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A systematic literature review of the transition tothe circular
economy in business organizations: Obstacles, catats and
ambivalences

Abstract: There is a need for a transition from unsustaindiblear business models to a
more sustainable circular approach, called theularceconomy. To promote this need, a
deeper understanding of which issues hinder org#ioizs’ transition to the circular economy
and which ones catalyse it is needed. A systentigti@ture review was performed on the
business implementation of the circular economy @8fdarticles covering the topic were
found. The review identifies different types of algbst, obstacles and ambivalent factors
influencing circular economy implementation in mess. This study contributes to research
on circular economy implementation at businessropgdions by providing understanding on
the role of these factors in supporting or hindgrihe change. This study also opens
discussion on ambivalent factors that in certaintexts can act as a catalyst to and in others
as a hindrance to circular economy. This understgnfiirther enables identification of the
origins of these different types of factors, esaigiconcerning their intraorganizational or
interorganizational role. The study further ideesfgaps to be studied in future research.

Keywords: circular economy, business transition, catalysbstacles, systematic literature
review

1 INTRODUCTION

There is a growing recognition that the currenedn model of our economy is highly
unsustainable, and we need to move forward withstagable way of conducting business
and generating wealth. A more sustainable mod#dedcc#he circular economy (CE), where
resources are circulating in the economy and sp¢iEllen MacArthur Foundation 2017,
Ghisellini et al., 2016) is seen as a viable optmneplace the linear model. According to the
European Union, CE is a model ‘where the value roidpcts, materials and resources is
maintained in the economy for as long as possdid, the generation of waste minimised’
(European Commission, 2018, 1).

The importance of the transition towards CE haslvealized on the governmental level. For
example, in 2015, the EU proposed a Circular Ecgnéuwtion Plan (EU, 2015) in which 54
actions were considered as being met or implemant@d19 (EU, 2019). In 2016, Finland
constructed its own road map for becoming a glédeder in the CE (Sitra, 2016). The CE
was also noted as one of the key projects of tleeigus government in Finland (Prime
Minister’s Office, 2015).

The CE is a novel approach, still in its developtmgimase (Ghisellini et al., 2016), and it
requires rebuilding and restructuring our processeksystems, so that there is effectiveness,
resource intellect and a supporting infrastruciarelace. It also needs societal acceptance,
involvement of all actors, and operational as waslltechnological modifications to flourish.
Prior research has found that there is still thigcakand practical ambiguity on the concept
and principle of CE (Geissdoerfer et al. 2017; Kglova et al. 2018) and, however, despite



this ambiguity, it seems that the concept has plaltinks with the idea of the concept of
sustainability (Geissdoerfer et al. 2017).

Reike et al. (2018) propose that, on the basibaif titerature review, the concept of the CE
has evolved through three stages. In the firstes(a§70-1990s), called CE 1.0, the concept
concerned with dealing with waste. The main idethist time was that one should not just
dump waste but find ways to manage and recyclehi. second stage (1990s-2010), CE 2.0,
is labelled by Reike et al. (2018) as ‘connectimpuit and output in strategies for
ecoefficiency’. The literature uses concepts swghif@a cycle thinking, industrial ecology and
design for environment. The emphasis is on comggmiefiting from solving environmental
problems. The third stage (2010-), CE 3.0, focase'snaximizing value retention in the age
of resource depletion’. Reike et al. (2018) hightighat the difference in the third phase in
comparison to other stages is that a closed-loggsroach is not applied only in
geographically close areas but in whole supply r@hain addition, stakeholders (such as
suppliers, consumers, NGOs and governments) arelyvidvolved in the CE process. The
third new aspect in CE 3.0 is the focus on busimesdels and instead of just focusing on
technical aspects, covers also the cultural aspects organization. Reike et al.’s (2018)
work addresses important aspects on the developofetite concept of CE and related
discussion.

