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This report has been prepared for the principals of the Simbl project – a pioneering project 

that aims to revolutionise the incentives for consumers and producers of packaged goods to 

make good recycling choices, through app-based and gamified recycling. This paper aims to 

informing incentive design to promote participation in pro-recycling behaviour. 

 

  



 

 

 

Abstract 

This report reviews recycling practices in various industries in different countries, with a 

particular eye on recycling incentives for consumers and producers of packaged goods. 

Incentivisation has always been a major challenge when it comes to ensuring effective, 

sustainable, and persistent recycling actions. This paper reviews extensive literature from both 

producer and consumer perspectives, to provide a comprehensive understanding of what 

drives different stakeholders towards sustainable practices, bridging this knowledge gap within 

the Circular Economies framework. From the producer perspective, initiating or participating 

in a pro-environmental program has been shown to be economically beneficial, through the 

perceived environmental reputation by consumers and the relationship with governments and 

other stakeholders, and improved financial performance and productivity. From the consumer 

perspective, it is crucial for success of recycling programs that they are designed to match 

different types of incentives to targeted behaviours, and while monetary incentives have 

shown to generally have a positive impact on recycling behaviours, combining with other 

methods such as environmental appeals, green labelling or gamification of recycling actions 

can further improve engagement and promote intrinsic motivation.  
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1. Introduction 
As concerns about global environmental issues such as climate change and the depletion of 

natural resources intensify, the notion of Circular Economies has gained attention as a 

potential solution to our wasteful and inefficient practices. In stark contrast to the historical 

'produce-use-discard' economic model of mass production/consumption industrial economies, 

Circular Economies aim for a more regenerative approach that minimizes waste and 

maximizes the utility of existing resources. The core principle is to create, utilize, recycle, and 

then repurpose or recreate. While this framework offers a blueprint for a more sustainable way 

of living, executing it effectively in a complex, real-world context has proven to be a daunting 

challenge. 

One of the major challenges facing the widespread adoption of Circular Economies 

approaches is the problem of incentivisation. How can all stakeholders—from individual 

consumers to producers of all sizes—be motivated to participate in Circular Economies 

actively and consistently? There are several studies that investigate this issue, primarily 

focusing on either the consumer or the producer, however there remains a lack of 

understanding regarding the systemic challenges that would require a more integrated 

approach. For instance, studies investigated how subsidies for green manufacturing or small 

incentives for recycling, may result in behavioural changes. There are valuable lessons to 

learn from these studies to address challenges in multi-stakeholder systems like Circular 

Economies. 

Simbl, a pioneering organization in the field, aims to tackle this challenge head-on. Through 

its proposed mobile application that facilitates the recycling of products via QR code scanning, 

and rewards participants with cryptocurrencies, Simbl aims to revolutionize the way we think 

about incentives in Circular Economies. This approach, which exploits frontoer digital 

technologies including blockchain and artificial intelligence serves a dual purpose: it removes 

information barriers for consumers and (especially) for producers, and creates a direct, 

quantifiable link between sustainable actions and rewards. In doing so, it creates a win-win 

scenario for all stakeholders—people, corporations, and the planet. 

This study aims to bridge this knowledge gap by examining existing scholarly work on 

incentivization within the framework of Circular Economies. By drawing upon insights from 

various fields including behavioural economics, psychology, environmental studies, and digital 

technology, we provide a comprehensive perspective on what drives both producers and 

consumers towards sustainable practices. This will, in turn, lay the groundwork upon which 

innovative platforms, such as the mobile app proposed by Simbl, can be further developed 

and fine-tuned. 
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The urgency of the situation cannot be overstated. It is generally accepted that the 

accelerating scale of waste generation and its deleterious effect on our natural environment 

has reached critical levels, and traditional production and consumption systems are therefore 

untenable in the long term. Circular Economies present a viable alternative, but their success 

is contingent on active participation from all parties in the value chain. The issue of how to 

motivate this participation in good recycling transcends academic debate and impacts the very 

future of our planet and its inhabitants. 

While there are significant challenges in operationalizing Circular Economies, they are not 

unsolvable. Targeted academic inquiry can offer valuable insights into resolving the question 

of incentives and help to unlock the potential to achieve a more sustainable and inclusive 

economic model. This report aims to contribute meaningfully to this essential conversation. 

The structure of this report is as follows. In the next section, we review relevant studies that 

investigate producers’ participation in recycling initiatives. In section 3 we review studies that 

investigate consumers’ incentivization methods. Section 4 summarises the studies that 

investigate both sides of the producers and consumers. Finally, section 5 provides policy 

recommendations and Section 6 concludes this report.      
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2. Producer Incentives 
Governments have always played a leading role in developing policies and programs in waste 

management to move towards a greener future as the amount of waste generated continues 

to increase, putting pressure on the environment and natural resources. Xevgenos et al. 

(2015) review and evaluate the recycling practices and strategies implemented in municipal 

waste management at the international level. Nineteen case studies from countries around 

the world are examined to represent the success stories of recycling, providing a holistic view 

covering the whole range of instruments at a global scale. It is shown that recycling 
convenience is the main factor that leads to a higher recycling rate. This can be achieved by 

providing access to a combined recycling system of kerbside collection, “bring” systems, and 

recycling centres. Waste separation at the source can also improve the recycling rate. 

Different economic instruments show different impacts on recycling success. Landfill taxes are 

seen as not effective in promoting sustainable waste management practices as they do not 

provide direct incentives to citizens. On the other hand, Pay-as-you-throw encourages 

responsible environmental behaviours due to the direct tie to the amount of waste consumers  

generate. Combining all three strategies, including kerbside collection, separation at 
source and Pay-as-you-throw, is shown to achieve optimal results. 

The widely used deposit-refund approach can also enhance recycling performance as the 

citizens are encouraged to recycle through direct reward, usually in fiat currency or voucher 

equivalents. The implementation of product bans and zero-waste strategies can be useful in 

decreasing non-recyclable waste and improving waste management performance. Increasing 

community awareness, outreach and citizen active participation are found to be crucial to 

achieving the environmental goal. 

Zhou et al. (2020) explore the general structure and mechanism of the deposit-refund systems 

for beverage bottles and provide an in-depth analysis of the then-current beverage packaging 

recycling systems in Sweden, Germany and South Australia, with the aim to provide a 

theoretical framework and evidence to support the development of the similar system in China.  

The deposit-refund system is intended to have an impact on both producers and consumers -  

in which producers are forced to adopt a more environmentally friendly production method and 

provide instruction on recycling, while consumers are effectively taxed for polluting when they 

decide to dispose of the products in general waste-to-landfill instead of engaging in good 

recycling practices. Overall, the deposit-refund system has been shown to be effective in 

reducing the disposal of beverage packaging to landfill, but it calls for the participation of all 

stakeholders including producers, suppliers, consumers, retailers and the government. The 
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system has been widely applied in different countries and regions for many decades, with 

great variation in the mechanism and workflow. In Germany, the system is categorized as 

“Reverse Logistics Mode” where producers manage the deposit receipt and are placed in 

charge of packaging recycling. In Sweden, retailers play the main role in the process known 

as “Retail Recycling Mode - where they receive the waste recycling and give out cash refunds 

or store vouchers. By contrast, in South Australia, the “Repo Recycling Mode” system 

establishes designated recycling centres to receive beverage packaging from consumers and 

give out refunds in cash. All three of these methods require considered and considerable effort 

on the part of the consumer. Of the three models, it is found that Reverse Logistics places the 

heaviest burden on producers and retailers, however, it can increase the convenience for 

consumers. Retail recycling mode also can be convenient for consumers with a reasonable 

burden on retailers, the Repo recycling mode might relieve the burden on retailers, however, 

could increase consumer burden depending on the proximity, accessibility and geographic 

distribution of collection sites.  

