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Abstract

The circular economy is presented as the sustainable solution as opposed to the current
linear model of production and resource management, whose effects impact negatively on
the economic, social and environmental dimensions. Through a systematic review of the
literature, this article aims to unify and to uncover the available evidence on innovation in
relation to the circular economy and to determine those aspects that remain unexplored or
should be studied in more depth in order to be able to continue to make progress in this
field. Thus, it was found that although the circular economy is at an early stage of
implementation, both its benefits and drivers as well as its challenges and barriers to
implementation have already been investigated. More importantly, it was found that
ecological innovations, which reduce the environmental impact of production and
consumption activities, are necessary for the research of new business models and new
ways of operating in supply chains that allow closing the circle and taking advantage of all
the waste, such as the system of products and services, dynamic capabilities, 3D printing,
the biography of the product and the software recycling. To achieve this goal, the evidence
shows that it is mandatory to raise awareness of the situation, especially through marketing
actions, as well as for companies, including SMEs, to be willing to act together and to align
their interests.

Implications for Central European audience: The United Nations 2030 Agenda includes
17 Sustainable Development Goals (SDGs), according to which countries should implement
the circular economy in order to move towards greater sustainability. In this context,
European Union is key for this development, as it is one of the world’s major power. This
article aims to unify and uncover the available evidence on innovation in relation to the
circular economy and to determine those aspects that remain unexplored or should be
studied in more depth. By doing so, it will be able to continue to make progress in the
framework of the circular economy, enabling the achievement of the ODS. In addition, the
majority of the articles reviewed take place in Europe.
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Introduction

In 2015, the United Nations established 17 Sustainable Development Goals (SDGs) that
were adopted by world leaders, with the aim of achieving them by 2030. Despite the fact
that each one focusses on a different aspect and, therefore, each objective has different
purposes, a common idea underlies all of them: the implementation of the circular economy
as the sustainable solution as opposed to the current model of production and resource
management, whose effects have a negative impact on the economic, social, and
environmental dimensions.

In particular, SDG 9: ‘Industry, Innovation and Infrastructure’ is important because
economic growth, social progress, and action to combat climate change depend largely on
investment in infrastructure, sustainable industrial development, and technological progress
(UN, 2015). Thus, the justification for this work lies in the need to research new and
innovative forms of industrial production within the framework of the circular economy that
will enable the achievement of the SDG, especially number 9.

For this reason, the objective of this article is to uncover the available evidence on
innovation in relation to the circular economy and to determine those aspects that remain
unexplored or should be studied in more depth in order to be able to continue to make
progress in this field. To this end, a systematic review of the literature has been carried out,
a research method which consists of analysing and collecting the results of all the
publications relating to the subject to be dealt with; in this case, on innovation and the
circular economy. In this way, the available information is summarised, and a current
overview of the subject in question is identified.

This paper consists of three main sections. Firstly, the methodology, which presents in a
wider and more exhaustive way the sample selected for a systematic review of the
literature. Secondly, the results, which include the most relevant contributions of the articles
analysed, presenting the current situation of innovation and the circular economy. And
finally, the conclusions, which explain the contributions of this work and the limitations of
the study, as well as future lines of research related to the subject.

1 Methodology

In this section, the methodology used is presented.

1.1 Sample selection

In order to achieve the proposed objectives, a systematic review of the literature has been
carried out. This research method consists of selecting and examining publications related
to the subject matter of the study in order to synthesise the available evidence. It is a
qualitative method widely used in academic literature whose capacity to facilitate drawing
conclusions has been demonstrated. Several articles can be found confirming this from
very varied subject areas because it is used for all kinds of knowledge production (Booth et
al., 2016; Carayannis et al., 2021).
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Through this approach, a sample of 38 published articles on innovation and the circular
economy have been identified and analysed in order to examine the published literature
and establish what has been researched and what remains unexplored.

The search, screening, and selection of the sample of articles reviewed are graphically
represented in Figure 1; the database consulted was Web of Science (WoS).

First, the appropriate search terms were established using the keywords’ circular economy’
and ‘innovat*, circular economy and innovation. From the main collection of Web of
Science, the citation indexes ‘Science Citation Index Expanded (SCI-EXPANDED) - 1900-
present’ and ‘Social Sciences Citation Index (SSCI) - 1956-present’ were selected. The
search yielded a total of 503 results that matched the assigned criteria.

Secondly, the available categories of Web of Science were filtered and refined with the
terms ‘MANAGEMENT’ and ‘BUSINESS’. In this way, only those documents contained in
specialised magazines in these two areas of knowledge would appear. The results were
then screened according to the year of publication, choosing a time period covering the last
five years, namely articles published from 2016 to April 2020. The sample was reduced
from 503 results to 43.