Furthermore, multiple CE-related literature revidvese been conducted. The previous
literature reviews can be divided into three boeatkegories. First category consists of the
reviews of concept of CE (e.g. Kirchherr et al. 20Halmykova et al. 2018, Schdggl et al.
2020). Second category are the cross-cutting reviethiat review the whole academic
literature on CE. For example, Merli et al. (20%8)died the focuses scholars have taken in
CE research and identified three main focus arsasial and economic dynamics at the
macro and administrative level, firm circular prsse implementation and related
consumption and product design at the micro levad andustrial symbiosis at
the meso level. However, the reviews in these caiteg lack detailed understanding of
the influencesto change atthe micro level, whetbe concrete CE changes
are implement. Third category are the more focusetkws. This is the category, where also
the current review contributes to. The more focusagews have targeted multiple different
contexts. For example, Sassanelli et al. (201&)ged on reviewing CE assessment methods
and developed a framework for assessing and megsQit at the micro level. Camacho-
Otero et al. (2018) reviewed consumption related r€&earch and identified a focus on
factors driving and hindering consumption of CEdzhsproducts. Furthermore, Masi et
al. (2017) did a systematic review of supply chaonfigurations in the CE at the meso level
and identified how differences in CE definitionsadeto fragmented research streams. De
Jesus et al. (2018) reviewed the role of eco-intiona in CE at the macro, meso and micro
levels and showed that the transition to CE reguispecific, eco-innovation-based
solutions. These more focused reviews are ableawige interesting results by zooming into
a particular context. However, understanding changéhin all types of organizations is still
largely fragmented around research and journal&n@és at the organizational level are,
however, one of the important perquisites for thenge, because CE transition is not limited
to specific country, industry or supply chain cotige and these influence each other.
Although Centobelli et al. (2020) reviewed how Imesis models can be designed to fit
circular economy principles, a systematic undeditanof CE-related change catalysts and
obstacles at the micro level, meaning the orgaioizalk or firm level, is still missing.



The literature on CE implementation at the orgaional level has discussed the issues in
very different contexts. For example, technicausohs such as waste handling and other
end of-life (EOL) considerations (Nizami et al.,1ZQ Saidani et al., 2017; Pan et al., 2015)
have been covered, and only slowly started to denghe business potential and possible
business models that would support the CE approddte potential business models of the
CE model are considered (Lahti et al., 2018; Rehi., 2018a; Sousa-Zomera et al., 2018;
Stal and Corvellec, 2018) and the CE developmeindifferent regions are studied (Ranta et
al., 2018a; Ranta et al., 2018b). Some authorg@idevelop models for CE implementation
or CE business model transition (Lewandowski, 20M@ndoza et al., 2017). Although
research has been conducted on CE, it is stififaséi field of research.

As a topical issue, we still know very little abdbe CE and its potential in its current form.
We do know that being circular on more than jushiaroscopic level requires large-scale
modifications and restructuring of different opevas. There is still a need for further
research on the catalysts and obstacles which cuegpdace when transitioning to CE
business, as well as understanding how managenmehitc@ampany personnel can act to
enable the transition.

Previous literature has also studied obstaclescatalysts for the CE (Kirchherr et al., 2018;
Rizos et al., 2016). However, the approach in téngew differs from those, as the aim is to
perform a systematic literature review on the katalysts and obstacles in the transition to
the CE from a business organization viewpoint. fidveew does not focus on any particular
industry, but rather aims to gather a bird’s-ey@wof the current state. This was chosen as a
functioning CE demand that the lines and borderngddstries and nations are set aside and
the flows and cycles of materials and knowledgdchviare central to CE, are emphasised. In
this paper, the aim is to understand what issug$iadering the CE transition on a company
level and what issues can act as catalysts to emlabdlchange. Based on the sense of urgency
to transition to the CE, there lies the desirertdarstand why businesses have not been more
eager to change their performance. To addressghi®, the following research questions
were formulated: (1) What kinds of catalysts proentte transition to the CE? (2) What
kinds of obstacles hinder the transition to the TB& main findings recapitulate the current
understanding of CE research and acknowledge theséinature of the previous literature.
This study contributes to the research on CE implaation at business organizations by
providing understanding of the role these factdesy pn supporting or hindering the CE
change. This study also opens discussion on angivédctors that, in certain contexts, can
act as a catalyst to CE and, in others, as a modraThis understanding further enables
identification of the origins of these differenpgs of factors.