Key parameters of the deposit-refund system should be prioritized including management 
institutions, product scope, unredeemed deposit treatment, deposit amount, funding 
mechanism, material ownership and technology. Management institutions highlight the 

role of effective supervisors and the responsibility to coordinate the interests of recycling.  

• Product scope can start with large-scale common products with high recycling 
values, and gradually include other packaging such as Tetra Pak packages, or fast-food 

wrappers.  

• The decision on the deposit amount is crucial as it is the main incentive to facilitate 

recycling behaviour, and it is recommended to be adjustable and not lower than the 
market price and material price of the packaging.  

• Unredeemed deposits, which are the difference between the deposit levels and 
refund levels, should have clear ownership and purposes, whether it should be 

owned by the government for system funding purposes. Funding mechanisms can be 

varied from different countries, either from unredeemed deposits or material revenue.  

• Material ownership can be assigned to retailers, management institutions or 
producers, depending on the operating system and material value.  

• Finally, technological innovation should be embraced to depart from traditional 

business models, from incorporating reverse vending machines to using barcode-based 

recording systems. 

Focusing on the economic dimensions, Lavee (2010) conducts a cost-benefit analysis on the 

deposit-refund program for beverage containers introduced in 2001 in Israel. The program 
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combines two economic incentives that have been found effective in encouraging 

environmental behaviour. In that scheme, a tax is added to the price of the beverage, to 

discourage consumption in case the consumers not returning the container, and a subsidy is 
provided to consumers who return the container for recycling to offset the tax. 

Determining the correct or optimal deposit amount becomes crucial in this model. The study 

finds that recycling activity can be maintained if the deposit amount is lower than or 
equal to the external costs created from environmentally harmful disposal. The author 

considered all the costs incurred when the program is in place, including container treatment 

costs, collection costs from retailers and collection stations, admin and general costs as well 

as supervision costs. On the other hand, the benefits received from the program include 

savings in alternative container treatment costs, cleaner public spaces, reduction in landfill 

volumes and positive externalities of the utilisation of recycled materials. The cost-benefit 
analysis shows that the deposit-refund program overall is economically beneficial, with 

a positive net benefit for all types of containers including glass, plastic and aluminium. The 
benefit is approximately 1.36 higher than the cost of implementing the program, 

contributing significantly to the savings in treatment costs when removing beverage containers 

from regular waste containers.  

Recognising the need for corporates’ involvement in waste management, the concept of 

Extended Producer Responsibility (EPR) has been increasingly applied as a policy 

approach. EPR requires producers and manufacturers to be responsible for the entire 
lifecycle of the product, including designing products that can be easily recycled or reused 

and then disposing responsibly of the packaging once their product has been consumed. At 

the same time, organisations have also anticipated the new environmental regulatory 

landscapes and implemented various voluntary initiatives, such as certified Environmental 

Management Systems (EMSs), eco-design, and environmental Life Cycle Assessment (LCA) 

(Kautto 2006). Environmental management systems (EMS) represent an emerging practice 

that could bring significant impacts in terms of strategic and environmental directions, 

operations, and performance. ISO 14001 is a set of standards designed to guide organisations 

to develop comprehensive environmental management systems to improve their 

environmental performance through efficient use of resources and waste reduction. Prajogo, 

Tang & Lai (2012) study the relationship between organisations’ motives when adopting ISO 

14001, including external pressures from customers, competitors and government, and 

internal motives such as the understanding of strategic benefits from EMS adoption to the 

organisation’s reputation, to the triple bottom line reporting: social, environmental, and market.  

Prajogo et al’s findings are that external motives have no association with environmental 

performance while internal motives show positive association. From this we can infer that 
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organisations adopt ISO 14001 for compliance purposes rather than pursuing 
environmental performance. Meanwhile, external motives are positively influencing social 

benefits and market benefits, while no relationship is found between external motives and 

environmental motives. Certified ISO 14001 organisations may publicise the certification 
to improve their green image, which leads to an increase in economic performance and 
environmental reputation. The authors display concern about the distorted purpose of ISO 

14001 adoption, that currently being used to draw a positive image and gain market benefits 

while drifting away from the original intention of environmental performance improvement. On 

the other hand, internal motives only show a positive relationship to environmental and social 

benefits, meaning organisations do not expect to gain market benefits when adopting the 

standard. It is also shown that the longer organisations adopt EMS, the more 
environmental benefits they can acquire. Therefore, organisations are recommended to 

focus on the environmental impacts and sustain the practice over time, which 
eventually will lead to spillover benefits to social and market dimensions. By focusing 
on environmental benefits, organisations can create a greener image, hence the 
increase in social benefits, which leads to an increase in market benefits. 

Hojnik & Ruzzier (2017) validate the relationship between eco-innovation and financial 

performance, incorporating competitive benefits as a mediating variable1. The study considers 

the effect of ISO 14001 adoption by examining different types of eco-innovation including 

product, process and organisational developments with different samples of companies. ISO 

14001 has been quickly implemented by many companies as it is becoming the dominant 

international standard for EMS. By analysing data collected through surveys from 

environmental managers and top executives, the results show a positive relationship between 

eco-innovation and firm performance for all types of eco-innovation including product, process, 

and organizational innovation. The adoption of ISO 14001 has provided internal benefits 
including enhancing financial performance and productivity, and external benefits 
including competitive advantage, environmentally friendly reputation and relationship 
with governments and other stakeholders. Eco-innovation also gives firms competitive 

benefits and competitive benefits that mediate the relationship between eco-innovation and 

firm performance and enhance the effect of eco-innovation on firm performance. It should be 

noted though that while the adoption of ISO 14001 shows a positive effect on competitive 

benefits it is not found to significantly influence firm performance regardless of industry and 

 
1 A mediating variable (or mediator) explains the process through which two variables are related, 
while a moderating variable (or moderator) affects the strength and direction of that relationship. 

https://www.scribbr.com/methodology/types-of-variables/
https://www.scribbr.com/commonly-confused-words/affect-vs-effect/
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company size, with the exception that the is some inference to be drawn that firms operating 

in service-related industries show beneficial effects.  

Focusing on eco-design and environmental life cycle assessment (LCA), Zailani et al. (2012) 

investigated the relationship between external institutional drivers, such as regulation and 

customer pressure, and firms' environmental strategies and performance. Existing literature 

documented thoroughly that pressures from end customers with eco-friendly product 
preferences, combined with the development of environmental regulations, prompt 
manufacturing firms to adopt greener practices and reduce their environmental footprint. 