Thirdly, the type of document was selected to be an article, and the search was screened
by language, selecting only those that were written in English in order to ensure the quality
of the publications.

Lastly, a total selection of 38 articles was obtained, which were carefully read and reviewed
in their entirety to verify that they were within the framework of the study.

Once the 38 articles were found to fit within the framework under study, they were
categorised and grouped by its main theme, one for each sub-chapter of the following
section (CE paradigm, the road to CE, the importance of collaboration, eco-innovations, CE
in SMEs, the importance of consumer awareness change and CE in the textile industry).
However, as they are related, some articles, although not as their main research topic, also
contribute to other topics.

Finally, one of the limitations of this research is that it has only followed a single
methodology, the systematic review of the literature, so it would have to be combined with
other methods in order to increase knowledge on the subject.

Similarly, only one database has been consulted — the Web of Science — so it would be
appropriate to extend the range of the sample using other databases.
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Figure 1 | search, screening and selection of the sample
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2 Results

2.1 The paradigm of the circular economy
The circular economy (CE) is defined as:

An economic system based on business models that replace the end-of-life concept by
reducing, reusing, recycling, and recovering materials in production or distribution and
consumption processes, thus operating at the micro (products, companies, and
consumers), meso (ecological industrial parks), and macro (city, region, national, and
global) levels, with the aim of achieving sustainable development that involves creating an
environment of quality, economic prosperity, and social equality for the benefit of current or
future generations (Dey et al., 2020).

Although CE was already defined in 1990 by Pearce and Turner, it has only been in recent
years that this concept has become increasingly important, not only for companies but also
for society. Today, we find ourselves in a linear economy based on the intensive use of
natural resources that negatively impacts the environment and produces waste and which,
due to globalisation, is no longer sustainable. Some authors call the current era in which we
live the Age of the Anthropocene or the Age of Humans, characterised by massive impacts
on social and ecological landscapes worldwide created or influenced by human activities
that have caused negative consequences. Due to the current economic structure,
companies have a responsibility to address the challenges we currently face (Edgeman,
2020).

With CE, the aim is to extend the end of the product’s useful life so that a company’s waste
or outputs become inputs for other production cycles through the processes shown in
Figure 2. This process leads to the reduction of waste and the conservation of most of the
value of products, raw materials, or resources within the production circuit for a longer
period of time (Vuta et al., 2018), which in turn represents a new source of income.
Reconceptualising waste as a resource means adopting new innovative strategies for
existing supply chains (Perey et al., 2018). This leads us to adopt and search for a business
excellence approach that incorporates principles of sustainability, adaptability, soundness,
and innovation. Companies must identify which challenges and issues they will cover and
then pool resources and align the organisation to address them (Edgeman, 2020).

The Ellen MacArthur Foundation, a charitable association whose objective is to promote the
transition to CE (Volker et al., 2020), establishes five business models that characterise
companies in this economy and require innovation for their implementation: circular
suppliers, resource recovery, product life extension, shared platforms, and products as
services (Zucchella & Previtali, 2019).
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Figure 2 | The circular economy
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The transition from a linear economy to a CE is envisaged by the European Commission
(Vuta et al., 2018) through various communications, documents, policies, and directives,
such as the Paris Agreement and the Agenda 2030 (Volker et al., 2020).

Specifically, the research carried out by Siminica et al. (2020) studied the National Green
Procurement Plans adopted in Europe during the 2007-2018 period, confirming the positive
impact of their establishment on economic growth and on some relevant indicators of the
CE, justifying it with a growth in the ecological GDP (relationship between economic
development and the conservation of natural resources and the environment) in those
countries that have implemented them.

In short, the current political context of the European Union has as its main priority
intelligent, inclusive, and sustainable economic growth, as established by the European
Strategy 2020. Thus, policies for sustainability and environmental protection, crucial for
implementing a CE in Europe (Cainelli et al., 2020), have to be compatible with the overall
objective of economic growth (Volker et al., 2020).

2.2 Theroad to the circular economy

CE has multiple benefits both for the companies that implement it and for the economic
development of the country. In particular, the study by Vuta et al. (2018) proves that
measures associated with circular principles have a direct and positive impact on resource
productivity and, therefore, on economic growth. In fact, Sana (2014) estimates that Europe
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could save 630 billion euros per year thanks to more efficient use of resources. It should be
borne in mind that increasing resource productivity also means creating more jobs. The
European view has confirmed that increasing resource productivity by 30% by 2030 can
lead to a growth in green GDP of almost 1%. In the European Union, the importance of
research and innovation in the transition process from a linear economy to a CE has been
strengthened while applying the principles of sustainable development.

