a 1 per cent level. The estimated WTP values are relative to reference levels: The WTP for plastic type is measured relative to the reference level “Only plastic from 
medicine packaging”, while the WTP for return locations is measured relative to the reference level “Returning at recycling stations”.  
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Table B5. Latent class parameter estimates for deposit-refund-or-donate (Treatment 2)  

Parameter  

Estimates 

Class 1 (24 %) Class 2 (35 %) Class 3 (41 %) 

Respondents with 
low price sensitivity  

Respondents with preference for 
returning plastics in grocery stores 

Respondents preferring 
the current scheme  

Choice model (mean)  

Current scheme -1.542 (0.233)*** -1.657 (0.158)*** 2.078 (0.435)*** 
Return all plastics together 1.746 (0.131)*** 1.127 (0.106)*** 1.673 (0.250)*** 
Return only cosmetics and cleaning product plastics 0.317 (0.083)*** 0.312 (0.087)*** 0.517 (0.186)*** 
Return plastics in Matas stores  -0.279 (0.137)** -0.068 (0.141) -1.229 (0.249)*** 
Return plastics in pharmacies 0.028 (0.095) 0.155 (0.131) -0.424 (0.173)** 
Return plastics in grocery stores  0.563 (0.155)*** 0.755 (0.144)*** -0.209 (0.254) 
Price -0.001 (0.00023)*** -0.005 (0.0003)*** -0.002 (0.0004)*** 

Membership model  

Constant  0.137 (0.432) 0.683 (0.351)*  
Age in years  -0.021 (0.006)*** -0.016 (0.005)***  
Gender (female = 1)  0.171 (0.141) 0.173 (0.137)  
Higher education (at least two years of higher education = 1) 0.608 (0.141)*** 0.289 (0.133)**  
Household size  0.043 (0.067) -0.081 (0.060)  
Lives in a villa (yes = 1) -0.177 (0.149) -0.035 (0.145)  

Model statistics  

Log likelihood (null) -10,896.0 
Log likelihood (final) -7,433.9 
AIC 14,933.8 
BIC 15,171.4 
Number of respondents  1,653 
Number of observations 9,918 

Note: Standard errors are in parentheses. *: statistical significance at a 10 per cent level. **: statistical significance at a 5 per cent level. ***: statistical significance at or 
below a 1 per cent level. The estimated preference parameters for plastic type are relative to the reference level “Only plastic from medicine packaging”, while the estimated 
preference parameters for return location are relative to the reference level “Returning at recycling stations”.  
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Table B6. WTP estimates derived from latent class results in Table B5  

Parameter 

Mean WTP for deposit-refund-or-donate (Treatment 2) 

Class 1 (24 %) Class 2 (35 %) Class 3 (41 %) 

Respondents with 
low price sensitivity 

Respondents with preference for 
returning plastics in grocery stores 

Respondents preferring 
the current scheme  

Current scheme -1,491 (239.5)*** -319 (36.2)*** 904 (316.2)*** 
Return all plastics together 1,689 (431.6)*** 217 (22.9)*** 727 (194.6)*** 
Return only cosmetics and cleaning product plastics 307 (121.5)** 60 (17.4)*** 225 (97.7)** 
Return plastics in Matas stores  -270 (159.5)* -13 (27.0) -535 (144.3)*** 
Return plastics in Pharmacies 27 (90.8) 30 (25.3) -184 (72.9)** 
Return plastics in grocery stores  545 (135.9)*** 146 (30.1)*** -91 (105.2) 

Note: Standard errors are in parentheses. *: statistical significance at a 10 per cent level. **: statistical significance at a 5 per cent level. ***: statistical significance at or 
below a 1 per cent level. The estimated WTP values are relative to reference levels: The WTP for plastic type is measured relative to the reference level “Only plastic from 
medicine packaging”, while the WTP for return locations is measured relative to the reference level “Returning at recycling stations”.  
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Table B7. Latent class parameter estimates for deposit-refund-or-donate with a company match (Treatment 3) 

Parameter  

Estimates 

Class 1 (44 %) Class 2 (35 %) Class 3 (21 %) 