Moreover, firms have begun to realize that environmental performance and innovation 
can enhance competitiveness, moving beyond merely complying with regulations. As 

a result, firms have started to undertake environmental initiatives and consider environmental 

impacts across the entire supply chain. However, despite being well-established in developed 

countries, these initiatives are currently lacking in developing countries. This is particularly 

concerning given that most of the world's manufacturing is predicted to be located in Asia in 

the coming decades, making such initiatives crucial for environmental contributions. Zailani et 

al. (2012) research focuses on Malaysian manufacturing firms, specifically examining eco-

design, which is considered the most efficient environmental initiative. Eco-design refers to 

the product design process that identifies and integrates environmental aspects throughout 

the entire product life cycle. The goal of eco-design is to minimize environmental impacts 

without compromising essential product atributes such as function, cost, quality, and 

performance. Implementing eco-design is believed to enable firms to reduce their 

environmental impact while effectively reducing costs and increasing product marketability. 

Their research employs institutional theory as its theoretical framework, positing that firms are 

inclined to adopt practices and structures that are considered desirable, appropriate, and 

aligned with the standards of the environment in which they operate. According to the theory, 

two mechanisms that influence organizational behaviour are the enactment through 
regulatory institutions, and the incentives provided by consumers as the agency to drive 

firms to act in a specific way. Zailani et al. (2012) argue that regulation and customer 
pressure are the two primary drivers that influence firms' decisions to adopt eco-
design, which, in turn, impacts firms' environmental performance. The research also 

examines the relationship between these two drivers and assesses whether they directly affect 

firms' environmental performance. 

The survey, designed based on existing literature and interviews with industry experts, aims 

to develop relevant constructs and associated relationships. It is distributed to 551 certified 

Malaysian manufacturers with specific knowledge and experience in green practices. Out of 
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these, 132 responses qualify for the survey, representing various industries, including 

electrical and electronics, chemicals, rubber and plastics, and metal and machinery. Most 

firms are large with a long-term supplier base, and more than half express interest in green 

issues. 

The study reveals a correlation between regulation and customer pressure, with both 

constructs directly influencing the choice of eco-design. This finding aligns with other research, 

as new environmental regulations are often implemented to safeguard the environment and 

customers. Concurrently, customer pressure prompts firms to respond to demands and 
comply with legislation. The study finds that customer pressure positively impacts eco-

design. Specifically, firms are significantly influenced by large overseas customers with stricter 

environmental requirements. This compels them to comply with environmental regulations to 

maintain long-term relationships and secure consistent contracts. As eco-design focuses on 
internal processes, the greener supply chain directly contributes to improved 
environmental performance. However, there is insufficient evidence to confirm a direct 

influence of customer pressure on environmental performance. This finding could potentially 

explain instances where customer pressures do not lead to improved firm environmental 

performance. 

Based on these findings, it is recommended that policymakers leverage regulation and 
incentives to encourage firms to adopt eco-design. This would emphasize the use of 

recycled materials, waste reduction, and energy consciousness throughout the supply chain, 

ultimately enhancing environmental outcomes. Although customer pressure does not directly 

influence environmental performance, it can still motivate firms to adopt greener practices and 

improve their environmental performance through eco-design. Additionally, the results indicate 

that firms have incentives to consider eco-design as one of their green initiatives. By 
voluntarily harnessing internal eco-design capabilities, firms can achieve higher, more 
sustainable environmental performance, protect the environment, comply with 
regulations, and meet customer demands. 

Gong et al. (2020) investigate the implementation of plastic recycling initiatives, as well as 

the barriers and enablers to achieving the UK Plastic Pact in the FMCG industry. Gong et al 

interview professionals from two FMCG suppliers and two FMCG retailers engaged in circular 

economy activities, that have stated commitments to reducing their plastic content within their 

organizations. Innovation is central to all initiatives discussed, whether in long-term solutions 

for plastic packaging by replacing it with other materials, or exploring new collection, sorting, 

and recycling technologies. Other considered initiatives include improving consumer 

knowledge by incorporating recycling labels, associating brand identity with the plastic circular 
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economy, removing unrecyclable plastic packaging from supply chains, and engaging with 

independent recycling companies. Simultaneously, the lack of infrastructure, technical 
skills, financial burdens, and public participation are the main barriers slowing down 
the implementation of recycling. .  

That said, internal and external stakeholder support, including senior management 
support, internal collaboration, customer engagement, and supply chain and industry 
collaboration, enable and assist change and encourage environmental innovation.  

It is also found that retailers have made more positive progress towards plastic collection 
programs due to direct contact with consumers to communicate their initiatives and 
the capability to create their own plastic collection infrastructure. On the other hand, not 
having direct contact with consumers, which leads to the inability to communicate 
environmental initiatives, hinders the progress of suppliers. In summary, the study has 

demonstrated that in Circular Economies initiatives for plastics, consumer participation in 
reducing single-use plastic is critical and initiatives such as attractive return schemes 
and green labelling could increase cooperation. The authors recommend that government 

should take the lead in circular economy promotion by implementing regulation, public 

education and showing support for green initiatives.  

With the growing presence of technology in every aspect of life, it is expected that innovation 

can open up the opportunities of achieving efficient recycling systems, circular economy, and 

sustainable supply chains. Gong et al. (2022) consider the application of blockchain in 
recycling by analysing multiple case studies involving six organisations. The authors aim 

to determine how blockchain can enhance recycling performance and identify the benefits 

and challenges associated with its implementation in recycling. Existing literature indicates 

that blockchain holds significant potential for reforming the circular economy, wherein 

recycling is a crucial component. A major challenge in the recycling chain is the difficulty 
in tracing waste. The volume of waste flows is often unknown, particularly with the rise of 

illegal waste trade and the prevalence of informal recycling sectors in developing countries. 

Hence, blockchain is anticipated to be a potential solution to this issue. 

The study gathers secondary data from six organizations that have implemented blockchain-

based recycling projects, including archival data, public reports, and newspapers. These 

organizations are located in Canada, Norway, USA, India, UK, and the Netherlands, and deal 

with various types of waste, including household, commercial, community, and social waste. 

The research employs network theory to examine the mechanisms that influence innovation 

performance. Network theory focuses on the role of the network in enhancing economic 

performance, attributing the network's success to access to valuable information and shared 
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resources. 'Reachability,' 'Richness,' and 'Receptivity' are three elements that influence 

network performance. 'Reachability' pertains to a firm's ability to connect with business 

partners. 'Richness' refers to the potential resources shared within the network. 'Receptivity' 

indicates the ability to utilize shared resources and network values. 

The study reveals that blockchain is utilized effectively for three primary functions: 
tokenization, waste flow tracking, and recycling chain integration.  

Tokenization is employed to incentivize participants. Users receive digital token rewards 

upon scanning codes and recycling items. These digital tokens can be converted to cash or 

exchanged for physical goods in supermarkets and public services. Digital tokens are used in 

both business-to-business (B2B) and business-to-customer (B2C) business models. Waste 
tracking involves collecting waste information after users scan the attached QR codes, 

providing transparent and trustworthy waste traceability data to various stakeholders. 

Waste tracking also promotes positive recycling behaviour by displaying the life cycle 
of collected waste and supporting data analysis to optimise recycling flows. Regarding 

recycling chain integration, blockchain facilitates cooperation and fosters partnerships 
between stakeholders within the supply chain and external participants, attracts 

government support, and provides participation incentives. 