At a micro level, the implementation of circular business models would lead to savings in
manufacturing costs, the differentiation potential, improved customer relations, increased
marginal profits, reduced environmental impact, and increased brand protection through CE
derived patents (Linder & Williander, 2017). The results of the case study conducted by
Hopkinson et al. (2018), in which a company implemented a circular business model,
confirm the benefits of CE.

The CE also has a series of conductors that facilitate its application. Frishammar and
Parida (2019) propose a guide through four phases for transforming from a linear to a
circular business model for dominant companies, which is a challenge as they have to
change the way they create, deliver, and capture product value for customers. These
companies must make a change towards sustainability, as even at a moderate level, they
can have a significant environmental effect due to their high market share.

Among the drivers propelling organisations to contribute to business sustainability is the
threat of new competitors, new policies and legislation, the intrinsic motivation of the
company, social pressure, price instability, or a combination of all of these factors
(Frishammar & Parida, 2019). Cainelli et al. (2020), on the other hand, establish that
environmental regulations and market demand for green products drive the adoption of
resource-efficient and CE-related technologies.

The case study of Zucchella and Previtali (2019) presents a model of implementation of CE
that takes place in the agricultural sector and contains key blocks of successful application
of CE such as innovations in products, processes, and business models; the range of
actors committed to the circular principles; and the key role of the orchestrator to pursue
and share a joint vision and cause it to materialise into an ecosystem business model.

However, the phases of transition to CE are incompatible with some characteristics of the
linear economy, leading to several external barriers and challenges in implementing
circularity (Hopkinson et al., 2018).

Linder and Williander (2017) conducted a case study of a small company that developed a
circular business model and identified ten types of challenges and/or constraints (see Table
1).
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Table 1 | Challenges and limitations of CE identified by Linder and Williander (2017).

CHALLENGE AND/OR
LIMITATION

WHY IS IT A CHALLENGE AND/OR LIMITATION?

Clients

Technology experts

Return of the flow

Product classification

Decline of some of the company’s
products

Vulnerability to fashion

Fixed capital risk

Increased operational risk

Not everyone is environmentally aware.

The best way to restore the product to its original
condition or a better one.

Not all products return to the supply chain.
Not all can be reused.

Possible decrease in sales if the new product with a
long lifecycle period reduces the sales of the
previous ones.

Inability to respond to changes in product design.

If the product is rented instead of sold, a financial risk
is transferred from the customer to the producer.

Consequences of increased responsibility.

Lack of and

legislation.

regulation, policies, supporting

Policies and legislation

Your business models must be compatible with the

Partners .
main company.

Source: own elaboration based on Linder and Williander (2017)

These authors also established that while linear models can be considered successful or
unsuccessful according to the number of products sold on a given occasion, circular models
are not validated until some circular products have been successfully sold. In other words,
validating a circular model always has a higher business risk than validating the
corresponding linear model.

Hopkinson et al. (2018) named other barriers such as high transportation and component
costs, bans on certain imports, and foreign regulatory restrictions and tariffs. Frishammar
and Parida (2019) established that the main difficulty that firms may encounter is
uncertainty, as less information is available on circular business models and their
trajectories. Moreover, most of the elements that influence the firm are either totally or
partially out of its control. The organisation can plan a strategy and take appropriate action
but not control them directly. Cainelli et al. (2020) also confirmed that R&D actions have a
weak or even negative effect in many cases because they are very generic and have a low
commitment to improving the adoption of environmental innovations. In their study, Perey et
al., (2018) highlighted that customers consider reused products to be of lower quality than
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new products. They also determined that the main impediment faced by organisations to re-
establish waste is institutional.

The World Economic Forum also identified that the geographical dispersion of firms and
suppliers, the complexity and increase in materials, and the blockage in the linear economic
model make the adoption of CE difficult (Spring & Araujo, 2017).

The article published by Vuta et al. (2018) could not confirm a positive relationship between
resource productivity and the growth rate of real ecological GDP because we are still at an
early stage of implementing the measures and continue to use raw materials whose
exploitation hurts the environment. The results also confirm the negative impact that
environmental taxes have on economic growth.

On the other hand, a recurrent challenge in the generation and management of resources is
knowing how much waste is generated and, consequently, the main waste flows that need
to be regulated. This question is further exacerbated by how to measure waste, as this will
depend on whether it is counted by weight, by critical raw materials, or by hazardous
materials (Volker et al., 2020).