Respondents preferring 
the current scheme 

Respondents with preference for 
returning plastics in grocery stores 

Respondents with 
low price sensitivity 

Choice model (mean)  

Current scheme 1.728 (0.615)*** -1.689 (0.165)*** -1.597 (0.234)*** 
Return all plastics together 1.538 (0.329)*** 1.145 (0.131)*** 2.199 (0.164)*** 
Return only cosmetics and cleaning product plastics 0.666 (0.206)*** 0.452 (0.100)*** 0.686 (0.098)*** 
Return plastics in Matas stores  -1.533 (0.282)** -0.183 (0.213) -0.467 (0.132)*** 
Return plastics in pharmacies -0.619 (0.236)*** 0.198 (0.216) -0.035 (0.115) 
Return plastics in grocery stores  -0.327 (0.270) 0.669 (0.163)*** 0.433 (0.152)*** 
Price -0.003 (0.0004)*** -0.005 (0.0004)*** -0.0009 (0.0002)*** 

Membership model  

Constant  0.413 (0.418) 0.542 (0.508)  

Age in years  0.017 (0.006)*** 0.002 (0.007)  
Gender (female = 1)  -0.227 (0.145) -0.069 (0.163)  
Higher education (at least 2 years of higher education = 1) -0.848 (0.152)*** -0.177 (0.160)  
Household size  -0.041 (0.064) -0.034 (0.068)  
Lives in a villa (yes =1) 0.241 (0.155) 0.248 (0.177)  

Model statistics  

Log likelihood (null) -11,212.4 
Log likelihood (final) -7,413.7 
AIC 14,893.4 
BIC 15,132.0 
Number of respondents  1,701 
Number of observations 10,206 

Note: Standard errors are in parentheses. *: statistical significance at a 10 per cent level. **: statistical significance at a 5 per cent level. ***: statistical significance at or 
below a 1 per cent level. The estimated preference parameters for plastic type are relative to the reference level “Only plastic from medicine packaging”, while the estimated 
preference parameters for return location are relative to the reference level “Returning at recycling stations”.  
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Table B8. WTP estimates derived from latent class results in Table B7 

Parameter 
Mean WTP for deposit-refund-or-donate with a company match (Treatment 3) 

Respondents preferring 
the current scheme  

Respondents with preference for 
returning plastics in grocery stores 

Respondents with 
low price sensitivity 

Current scheme 661 (327.6)** -357 (32.5)*** -1,652 (354.2)*** 
Return all plastics together 589 (203.3)*** 242 (38.1)*** 2,275 (432.0)*** 
Return only cosmetics and cleaning product plastics 255 (107.0)** 96 (22.6)*** 710 (172.9)*** 
Return plastics in Matas stores  -587 (114.7)*** -38.7 (44.6) -483.0 (159.3)*** 
Return plastics in Pharmacies -237 (70.7)*** 42 (46.3) -37 (120.2) 
Return plastics in grocery stores  -125 (99.8) 142 (36.7)*** 448 (167.0)** 

Note: Standard errors are in parentheses. *: statistical significance at a 10 per cent level. **: statistical significance at a 5 per cent level. ***: statistical significance at or 
below a 1 per cent level. The estimated WTP values are relative to reference levels: The WTP for plastic type is measured relative to the reference level “Only plastic from 
medicine packaging”, while the WTP for return locations is measured relative to the reference level “Returning at recycling stations”.  
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Table B9. Latent class parameter estimates when company donates DKK 5 (Treatment 4) 

Parameter 

Estimates 

Class 1 (22 %) Class 2 (44 %) Class 3 (34 %) 

Respondents with 
low price sensitivity  

Respondents preferring 
the current scheme 

Respondents with preference for 
returning plastics in grocery stores 

Choice model (mean)  