The application of blockchain has shown significant benefits in recycling efforts. Organizations 

have achieved remarkable environmental performance, attributed to the increased user 
participation through token rewards, increased engagement of informal recyclers, and 
establishment of local recycling businesses, particularly in developing countries due to the 

stability and trustworthiness offered by blockchain. Additionally, it has attracted cooperation 

among retailers, technology providers, and suppliers. Furthermore, the transparency and 

visibility of the recycling chain enable stakeholders to monitor the recycling process from 

collection to final remanufacturing, support the identification of different members' 

responsibilities within the chain, and ensure stringent compliance with extended producer 

responsibility (EPR). 

Despite its benefits, the adoption of blockchain still faces multiple challenges. The lack of 

technical understanding of blockchain, limited knowledge and interest in recycling, remain 

significant barriers to extensive blockchain deployment. Due to its novelty, integrating 

blockchain into traditional recycling chains and existing systems requires technical experts to 

function fully. Internal barriers, such as capital and technical capabilities, and external barriers, 

including lack of cooperation from industry stakeholders and government policies, also hinder 

the adoption of blockchain in the recycling system. 
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Borandag (2023) presents the case study of Recycle Chain, a recycling platform, 
incorporating blockchain, artificial intelligence (AI)-powered image processing, QR 
Codes, and the Internet of Things (IoT). Essentially, the platform employs blockchain 

technology to record recycled items and calculate the deposits and rewards to be returned to 

customers. It utilizes a smart contract to issue a token as a deposit payment for recycling 

objects. The backend processing involves the detection and categorization of recycled 

objects, facilitated by image processing using deep-learning AI software. IoT-based smart 

devices embedded in physical storage enable the sharing of waste weight and capacity data 

with the central system, thus enhancing waste collection efficiency. Ultimately, the recycling 
platform is anticipated to streamline the recyclable collection process, reduce solid 
waste, save energy, and minimize greenhouse gas emissions. 

Recycle Chain, developed on the Goerli testnet infrastructure, employs proof-of-stake (PoS) 

and smart contracts to issue the Recycle Token as a recycling reward, with a total supply of 

one hundred million tokens. Users can view and transfer the digital value of Recycle Tokens 

to the Metamask digital wallet. The smart contract, deployed on the Ethereum network, 

contains essential details such as the token name, definition, total supply, transfer information, 

and transaction fee. Recycle Token is defined as "100,000,000 RT" units, and the carbon 

score "C" represents the sub-token unit. The Recycle Token is developed according to the 

ERC-20 token standard. 

To recycle an object using Recycle Chain, users must present the objects to the camera on 

an IoT-based device. The system can recognize the object either by using a pre-existing QR 

code in the system or by employing a deep-learning algorithm to determine the class to which 

the recycling object belongs. The system then displays the product type and weight for user 

approval. Once approved, the recycling object is placed in its designated section. After 

detecting all recycling objects, the user receives Recycle Tokens, issued via smart contracts 

to their wallet as a reward for successful recycling. 

This research acknowledges the improvement in environmental performance due to 
blockchain integration, despite varying applications depending on different operating 

models. Further finding are that engaging various stakeholders and restructuring the recycling 

chain using blockchain platforms can empower blockchain-based recycling through network 

reachability. A trust-free mechanism can be formed through blockchain solutions to support 

information sharing and achieve visibility and transparency among recycling chain networks. 

Blockchain recycling models have demonstrated mutual benefits for participating 
stakeholders, enhancing trust, and deepening collaboration within the recycling 
network.   
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3. Consumer Incentives 
Community participation in environmental protection and sustainability is critically important. 

Environmental initiatives such as extended producer responsibility (EPR) cannot be 
fulfilled without the participation of consumers. Hence, understanding environmental 

attitudes and behaviours and factors underpinning consumer recycling behaviour is crucial as 

the first step in the effort to increase the participation rate.  Ertz, Karakas & Sarigöllü (2016) 

investigate the underlying factors that influence pro-environmental behaviours, with a focus 

on contextual factors on the behaviours and attitudes of consumers. Contextual factors in this 

study refer to the objective context or environment in which consumers behave, and their 

perception of their relations to that environment; including perceived busyness (availability of 

time to act), perceived wealth (individuals' economic resources), and perceived power 

(capacity of execute certain behaviour). Pro-environmental behaviours are also analysed 

based on how they are perceived regarding their importance, duration and cost and separated 

by private behaviours (such as recycling and green product purchasing) and public behaviours 

(such as involvement in environmental activities or participation in environmental protest). 

The results show that perceived busyness and wealth have a positive effect on private pro-

environmental behaviour through the mediation of importance and cost. In other words, 

consumers with more money and time available are more likely to engage in private 
(recycling) behaviour, not because of the extra resources they have available to them but 
because these factors influence the positive perception of environmental behaviour to 
be more important and less costly. Therefore, a communication campaign designed to 
stimulate pro-environmental behaviour should enhance positive attitudes by 
emphasising the cost and time savings that the behaviour can induce.  

On the other hand, perceived power shows a direct effect on private behaviour such as 

recycling. Consumers are more likely to engage in a positive behaviour if they consider 

themselves to have the capacity to perform, regardless of the perceived importance, duration, 

and cost. Therefore in order to encourage private behaviour, campaigns should focus on 
enhancing consumers' feeling of capability to perform related tasks. Regarding public 

behaviour, perceived busyness and wealth show a direct relationship while no relationship is 

found with perceived power. Therefore, to increase participation in public behaviour, 

environmental groups, and activists should focus on consumers with extended perception of 

time and money available, while still highlighting cost and time savings. Consumers’ 

perception of their context is crucial, therefore pro-environmental initiatives need to be 

matched to consumer’s perception of their context. 
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Chen et al. (2022) explore whether ecological cognition has an influence on consumer 

participation in beverage packaging recycling. Ecological cognition in this study is defined as 

the basic understanding by consumers of the ecological environment, the intertwining of 

different services in the ecosystem and their usage, as well as the understanding of ecological 

policies to promote ecological values and environmental protection behaviours and attitudes. 

Promoting ecological cognition is expected to increase the willingness of consumers to 

participate in packaging recycling and ultimately turn their attitudes into actual participation 

behaviour.  

The Chen et al. (2022) study explores the effect of attitude, subjective norms2, and perceived 

behaviour control in predicting willingness to participate in ecological compensation. Findings 

are that attitude is positively correlated to willingness to participate, or the more active 
behaviour and positive attitude consumers have, the more likely they will participate in 
packaging recycling. Direct, external ecological environmental improvements such as 

improvement in water and air quality motivate participation and stimulate further positive 

attitude and behaviour. On the other hand, the subjective norm of willingness to participate, 

resists external pressure on behaviour. It is believed that the overuse of policy and 
supervision as well as excessive publicity could have a reverse unwanted effect and 
cause rebellious psychology against packaging recycling.  

Finally, perceived behaviour control has a positive impact and is also the strongest factor 

that predicts the willingness to participate in the model. In other words, stronger perceptions 
and beliefs in packaging recycling can translate into a stronger willingness to 
participate.  

The understanding of ecological environmental protection policies and their impacts can be 

improved when consumers have a stronger awareness of and actively protect the ecological 

environment, which results in higher enthusiasm and initiative to portray the desired 

environmental behaviour. The study also finds that social pressure can force consumers to 

improve their perceived behavioural control, and the more active consumers are in package 

recycling, the easier it is for them to feel the pressure to behave in certain ways. Therefore, 

more positive social pressure can lead to a higher awareness of perceived behaviour control 

and eventually result in recognition and support of packaging sorting and recycling policies, 

noting that news media that communicates the importance and interpretation of ecological 

policies plays a crucial role in improving consumer understanding and awareness.  