In his study, Sharma et al., (2019) classified the different challenges in the food industry.

On the other hand, all the above-mentioned improvement actions may involve unintended
negative environmental consequences, such as increased consumption due to energy
efficiency and material improvements that reduce costs or a new product launched on the
market. This can lead to the so-called ‘consumption rebound effect’, which could be
mitigated by increasing consumption costs (Laurenti et al., 2016).

Zwiers et al. (2020) investigated circular literacy, the knowledge-based ability to implement
CE models to foster sustainable development. This study proposes that a specific type of
knowledge is needed to fully utilise the transformative potential of CE as a sustainable way
of producing and consuming and as a solution to the various difficulties of global political
relations and issues of an uncertain future. In this sense, the results of the study by Horvath
et al. (2019) point out that the phenomenon of CE is the result of fighting for market
competitiveness, rather than making efforts for its sustainable development, in particular,
they argue that CE seems to be an economic rather than an environmental concern.

In conclusion, previous literature shows that although CE has many challenges and barriers
to its implementation, it also has benefits and drivers that can be overcome and, in fact,
overtake its limitations.

2.3 The importance of collaboration and alignment of interests

CE implementation involves complexity and interdependence between the actors that no
company can achieve alone, so joint action by an entire ecosystem is necessary (Parida et
al., 2019). The study by Hvass and Pedersen (2019) on the textile industry supports this
argument. Gregory et al. (2020) also concluded that the transition to CE depends on the
recognition by stakeholders that no single actor can address the core issue alone.
Cooperation is necessary to create value in the context of the business ecosystem. In CE,
information exchange between organisations in various business ecosystems is crucial
(Rajala et al., 2018).
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This requires an actor capable of assuming an integrative role (Rajala et al., 2018), called
an orchestrator. These leaders must be large companies (Parida et al., 2019), share a
common vision, build relationships based on trust, commit resources, and possess
transformational leadership in key decision making (Zucchella & Previtali, 2019). Zhu et al.
(2017) also state that larger companies are more likely to implement CE because they gain
more economic and social benefits through their sustainable practices, are typically
targeted by environmental regulations, tend to have more resources, and may risk investing
in such practices.

In the study carried out by Parida et al. (2019), two stages are established through which
the orchestration of the environment can be achieved with the help of three mechanisms.
They conclude that the problems of the circular business model transcend the value chain
relationships, so it is necessary to align the interests and incentives of all stakeholders
concerning the company, creating a scenario that can cause conflicts and opportunistic
behaviour.

For their part, Gregory et al. (2020) are studying the possibility of adopting industrial
symbiosis (a group of companies that promote ecological innovations) for the disposal of
industrial waste, reusing the waste of one company as an input in the production of another.
This would allow more resources and capacities to be shared, with a positive effect on eco-
innovations.

The study by Zucchella and Previtali (2019) establishes a step-by-step procedure for
implementing a circular business model supported by the orchestrator. It introduces the
need for circular business models to be designed, maintaining the dimensions of scalability
(the possibility of growth of the model) and replicability (the possibility of transferring the
original model to other contexts). This study shows that carrying out a circular resource
model is beneficial for sustainability and the company’s economic profits.

Additionally, Jakhar et al. (2019) examine why different companies under similar
stakeholder pressures have adopted different circular practices. The reason is that the
performance of such pressures depends on the innovative capabilities of the firm. There are
two types: exploratory ones, where firms are synchronised to adopt rapid change and find it
easier to adopt these practices to achieve a sustainable competitive advantage, and
exploitative ones, which are opposed to circular needs. The results show that stakeholders
negatively influence innovative exploitative capacities because there are no incentives to
follow CE. For their part, Scarpellini et al. (2020) and Zhu et al. (2017) establish that
pressure from business stakeholders positively affects companies’ environmental
proactivity beyond regulatory requirements.

Finally, it is important to pay attention to the Maker Movement. This movement raises
awareness of the importance of collaboration and participation in achieving CE, combining
traditional processing with digital manufacturing technologies and tools, such as 3D
printing. The makers (those who participate in this movement) share their ideas and
solutions in collaborative workspaces, always under the premise of circular principles,
especially repair and recycling. Furthermore, they return production to the cities where
consumption occurs, which generates social, economic, and environmental benefits
(Unterfrauner et al., 2019).
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However, there are also certain challenges in this movement that have to be considered,
such as, for example, that most of the filaments for 3D printers are not recycled, or that the
material supply chain of manufacturers is not transparent, so they do not know exactly how
and under what conditions raw materials are produced and transported to local production
spaces (Unterfrauner et al., 2019).