Current scheme -1.902 (0.238)*** 1.570 (0.378)*** -1.934 (0.158)*** 
Return all plastics together 1.813 (0.144)*** 1.356 (0.213)*** 1.212 (0.118)*** 
Return only cosmetics and cleaning product plastics 0.280 (0.089)*** 0.534 (0.139)*** 0.247 (0.087)*** 
Return plastics in Matas stores  -0.478 (0.132)** -1.519 (0.253)*** -0.074 (0.196) 
Return plastics in pharmacies -0.077 (0.112) -0.636 (0.182)*** 0.138 (0.167) 
Return plastics in grocery stores  0.244 (0.142)* -0.722 (0.270)** 0.778 (0.171)*** 
Price -0.001 (0.0003)*** -0.002 (0.0004)*** -0.006 (0.0008)*** 

Membership model  

Constant  0.345 (0.429) 0.162 (0.372)  
Age in years  -0.013 (0.006)** 0.009 (0.006)*  
Gender (female = 1)  -0.028 (0.173) -0.074 (0.144)  
Higher education (at least two years of higher education = 1) -0.066 (0.169) -0.688 (0.138)***  
Household size  -0.029 (0.075) 0.002 (0.062)  
Lives in a villa (yes =1) -0.043 (0.177) -0.022 (0.155)  

Model statistics  

Log likelihood (null) -10,573.0 
Log likelihood (final) -7,027.2 
AIC 14,120.4 
BIC 14,357.1 
Number of respondents  1,604 
Number of observations 9,624 

Note: Standard errors are in parentheses. *: statistical significance at a 10 per cent level. **: statistical significance at a 5 per cent level. ***: statistical significance at or 
below a 1 per cent level. The estimated preference parameters for plastic type are relative to the reference level “Only plastic from medicine packaging”, while the estimated 
preference parameters for return location are relative to the reference level “Returning at recycling stations”.  
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Table B10. WTP estimates derived from latent class results in Table B9 

Parameter  

Mean WTP when company donates DKK 5 (Treatment 4) 

Class 1 (22 %) Class 2 (44 %) Class 3 (34 %) 

Low price sensitive 
respondents 

Current scheme 
preferring respondents 

Respondents with preference for 
returning plastics in in grocery stores 

Current scheme -1,657 (301.8)*** 669 (244.6)*** -336 (40.6)*** 
Return all plastics together 1,579 (403.8)*** 578 (155.8)*** 210 (31.8)*** 
Return only cosmetics and cleaning product plastics 244 (112.5)** 227 (72.5)*** 43 (16.3)** 
Return plastics in Matas stores  -416 (123.0)*** -647 (122.5)*** -13 (29.4) 
Return plastics in Pharmacies -67 (93.3)  -271 (76.6)*** 24 (28.4) 
Return plastics in grocery stores  212 (130) -308 (106.9)*** 135 (27.8)*** 

Note: Standard errors are in parentheses. *: statistical significance at a 10 per cent level. **: statistical significance at a 5 per cent level. ***: statistical significance at or 
below a 1 per cent level. The estimated WTP values are relative to reference levels: The WTP for plastic type is measured relative to the reference level “Only plastic from 
medicine packaging”, while the WTP for return locations is measured relative to the reference level “Returning at recycling stations”.  

 Table B11. Class-weighted WTP estimates (DKK per household per year)  

Parameter  
Control  

(No added 
incentive)  

Treatment 1 
(Deposit-

refund)  

Treatment 2 
(Deposit-refund-

or-donate)  

Treatment 3  
(Deposit-refund-or-donate 

with a company match)  

Treatment 4 
(Company 

donates DKK 5)  

Current scheme  -320.75 -207.76 -98.85 -181.03 -184.42 

Return all plastics together 669.87 848.95 779.38 821.61 673.1 

Return only cosmetics and cleaning product plastics 98.85 242.43 186.93 294.9 168.18 

Return plastics in Matas stores  -446.49 -242.59 -284.15 -373.36 -376.2 

Return plastics in Pharmacies -75.3 15.81 -75.44 -112.05 -119.24 

Return plastics in grocery stores  -119.59 135.32 181.9 143.78 -89.62 

Note: The estimated WTP values are relative to reference levels: The WTP for plastic type is measured relative to the reference level “Only plastic from medicine packaging”, 
while the WTP for return locations is measured relative to the reference level “Returning at recycling stations”.  
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