 
2 Subjective norms refer to the belief that an important person or group of people will approve and support a 
particular behaviour. Subjective norms are determined by the perceived social pressure from others for an 
individual to behave in a certain manner and their motivation to comply with those people's views. 
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Borg, Curtis & Lindsay (2020) explore the influence of social norms on plastic consumption 

behaviour, especially the avoidance of single-use plastic packaging such as bags, straws, 

coffee cups, and takeaway containers. The study is situated in Australia where the transition 

away from single-use plastic is gaining momentum. They investigate whether the change in 

attitude towards single-use plastic, and policy moves away from its use, are influencing social 

norms.  Their survey is designed to measure the behaviours of study participants in Victoria 

in respect of single-use plastic bags when shopping; plastic straws or disposable coffee cups 

when buying a drink; and plastic containers when buying takeaway food. The theory of 

normative social behaviour this study draws on states that perceived descriptive norms3 can 

influence behavioural intentions, but that the effect is moderated by perceived injunctive 

norms4, outcome expectations, group identity, and behavioural identity. 

The results show that older people and females are generally better at avoiding plastics than 

younger and male participants. Perceived injunctive norms and perceived benefits are found 

to moderate the relationship between perceived descriptive norms and behavioural intentions 

while group identity and behavioural identity did not. Thus, it can be concluded that perceived 
social norms are one of the useful predictors of plastic avoidance behaviours.  

When incorporating past behaviours and perceived barriers, including anticipated cost and 

self-efficacy, to help further explain the model, it is found that anticipated costs moderated the 

relationship between descriptive norms and both intentions and past avoidance behaviours 

while self-efficacy moderated the relationship between descriptive norms and past behaviour, 

but not behavioural intentions. This is to say, anticipated cost (in effort, time and money) 
moderate people’s good intentions regarding recycling.  

Different variables also have different effects on different plastic avoidance behaviours. Self-

efficacy is found to have little influence on past behaviour and intention to avoid plastic bags. 

Meanwhile, behavioural identity has an effect on plastic bags and disposable coffee cup 

avoidance but not plastic straws or take-away containers. Anticipated costs could help explain 

the plastic straws, disposable coffee cups, and plastic takeaway containers avoidance but not 

plastic bags. Therefore, rather than banning single-use plastics, policymakers can consider 

adopting less obtrusive interventions or “nudges”. The study also highlights pluralistic 

ignorance where there is an inconsistency between how people view others’ plastic avoidance 

behaviour and their own behaviour. Therefore, it is important to correct the misperceptions 

 
3 Descriptive norms refer to behaviours that others do or do not engage in (Bergquist & Nilsson, 2019). People 
are motivated to conform to descriptive norms by a desire to adapt to a situation (Cialdini, 2005). 
4 Injunctive norms are things we think we should do (Bergquist & Nilsson, 2019). 
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about plastic avoidance through social norm messages, highlighting how easy it is to 
avoid plastics along with the environmental and social benefits. 

Besides public education and outreach to raise environmental awareness and intrinsic 

motivations, monetary incentives have long been popular in environmental policy to 
support achieving desirable behaviours.  Koford, Blomquist & Hardesty (2012) conduct an 

experiment to estimate the willingness to pay for kerbside recycling (demand) and 
investigate incentive policies that could potentially increase the recycling amount in 
households (supply). The experiment is conducted in Kentucky US, where households are 

divided into two groups: the first group participates in an assessment of willingness to pay for 

kerbside recycling, and the second group receives incentives to promote recycling behaviour.  

The survey from the first group indicates that most households view recycling as an ethical 
duty; however, monetary incentives including being paid or saving money can further 
promote recycling behaviour. The participating households are also asked whether they are 

willing to pay for kerbside recycling and select the amount they are willing to pay ranging from 

$1 to $12. It is estimated that the willingness to pay is $2.76 when using a nonparametric 

method to calculate the average amount from the responses, and $2.29 when using a 

parametric method. 

The experiment with the second group is designed to provide three different monetary 

incentives ($0, $1, $2) and four different communication appeals (none, informational, guilt, 

feel good) to examine the effectiveness of these methods on recycling behaviour. It is found 
that a $1 monetary incentive results in the highest recycling rate and therefore has the 
highest impact on household recycling. Surprisingly, communication appeals have little 
impact on recycling performance when implemented alone. Communication appeals are 

also found to interact negatively with monetary incentives. 

Thøgersen (2000) investigates the effect of monetary incentives on promoting pro-

environmental behaviour in the case of a pay-by-weight scheme for garbage collection and 

recycling. The author focuses on understanding the “hidden costs of reward” or crowding-
out effects in which monetary incentives could undermine internalised motivations. 

Previous research has shown mixed results on the impact of monetary incentives on inducing 

recycling behaviour. It is argued that a large reward could provide sufficient extrinsic 

motivation for the behaviour, hence it will undermine the intrinsic motivation. On the other 

hand, a small incentive might not provide enough extrinsic justification for the (good) 
behaviour, and van even have a greater positive impact on intrinsic motivation 
compared to a large incentive. This could be due to the perception of a small incentive as 

positive feedback or appreciation for the recipients’ competence and autonomy.  
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Thogerson conducts a field experiment in municipalities, in which some are introduced to the 

pay-by-weight scheme, and some exercise fixed fees for garbage collection and recycling. 

The results show that households with the pay-by-weight scheme have a higher amount 
of recycling. However, it cannot be simply concluded that this is due to price-effect. In 

contrast to crowding-out effects, in this experiment, economic incentives seem to increase 
internalised motivation.  

Social norms and self-efficacy are found to mediate the relationship between the scheme 

and recycling behaviour. In other words, the impact of monetary incentives is heavily 
dependent on participants’ perceptions. In this case, monetary incentives could be 
seen as feedback on recycling performance, resulting in self-efficacy, and creating 
social norms and pressure to follow the desired behaviour. Therefore, it can be 
concluded that economic incentives can promote the effect on behaviour beyond the 
price effect.  

Coupons are another potentially valuable policy to stimulate attitudes and behaviours, Allen, 

Davis & Soskin (1993) investigate the use of coupon incentives on aluminium can recycling 

behaviour. A field experiment is conducted to evaluate the recycling intention across different 

incentive options, targeting both recyclers and non-recyclers. The coupon has an added value 

of 2 or 4 cents per pound of recyclable aluminium with the existing base price for recycled 

aluminium being 30 to 40 cents. The coupon value is also aligned with the willingness to pay 

from recycling organisations as 4 cents per pound is the maximum they are willing to offer. 

The results show that aluminium recyclers in this study are nonprofessional males with lower 

incomes, compared to non-recyclers. This finding contradicts other studies where women with 

high education and income tend to be more likely to engage in environmentally friendly 

behaviour. Therefore, the economic incentives might be sufficient to encourage recycling 

behaviour. However, coupon incentives do not have a strong effect on behavioural intention, 

hence failing to convert non-recyclers to recyclers.  