In short, it can be obvious that collaboration is essential when it comes to implementing CE
at a firm level. The alignment of interests, especially through an orchestrator, reinforces the
benefits of circularity and allows any difficulties to be overcome.

2.4 Reinventing the system through ecological innovations

Eco-innovations (El), defined as innovations that reduce the environmental impact of
production and consumption activities, play a very important role in the search for more
sustainable societies (Kiefer et al., 2019) because they transfer individual technologies
(Scarpellini et al., 2020). Els require more cooperation than other innovations, as they are
characterised by new technologies that require more external sources of knowledge and
information than innovation in general (Kiefer et al., 2019).

The study carried out by Demirel and Danisman (2019) identifies two main El pathways:
cleaner production and eco-design of products. They also establish that the positive impact
of innovations on companies is conditioned by their structure, characteristics, specific
innovation strategies, and the industry context.

Scarpellini et al. (2020) considered in their study four groups of El related to CE:
investments in El, eco-design, investment, and improvement of innovative and renewable
equipment or processes for energy efficiency, and investments in R&D. The results indicate
that the impact of informal, as opposed to formal, environmental management tools goes
beyond the level of circular El and indirectly affects the company’s circular activity, helping
to strengthen the circular material circuit. They also identified the growing importance of
new tools capable of supporting new El developments, such as environmental management
accounting, human environmental resources, and corporate governance.

Kiefer et al. (2019) found that organisations when making decisions regarding El, do not
take internal factors into account as much as external ones. They analyse the resources,
competencies, and dynamic capacities as determinants of the different types of El,
classifying them according to the degree of radicality, resulting in systemic Els, which
underlie institutional change and are more radical, on the one hand, and radical Els, on the
other. They also expose several drivers and barriers to the implementation of El.

Scarpellini et al. (2020) conclude that companies that have previously demonstrated El-
related skills can be put into practice in new innovative circular business models and could
more easily implement CE-related activities.

On the other hand, several organisations that implemented circular principles from the
Perey et al. case study (2018) pursued disruptive innovation, reinvented their business
models and, in doing so, changed their practices in the industry.

The following are several in-depth Els through which progress can be made in achieving
the circular objectives.
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The first is the system of products and services, an innovative business model. With the CE
paradigm, probably the most difficult sustainability challenge in the capitalist economy is
separating economic growth from consumption (Laurenti et al., 2016). To address this, two
main types of innovative models are used.

e First, the user-oriented business model, where the company owner provides a
product under rental or lease contracts but retains ownership.

e Second, the results-oriented business model, where the lead company provides
the customer with a predefined outcome (Frishammar & Parida, 2019).

These are encompassed within the so-called system of products and services by which a
change in the business model is proposed, moving from offering a manufactured product
where the profit depends on the number of units sold to offering a combination of products
and services that meet the needs of the consumer, where the profit also depends on the
service units delivered (Linder & Williander, 2017). Spring and Araujo (2017) also studied
this innovative idea in their article from the perspective of servicing (service-based growth).

In the second place, there are the dynamic capabilities in order to achieve sustainable
competitive advantage. Several authors analyse this concept, implying a sustainable
competitive advantage (Scarpellini et al., 2020). These include capacities for detecting
needs, taking advantage of opportunities, and reconfiguring the system based on the idea
of micro-foundations made up of different skills, processes, and business activities. They
are also envisaged in remanufacturing, which is a form of sustainable manufacturing by
reusing the remaining value in old products instead of disposing of them in landfills. In this
case, they are called dynamic remanufacturing capabilities (DRC). They are described as
the ability to optimise and apply variations to production lines by altering the manufacturing
process times of individual components. This requires, on the one hand, systems of
flexibility that allow modifications to the structure according to the volume of products
recovered and the requests of the end customers; and, on the other hand, control systems
that make it possible to supervise operations cost-effectively and reduce the associated
risks (Bag et al., 2019).

The study by Khan et al. (2020) confirms that companies using several micro-foundations
could successfully identify and respond to circular opportunities. This study shows that
dynamic capabilities make it easier for the company to integrate, create, and reconfigure
resources for sustainability in this dynamic business environment.

The article by Scarpellini et al. (2020) identified a positive relationship between the circular
scope of companies and their environmental capabilities, consolidating the concept that the
use of environmental management accounting tools can be related to the management of
CE in companies.

To help companies build a sustainable competitive advantage, Prieto-Sandoval et al. (2019)
also looked at dynamic capabilities, which will depend on whether the objective is to make
sense of and shape opportunities and threats, achieve size opportunities, or maintain
competitiveness.

On the other hand, Kalverkamp (2018) analysed remanufacturing concerning the circular
flow of products through used components or reverse logistics in the automotive industry.
Several obstacles were found, the solution for which is proposed to be e-procurement.
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A third El is the 3D printing, which encourages recycling through its process. Despeisse et
al. (2017) and Garmulewicz et al. (2018) study the role of 3D printing in the implementation
of CE. Thus, 3D printing is considered an emerging disruptive technology capable of
enabling and facilitating the transition to CE by adding new capabilities and changing the
underlying economy of several manufacturing sectors (Garmulewicz et al., 2018). It
facilitates recycling through a product design that allows for longer product life and
establishes a local supply chain, taking advantage of economies of scope rather than
economies of scale, resulting in significant cost reductions (Despeisse et al., 2017).

However, there are several difficulties that could be overcome in the short or medium term.
These include economic, technological, social, organisational, and legislative barriers. The
most important of these are the current low quality or defects in 3D printed products, for
which greater technological innovation is required; and the low economic attractiveness of
storing plastics due to regulation, for which the value generated by the new product made
from recycled plastics would have to be increased (Garmulewicz et al., 2018).

In the fourth place, connectivity between objects is studied through the product’s biography
and mechanisms. The implementation of CE requires technological changes and
institutional innovation to enable products to be accessible and shared or sold. This
introduces product biography to study the relationships of products with services and other
objects and in the different processes throughout their lifespan. This approach suggests
seeing them as a set of trajectories with changing qualifications rather than a stable and
productive conceptualisation of the object. Products are repaired, reconditioned, improved,
manipulated, dismantled, reassembled, and discarded (Spring & Araujo, 2017).

The elaboration of these biographies can be achieved using the intelligent and connected
products of the Internet of Things, since it implies connectivity between them and storage of
their information and allows the provision of a wide range of services on the product,
including, for example, its maintenance. In short, those companies and CE networks that
can guarantee the origin of materials and components in reverse cycles of reuse,
reworking, and recycling will obtain a competitive advantage over those who cannot
understand the biographies of their products (Spring & Araujo, 2017).

Programmed intelligence, which turns products into active nodes of new value creation
systems, helps maintain the balance between the company and the environment. It
provides objects with information about themselves. Innovative companies have to develop
new practices that allow them to share information and use data related to circular materials
and products. To this end, it is necessary to extend the life cycle of goods and reconsider
their ownership to expand their consumption. Key to the achievement of these objectives is
information on the goods, which results in intelligent goods. Industries must be connected
for the reciprocal transmission of knowledge, using an increased trust, improved
collaborative methods, and reduced opportunism among stakeholders. They conclude that,
in general, sharing information is more important than simply having it (Rajala et al., 2018).

Finally, a fifth innovation tries to implement the CE in software, that is, far beyond the
hardware components. In the electronics industry, circular practices must be established
not only for hardware components but also for software products. The owner of a device
does not have the same rights and freedoms about a tangible good because, for the use of
software, a licence for use is acquired only for the period of its ownership. This is a

Volume 11 | Issue 1| 2022 CENTRAL EUROPEAN BUSINESS REVIEW 77
https://doi.org/10.18267/j.cebr.275




limitation for the reuse or repair of the device and its software. The developers of these
programs must configure digital rights management in such a way that it does not affect
certain consumer behaviour after the purchase of the product and that it does not restrict
the use of an old version of the device, thus extending the life of the software (Onete et al.,
2018).

In this sense, Onete et al. (2018) studied a group of young people to find out about their
trends and behaviour with the use of electronic equipment and the software installed on
them. It was determined that when they sell their mobiles or computers, they eliminate the
software installed on them, making it impossible to reuse them.

All in all, IE will be the means through which the implementation of CE will be possible in
the industries. Specifically, the system of products and services, dynamic capabilities, 3D
printing, the biography of the product and the software recycling seem to be the main El for
which the CE will be supported.

2.5 The circular economy in SMEs and other enterprises

SMEs account for around 90% of the world’s business, employ 50-60% of the world’s
population and are responsible for over 70% of industrial pollution. These facts show the
importance of achieving sustainability in SMEs in order to make the entire ecosystem
sustainable, but adhering to social and economic objectives makes it difficult for them to
maintain their competitiveness, as many social and environmental projects are cost-
intensive (Dey et al., 2020), in addition to receiving limited government support (Prieto-
Sandoval et al., 2019). In their study, Dey et al. (2020) establish many barriers, benefits,
and opportunities for SMEs in adopting CE.