Maki et al. (2016) conduct a meta-analysis of 22 studies to understand the effect of monetary 

incentive interventions on initial and sustained pro-environmental behaviour, considering 

different types of incentives and their effect across different types of behaviours. The results 

show that monetary incentives provide small-to-medium effects on behaviours during and 

post-experiments. It is also found that the removal of incentives might not lead to the reverse 

of original behaviours pre-intervention. Hence, financial incentives might be effective in 
provoking pro-environmental behaviour but may not be necessary for maintaining it.  
Different types of incentives show different impacts on behaviour but could be limited once 

they are discontinued for behaviour maintenance. For example, cash incentives show the 
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strongest effect on recycling behaviour while non-cash incentives perform well with 

travelling and energy conservation behaviour. Incentive schedules also have an impact where 

variable schedules of reinforcement are found to increase behaviour when compared to fixed 

schedules. Therefore, matching the types of incentives with the types of targeted 
behaviours is crucial. Recycling and travelling behaviour are found to have the biggest 

change when incentives are implemented, while other behaviours do not showcase such 

change. Therefore, it is suggested that incentives can be more effective for some behaviours 

such as recycling while less effective for others.  

Yang & Thøgersen (2022) investigate the effectiveness of environmental appeals and 

economic incentives in promoting recycling behaviours. Their research also attempts to 

understand how economic incentives can be designed to avoid the crowding-out effect that 

undermines intrinsic motivation. Recognising different recycling practices in different countries 

due to the availability of recycling options, citizen perception and cultural values, the online 

experiment is conducted in three different socio-economic contexts in Germany, the USA and 

China. Germany and the USA, the two developed countries, have had a long history of 

implementing recycling programs with a recycling rate of 60% and less than 50% respectively. 

On the other hand, China as a (still) developing economy is in the introductory phase of 

systematic recycling. The cultural and political context is also considered when selecting these 

three countries as they represent different levels of government restriction, free choice, and 

diversity. Therefore, the three selected countries represent three distinct contexts in terms of 

recycling behaviours, economic development, and cultural and political systems. 

Their online experiment is designed so that participants from three countries are assigned to 

one of four conditions: green reward, standard reward, green appeal, and control group. The 

first two conditions reward participants with money, however in the first condition, the reward 

can only be spent on eco-friendly products while no restriction on spending is set for the 

second condition. The reward is calculated based on the pay-by-weight return systems in 

private sectors in China and adjusted accordingly to the USA and Germany.  

The result shows that both reward types increase extrinsic motivation in all three countries. 

Meanwhile, green rewards have the strongest positive effect on intrinsic motivation in China 

and a moderate effect in the USA. The crowding effect of green rewards is not a concern in 

China. Monetary incentives. Regardless of type, they have little effect on internalised 

motivation in Germany, however, there is some evidence to suggest that it is possible for 

green rewards to counteract crowding out effects in that country. In the case of Germany, the 

emphasis on the environmental purpose of the reward can further promote green behaviour. 

When compared to China, the green appeal shows a stronger effect on the two developed 
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countries with long-established recycling programs. The differences could be explained 

by the difference in recycling intention and motivation. In China, it is found that recycling 

behaviour is guided by introjected motivation. Chinese are more likely to feel guilty for not 

recycling in the presence of green appeal, which then influences the recycling intention. On 

the other hand, Germans consider recycling as a social norm and internalise the 
recycling motivation, hence are not influenced by environmental appeal and are more 
prone to crowding out effects. The USA is found to be influenced by both internalised 
motivation and extrinsic motivation, with a higher effect from monetary rewards, 
despite the fact that they are quite familiar with recycling.  

Also, green rewards could have a reverse effect on the USA due to the introduction of 

restrictions in loose cultures when compared to tight cultures like China. Similarly, Germany 

with a loose culture would appreciate a more relaxing approach that highlights free choices.   

Combined with monetary incentives, other methods are also explored to promote pro-

environmental behaviour. Schwartz, Loewenstein & Agüero-Gaete (2020) examine the 

effectiveness of identity labelling, specifically green labelling, to induce behavioural change. 

Self-perception theory states that people are aware of their attitude by observing their own 

behaviours, therefore they would behave in certain ways to be perceived positively. Hence, it 

is expected that promoting green labelling products towards environmentally conscious 
individuals can motivate the consumption of environmentally friendly products. 

Research has shown that despite that the individual identifies with environmental 

consciousness through self-reporting, the intention does not necessarily translate into actual 

actions, whether it is due to price or convenience. Therefore, the research incorporates 

different stimuli such as price discounts on green products, and cheaper non-green products 

to test the effectiveness of green labelling in different conditions.  

Schwartz et al conduct four experiments - one online experiment, one lab experiment and two 

field experiments with different forms of incentive. In the online experiment, the result shows 

that participants are more likely to choose the product with a green identity label when there 

is no discount applied. In the presence of a discount, the tendency to select green identity 

products decreases. Since the online experiment does not include any actual consequences 

of choice or benefits, a similar field experiment is conducted in a lab setting where participants 

are given coupons to purchase the products. Similar results are found when participants are 

more likely to purchase the product with the green label in the absence of any discount. When 

the discount is applied, the difference in the likelihood of choosing the products with or without 

a green label is much smaller. The third and fourth experiments, which are the field 

experiments, also confirm the previous findings that green labelling has positive effects on 
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the choice of purchasing green products, however, the effect can be reduced when 
combined with price discounts. In other words, green identity labelling can promote the 

purchase of green products that are more expensive than non-green products. However, price 

discounts might not be a cost-effective tool as the technique does not promote green product 

consumption any further than green labelling. 

Hsu (2022) explores the application of gamification mechanics on recycling websites to 

promote intrinsic motivation and engagement in recycling behaviour. Gamification has been 

found to have a significant impact on user engagement in other industries such as healthcare, 

banking, and e-commerce. Therefore, a gamified recycling website is expected to foster user 

engagement and encourage pro-environmental behaviour. Two features of gamification 
discussed in this research are points-based rewards and self-expression. Point-based 
rewards allow users to accumulate points after completing tasks and then use the 
points freely. With self-expression, users can create their unique signatures or avatars 
to differentiate themselves from others. The research draws on cognitive evaluation theory, 

which focuses on the three psychological needs that facilitate and undermine intrinsic 

motivations: autonomy; competence; and relatedness. In other words, to maintain intrinsic 
motivation, people need to feel a sense of initiative and ownership, a sense of 
competence and being socially related. Intrinsic motivation is not only enhanced through 

enjoyment but also satisfaction through self-growth and therefore, improving self-efficacy.  

Through the survey conducted in Taiwan, it is observed that gamification through point-
based rewards, self-expression and competition positively influences individuals’ 
satisfaction through competence, autonomy, and relatedness, which in turn translate 
to increased motivation to recycle. Further, competence, autonomy and relatedness are 

also found to be key psychological factors in recycling engagement. The result also confirms 

that intrinsic motivations play a critical role in user engagement in recycling. The influence of 

intrinsic motivations on recycling engagement is also significantly mediated by environmental 

concern. Therefore, gamification mechanics can be a new tool to improve user 
engagement in recycling. The incorporation of point-based rewards, self-expression and 
competition can have a positive impact on users’ satisfaction, and in turn, intrinsic 
motivation towards recycling behaviour.  
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4. Producer and Consumer Models 
The research on the use of economic incentives to encourage compliance and performance 

largely focuses on the behavioural response to different types of incentives, including 

incentives contingent on output and incentives independent of output. However, it is unclear 

how different targeted groups respond to different incentives and how different types of 

incentives can encourage different behaviours. Córdova, Imas & Schwartz (2021) investigate 

the impact of two types of incentives: contingent incentives which depend on the 
performance of a task and non-contingent incentives which are independent of the 
performance; on increasing participation of two groups of people: already-compliers who 
have already engaged in the task regardless of the incentives and non-compliers who 
have not yet engaged in the task.  