Dey et al. (2020) also indicated that industry could achieve CE through five phases (take,
make, distribute, use, and recover), namely by converting linear business processes (take,
make, and distribute) into circulars (p.2). The article published by Prieto-Sandoval et al.
(2019) identifies a series of strategies, internal factors, resources, capacities, and
competencies in each of the five phases which can favour the circular paradigm in SMEs,
intending to help them to choose which combination of the factors mentioned should be
applied in order to advance their environmental management.

Demirel and Danisman (2019) also analysed SMEs in a circular context. They stressed the
importance of eco-design as the only El that positively impacts the growth of this type of
company, as it saves energy and material costs due to more eco-efficient design. However,
they stated that this would require exploring alternative funding sources, such as
government subsidies, as limited external funding fails to drive business growth.

In the biotechnology sector, where intellectual capital and knowledge management are of
great importance, Nedelea et al. (2018) determine that SMEs must base their competitive
advantages on innovation and on the management of the intelligence of the available
knowledge, for which human capital is key, and they must be motivated and trained through
the organisational culture. Horvath et al. (2019) state that the exchange of knowledge in the
biotechnology industry is essential, pointing out innovation and collaboration, the use of
information technologies, and a change in consumer perception as key aspects of the
transition towards circular models. Companies with intensive use of advanced information
technologies will have a definite market advantage in the future.

78 CENTRAL EUROPEAN BUSINESS REVIEW Volume 11| Issue 12022
https://doi.org/10.18267/j.cebr.275




On the other hand, the article by Zhu et al. (2017) studies certain companies in China and
Japan, concluding that depending on the size and type of company and the development of
regulations by the country’s government, there are differences in the awareness of
environmental regulations and policies and the implementation of green supply chain
management practices, as well as different effects of regulations on the implementation of
green supply chain management. In China, the implementation of CE is based on three
pillars: ecological modernisation, industrial ecology, and environmentally friendly production
(Vuta et al., 2018).

In conclusion, SMEs also have to be taken into account when implementing CE due to the
level of employment they provide, the number they are and the amount of pollution they
produce.

2.6 The need for a change in consumer awareness

As we have seen, consumers play a significant role in the implementation of CE. They are
increasingly paying attention to where goods come from and how companies operate
(Rajala et al., 2018). For this reason, companies are forced to move towards the concept of
CE and sustainability in their business models (Sharma et al., 2019). The Horvath et al.
study (2019) results indicate that customer orientation forces companies to be aware of
different consumer behaviour patterns.

In this sense, ecological awareness is key to decision-making on sustainable consumption
behaviour in customers. Unterfrauner et al. (2019) point out that consumers are willing to
pay a premium for sustainable products, but they lack sufficient and reliable data. They add
that information related to sustainability should be displayed systematically and
transparently to promote the purchase of greener products. Thus, Hopkinson et al. (2018)
establish that marketing is capable of significantly influencing consumer behaviour.
Consumers have been educated under the premise that what is new is best. In their article,
Laurenti et al. (2016) highlight the importance that advertising and media have had about
programmed obsolescence and perceived obsolescence, convincing people to throw away
goods that are still perfectly useful. However, branding and marketing can re-educate
consumers about the value of products manufactured in a CE process (Hopkinson et al.,
2018).

With the maker movement and 3D printing, a new concept is introduced, ‘prosumerism’,
which crosses the line between producers and consumers by emphasising the importance
of culture, education, and awareness of circularity (Despeisse et al., 2017; Unterfrauner et
al., 2019).

To sum up, consumers have a crucial role to play in the implementation of CE. For this
reason, change must start with them to force companies to adopt more sustainable
solutions in their products and services.

2.7 The textile industry: From fast fashion to slow fashion

The textile industry deserves special attention as it is one of the most polluting industries in
the world (Vehmas et al., 2018). The increase in the volume of garments that end up in
landfills or incinerated is one of the major challenges of CE within fashion, derived from the
main problem of this industry: the fast fashion phenomenon or disposable fashion, where
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the fast production and consumption of clothes has created a perception among consumers
that clothes are disposable (Hvass & Pedersen, 2019). Using textile waste as a resource
can be achieved with CE by recycling the waste (Sandvik & Stubbs, 2019). Vehmas et al.
(2018) showed in their study that consumers are willing to recycle their garments to
produce new ones. Thus, Hvass and Pedersen (2019) concluded that CE in fashion could
only become a reality when well-functioning garment collection systems and efficient sorting
procedures are in place.

The article published by Todeschini et al. (2017) identifies many drivers, challenges and
opportunities as an alternative to the fast fashion paradigm. Among the drivers, they
identified CE, veganism, the adoption of Corporate Social Responsibility (CSR) through fair
trade and free production, shared economy and collaborative consumption, technological
innovation, and a change in consumer awareness.

However, several challenges hinder the development of sustainability for the industry.
Firstly, there are technical challenges in the product design phase strategy. Secondly, there
is a difficulty in changing the education of consumers, who need to be convinced of the
benefits of circularity. Thirdly, there is a need for a change in customer perceptions of the
company’s activities and intentions towards sustainability. And fourthly, the difficulty of
aligning values along the supply chain is also a challenge (Todeschini et al., 2017).

Sandvik and Stubbs (2019) also analysed a set of facilitators and drivers of the circular
supply chain and inhibitors that make it difficult to implement these principles. They stress
that introducing CE requires the adoption of systemic changes and technological
development, which, by allowing digitalisation in industry, would create transparency about
the materials used in products and develop aspects of traceability and automation
concerning classification processes.

On the other hand, the study carried out by Hvass and Pedersen (2019) supports the
argument that a single company cannot implement and operate a circular business model
by itself, having to modify all the elements and reconstruct the existing value chain so that
the value of the product extends beyond its consumption.

Customers are essential in the shift towards CE. In the textile industry, consumers must
return their products so that companies can reuse and recycle them (Hvass & Pedersen,
2019). The return of clothes must be promoted, and consumer behaviour changed to
ensure the flow of materials (Sandvik & Stubbs, 2019).

The role of communications in the textile industry was also analysed, indicating that
marketing is key to persuading society of the relevance of sustainable consumption. In
addition, the production process must be transparent, as it increases consumer confidence
(Vehmas et al., 2018).

In short, the implementation of CE in the textile industry, one of the most polluting industries
globally, is essential for further progress. This requires, above all, a green conscience on
behalf of consumers.

Conclusions

In conclusion, CE is presented as the solution to the environmental problem that has been
facing humanity for several years now. Although it is still at a very early stage of
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implementation, its benefits and drivers have already been investigated, and its challenges
and barriers to implementation. Proof of this is that the European Union has already started
to adopt sustainable growth policies that promote CE.

The aim was to ascertain the available evidence on innovation concerning CE. The results
have shown that this is a key aspect for achieving the circular objectives. Thus, it has been
shown how collaboration and alignment of interests between all companies, especially
SMEs, and all sectors, especially the textile industry, can help achieve this sustainable
development. The EIl is necessary to leave behind the current linear economic model,
committing to new business models and new ways of operating in the supply chains that
allow the circle to be closed and all the waste to be taken advantage of. All the proposals
that have been studied, i.e. the system of products and services, dynamic capabilities, 3D
printing, the biography of the product and the software recycling, have already been put into
practice to a greater or lesser extent, largely because companies and consumers are
increasingly aware of the importance of being part of the fight against climate change.

The aim was also to identify those aspects that remain unexplored or studied further to
make further progress in this area. In general, future research could validate the articles
analysed by extending data over time, as well as through an expansion in the scope,
gathering information on the whole industry, since, as we have seen, the implementation of
CE is needed throughout the business ecosystem. Furthermore, its application should also
be verified in other continents whose countries are underdeveloped since most studies
have been undertaken in Europe.

In particular, aspects that require further exploration are the possibilities for innovative
design of circular products to achieve greater adaptability for the unknown future; modifying
the design of the business model to reduce the risk in product and service system offerings
based on retained ownership; exploring options for designers to consider circular principles
when using 3D printing; adopting a more dynamic analysis of the relationship between
circular green innovations and business performance, when such innovations have been
adopted, and sufficient data is available, and studying all phases of a product’s life cycle to
develop and implement an integrated and economically viable business model that aims to
transition from the circular system.

In addition, studies on the impact that the dynamics of trade with recycling and secondary
raw materials may have on some macroeconomic variables or the impact of CE on social,
political, economic, and technical aspects would also be interesting to clarify the path
towards CE.

Finally, the 2035 strategy is a major strategic plan of action with important academic,
management and public implications for all actors involved in innovation systems that aim
to reduce the amount of municipal waste deposited in landfills to 10% or less of municipal
waste generated in a given year by 2035 (Zero Waste Europe, 2020). In this sense, future
research work may try to analyse the impact of this strategy in different industrial sectors, at
a firm level and at a country-level, and the environmental and economic consequences of
their implementation. It would also be interesting to study the impact of the required
changes in production processes and environmental policies.
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