Two field experiments are designed to understand the changes in the behaviour of non-

compliers under contingent and non-contingent incentives. The first experiment involves 

residents in several neighbourhoods participating in a recycling program. Some residents 

receive payment upfront while others will be paid once bringing in their recyclables. The 

incentives are also varied in size, from lower to higher stakes. It is found that higher 
contingent incentives yield a higher participation rate compared to lower contingent 
incentives. A similar relationship is also found in non-contingent incentives, however, the 

difference in the participation rate for size of incentive is much smaller. Regardless of the size, 

non-contingent incentives are found to be more effective than contingent incentives. Further, 

different types of incentives motivate different groups of people to participate. Surprisingly, 

high contingent incentives show a strong effect on encouraging people who have 
already recycled prior to the experiment - to participate more. Low incentives, regardless 

of type, do not change the behaviour of the previous-compliers group. On the other hand, 

people who have never recycled before are motivated by non-contingent incentives.  

Regarding the performance of recycling, the total amount recycled is higher in the non-
contingent incentive case, compared to the contingent incentive case. The size of 
incentives does not influence the total amount recycled in non-contingent conditions while 

in contingent conditions, the total amount recycled is much lower at low stakes.  

When analysing cost-effectiveness, it is found that non-contingent incentives are inefficient 

and more costly if the goal is to increase the recycling rate or quantity, especially when the 

stake is high. On the other hand, contingent incentives can be substantially lower in cost when 

the stake is low but are ineffective if the goal is attracting new recyclers. Therefore, the low-
value, non-contingent incentive is found to be the most cost-effective combination 
when it comes to attracting non-recyclers and encouraging the change in behaviour.  
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The second experiment replicates the first but in a different context. Participants are asked to 

complete a research task and either get paid upfront before they do the job or get conditional 

payment upon completing the job. Similar results are found. Low non-contingent incentives 

are more attractive to non-compliers than other types of incentives while there is no difference 

in the behaviour of previous compliers regardless of the types of incentives.  

In conclusion, non-contingent incentives can be cost-effective to encourage change in 
behaviour and attract non-recyclers. However, the way non-contingent incentives are 

delivered could have an impact on the behaviour. Cheque, electronic money, and gift cards 
can still increase the participation rate, but not as much as upfront cash. On the other 

hand, high-value non-contingent incentives might not be cost-effective but can still outperform 

contingent incentives.  

Ma et al. (2022) explores the influence of firm’s carbon disclosure on consumers’ recycling 

willingness as an alternative for economic incentives. The authors believe that carbon 

disclosure provides environmental appeal and therefore signalling pro-environmental 

behaviour. On the other hand, economic incentives while increasing the cost of recycling, also 

crowding-out the intrinsic motivation of recycling. Three studies are conducted in the research. 

The first study utilises a cross-sectional time series dataset of companies recycling 

performance in the US as well as firms' carbon disclosure data to understand the relationship 

between carbon disclosure and recycling performance. It is found that carbon disclosure 

increases firms' recycling performance.  

To understand the reason behind the correlation found in the first study, two field experiments 

from consumers’ points of view are conducted. The second study examines consumers’ 

willingness to recycle to understand whether they are influenced by environmental appeal or 

economic incentives. The result shows that participants are more likely to recycle in the 
environmental appeal group, compared to economic incentives. Therefore, the study 

reconfirms the positive correlation between carbon disclosure and recycling 
performance.  

The third study is used to prove the mediating effect of communal inferences on the 

relationship between carbon disclosure and consumers’ willingness to recycle. The result from 

this study is consistent with the previous results where participants are more likely to recycle 

when receiving environmental appeal. Carbon disclosure promotes consumers’ communal 

intention and therefore increases the recycling willingness of consumers. On the other hand, 
economic incentives reduce consumer inference of the communal intention of firms, 
however, no direct impact is found on the consumers’ willingness to recycle. 
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5. Policy Recommendations 
 

5.1 For Producers 

Recycling Infrastructure and Incentive Systems:  

The success of recycling initiatives hinges on convenience. Governments should invest in 

comprehensive recycling systems that integrate curbside collection, bring systems, and 

recycling centres. Additionally, waste separation at the source has been shown to 
significantly improve recycling rates. Economically, direct incentives like Pay-as-you-

throw, which ties costs to waste generation amounts, and deposit-refund systems for 
beverage containers can effectively drive responsible waste disposal and recycling 
behaviours. On the contrary, indirect tools such as landfill taxes might not be as effective as 

they do not offer direct incentives. For the deposit-refund systems, it's essential to consider 

their structure carefully, as seen from the diverse models used in Germany, Sweden, and 

South Australia. A multi-pronged approach that combines these methods will likely yield the 

best results. 

Corporate Involvement and Environmental Standards:  
The Extended Producer Responsibility (EPR) approach is a promising avenue, making 

producers and manufacturers responsible for the entire lifecycle of their products. 

Governments should strongly consider implementing and promoting EPR, pushing for designs 

that facilitate recycling and responsible disposal. Additionally, the uptake of ISO 14001, a 

standard for environmental management systems, is pivotal. However, its adoption should be 

geared towards genuine environmental performance improvements rather than merely for 

compliance or image enhancement. Long-term commitment to ISO 14001 has 
demonstrated increasing environmental benefits over time. Lastly, promoting eco-
innovation across various sectors not only yields competitive benefits but also 
enhances firms' performance, providing a dual advantage. To maximise the potential 

benefits, integration with ISO 14001 adoption should be considered, especially for firms in 

service-related industries. 

 

Eco-Design: 
Given the insights from Zailani et al. (2012) focusing on the adoption of eco-design in 

Malaysian manufacturing firms, there is evidence of the importance for policymakers to 

appreciate the intricate nexus between regulatory pressures and customer demand. 

Regulatory instruments have proven to be effective catalysts in driving firms towards the 

adoption of eco-design. Consequently, governments and relevant regulatory bodies should 
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expedite the introduction and enforcement of stringent environmental regulations, especially 

in developing countries where such initiatives are still in nascent stages. This is particularly 

salient considering the impending concentration of global manufacturing in Asia. 

 

However, it's crucial to acknowledge the symbiotic relationship between regulatory 
enforcement and customer pressures. While regulations set the stage, customer demands 

for evidence of green behaviour by producers, particularly from those in jurisdictions with  strict 

environmental requirements, can accentuate the drive for sustainable practices. To harness 

this synergy, policymakers should consider fostering an environment that not only enforces 
regulations but also educates and encourages consumers to prioritize and value eco-

friendly products. This consumer-driven demand can, in turn, create a domino effect, 

compelling firms to adopt eco-designs, optimize their supply chains for environmental 

sustainability, and ultimately bolster their environmental performance. Such an integrated 

approach not only safeguards the environment but also positions firms in a strategic vantage 

point in the global market, meeting both regulatory and consumer expectations. 

The following priorities emerge when considering adaptations to producer actions to 

stimulate recycling activity:  

• Product scope can start with large-scale common products with high recycling values. 

• The deposit amount is recommended to be adjustable and not lower than the market 

price and material price of the packaging. 

• Unredeemed deposits, which are the difference between the deposit levels and refund 

levels, should have clear ownership. 

• Material ownership can be assigned to retailers, management institutions or producers, 

depending on the operating system and material value. 

• Internal and external stakeholder support, including senior management support, internal 

collaboration, customer engagement, and supply chain and industry collaboration, 

enable and assist change and encourage environmental innovation. 

• Retailers have made more positive progress towards plastic collection programs due 

to direct contact with consumers when compared with suppliers.  

• A combination of multiple initiatives such as attractive return schemes and green 

labelling could increase the cooperation and participation of consumers. 

• The literature acknowledges the improvement in environmental performance due to 
blockchain integration. Blockchain recycling models have demonstrated mutual 

benefits for participating stakeholders, enhancing trust, and deepening collaboration 

within the recycling network. 
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• Low, but non-contingent incentives are found to be the most cost-effective 

combination when it comes to attracting non-recyclers and encouraging the change in 

behaviour. 

 

5.2 For the Consumer 

There are clear themes that emerge from the review about encouraging consumers’ pro-

environmental behaviour, that should be considered by designers and promoters of recycling 

schemes  

Emphasize Time and Cost Efficiency:  

Develop communication campaigns that accentuate the time and cost savings of engaging in 

pro-environmental behaviours. Highlighting these aspects will positively influence the 

perceptions of consumers, making them more likely to participate in eco-friendly activities. In 

other words, lowering the effort and outlay required is a key success factor in motivating 

consumers to make good recycling choices. 

Enhance Perceived Power:  

Enhance consumers’ feeling of capability to execute environmentally friendly tasks. Offering 

information, training, or resources can help in empowering the consumers, making them feel 

more capable and therefore more likely to engage in private pro-environmental behaviours 

like recycling. 

 

Increase Participation in Public Behaviour: 

Several themes emerge to stimulate a positive ‘public’ behaviour in respect of recycling 

programs (in concert with responses at home, or at the level of the individual): 

• Target Audiences with Perceived Wealth and Time: Direct campaigns towards 

consumers who have an extended perception of time and money, who are more likely to 

engage in public pro-environmental behaviours. 

• Promote Ecological Cognition: Enhance consumers’ basic understanding and awareness 

of ecological policies and their impacts, which will subsequently increase their 

willingness to participate in initiatives such as packaging recycling. 

• Positive Social Pressure and Perceived Behavioural Control: Increase positive social 

pressure to heighten awareness and perceived behaviour control, leading to a greater 

willingness to support and engage in packaging recycling and sorting policies. 
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• Leverage Social Norm Messages: Utilize social norm messages to correct 

misconceptions about plastic avoidance, emphasizing the ease and environmental and 

social benefits of avoiding single-use plastics. 

• Implement Nudges Instead of Bans: Consider adopting less obtrusive interventions or 

nudges to encourage the avoidance of single-use plastics, as this approach may be 

more effective and acceptable to consumers. 

 

Promote Recycling Behaviour Through ‘Good’ Incentive Design: 

The role of incentive design that focuses on the intended audience and the desired behaviour 

cannot be underestimated. Economic incentive schemes should be thoughtfully designed, 

adaptable and implemented cautiously to ensure that they reinforce the positive perception of 

desired behaviour in consumers and as a social norm, enhancing intrinsic motivation without 

undermining it. In addition to money incentives, other methods such as environmental appeals, 

green labelling or gamification of recycling through point-based rewards, self-expression and 

competition can promote intrinsic motivation and improve engagement in recycling behaviour. 

• Monetary Incentives: Apply moderate monetary incentives to further promote recycling 

behaviour, ensuring the incentives are not too high to undermine intrinsic motivation or 

too low to be ineffective. 

• The use of monetary incentives cannot always guarantee the desirable behaviours due 

to the crowding out effect. Hence, the impact of monetary incentives is heavily 

dependent on consumer perceptions which could be influenced by the availability of 

recycling options and cultural values. 

• Balance Incentives and Communication Appeals: 

• Find a balance in employing monetary incentives and communication appeals. Overuse 

or excessive monetary rewards may negatively interact, making them less effective in 

promoting recycling behaviour. 
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6. Conclusions 
Circular Economies and the philosophies and actions that underpin them are highly regarded 

as useful tools to enhance the world’s sustainability and play a critical role in solving 

environmental complex challenges, and there is ample evidence in the extant research to 

support this view. However, incentivisation remains one of the major challenges when it 
comes to the widespread adoption of Circular Economies. To provide insights into 

effective incentive mechanisms, this paper presents an review of the search literature to 

provide a comprehensive understanding of what drives both producers and consumers 

towards sustainable practices. Not only bridging the knowledge gap, but the study also lays 

the groundwork upon which innovative platforms, such as the mobile app proposed by Simbl, 

can be further developed and fine-tuned. 

From the producer’s perspective, external influences including consumer demands and 

regulatory pressures, as well as internal realisation of the strategic benefit and competitive 

advantage are the key drivers that influence producers, suppliers, and retailers to adopt pro-

environmental behavioural initiatives. With the increased focus on Extended Producer 

Responsibility (EPR) from governments and international bodies, organisations have 

implemented various voluntary initiatives, such as certified environmental management 

systems (EMSs) from ISO 14001, eco-design, green labelling, and deposit-refund programs. 

Cooperation between internal and external stakeholders, including senior management 

support, internal collaboration, customer engagement, and supply chain and industry 

collaboration, enables and assists change and encourages environmental innovation. There 

is evidence that combined, or integrated incentive schemes outperform single or soloed 
incentives to increase the participation of consumers. The adoption of pro-environmental 
initiatives is shown to be economically beneficial, both directly through the improvement 

of financial performance and productivity as well as indirectly through the perceived 

environmental reputation by consumers and the relationship with governments and other 

stakeholders. 

From the perspective of consumers, willingness to participate in pro-environmental programs 

including recycling is heavily influenced by the consumer’s perceptions and beliefs regarding 

time, cost and self-efficacy related to environmental activities. Consumers are more likely 
to engage when they perceive environmental behaviour to be more important and less 
costly, in terms of their time, effort and monetary outlay, especially when they consider 

themselves to have the capacity to perform. Social norms are also useful to predict 

behaviours. The impact of monetary incentives on achieving desired behaviours is found to 

be dependent on participants’ perceptions. A country with a long-established recycling 
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program, where its people consider recycling as a social norm might be more prone to 

crowding-out effect where monetary incentives could undermine internalised motivations. In 

other cases, monetary incentives can impact behaviour beyond the price effect through self-

efficacy and social norms. Therefore, matching the types of incentives with the types of 
targeted behaviours is crucial, considering different forms of incentives such as cash, 
coupons, or tokens as well as the size or value of incentives. Combining financial 

incentives with other methods such as environmental appeal, green labelling, and gamification 

of recycling activities could promote intrinsic motivation and therefore, further improve 

engagement in recycling behaviour. 
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