The rest of the paper is structured as follows. Tkegt section introduces the research
methods used in this study, explaining how theditere review was conducted. The findings
section presents the results and discusses the cas@gories in catalysts and obstacles.
Finally, the discussions section collects the tibsiggenerated by the articles and addresses
the defects in the dataset.

2 METHOD

2.1 Data collection



To gain insights into the current state of CE #tare, a systematic literature review was

conducted. According to Bettany-Saltikov (20125).“a systematic review is a summary of

the research literature that is focused on a siggestion. It is conducted in a manner that
tries to identify, select, appraise and synthealkigh quality research evidence relevant to

that question.” Several authors have describegtbeess and the various steps of systematic
literature reviews. In this paper, the authorglsgsized the processes of Engert et al. (2016),
Pittaway and Cope (2007), Fisch and Block (201&né3e et al. (2018), Macpherson and
Jones (2010), Correia et al. (2017) and Popay .e(2806). In the current research, the

systematic literature review proceeded in sevempssi@see Figure 1) and each step is
explained in detail in below.

Figure 1. The literature review process

The possibilities for literature for review werenstdered from several databases: Google
Scholar, Scopus and Web of Science. Finally, WeBaénce and Scopus were chosen, as
the two databases provided extensive coverage eoftdpic, and an interface in which a
systemic search was easy to execute. Both databesatso reputable, with representation of
high-quality journals. Data collection was first deaon April 2019 for search word
“business” and an additional search was made orb@ct2019 for the search words
“enterprise” and “company.” The time range was emot cover all relevant articles from
the databases up until the most recent full yehighwas 2018.

As the aim was to study catalysts and obstaclespanigs experienced concerning the
implementation of CE in their functions, the follmg search words “business / company /
enterprise” and “implementation /adoption” were disegether with “circular economy” to
find potential articles. The search words did nottain the positive or negative aspects of
CE, as the aim was to find impartial content on shbject. The search was made in title,
abstract, and keywords. The search was not liniteshy particular journals.

The search generated 193 articles from Web of Seiamd 248 articles from Scopus (see
Table 1 for details). The amount included a nundjetuplicate articles that were generated
during the different search word searches withithedataset as well as overlapping articles,
which included articles that appeared in both thebWf Science and Scopus datasets. After
removing these duplicate (108 articles from WebSafence, and 90 from Scopus) and
overlapping (4 articles from Web of Science, andfdim Scopus) articles, the total of
generated articles was 192.

Table 1. Search words and generated articles

Number of articles in Web of Number of articles in Scopus
Science

Search words




circular economy AND 25 25
adoption AND business

circular economy AND 6 2
adoption AND enterprise

circular economy AND 11 16
adoption AND company

circular economy AND 71 88
implementation AND business

circular economy AND 21 42
implementation AND

enterprise

circular economy AND 59 75

implementation AND company

Grand total 193 248
Duplicate articlesvithin a database 108 90
Overlapping articles between databases 4 47
Total (duplicate and 81 111

overlapping removed)

The generated set of 192 articles was skimmedhes@uithors could familiarize themselves
with the discussed themes. During this initial s, it was noticed that not all the articles
dealt with CE change on the organizational levdier&fore, criteria were developed for
which articles to include in the review and whiatee to exclude (see Table 2 for details).
The articles in which the key research themes weggent were included. It was decided that
articles that did not reflect the research aim vexauded. For example, articles in which CE
was not a central theme, when organizational orpamy centric views, or discussion on
catalysts or obstacles (from an organizational pi@w) were not presented in the article
were rejected. Articles that discussed, for examquiy governmental views on CE were not
included. Nor were articles, where the focus wdslgmn a specific topic (e.g. industrial
symbiosis) and which included the CE-related aspenty in association to another topic,
such as sustainability. This was chosen so that€Hric issues were the actual content and
articles, which discussed other environmentallgrfdly terms, and merely mentioned CE as
a term did not provide the depth content-wise foe teview. Other exclusion criteria
included articles written in a language other tHamglish, conference papers or book
chapters, or those that required paid access. #feeexclusion criteria were applied, out of
the 192 articles, 118 were left for thorough regdifinally, after rejecting 49 articles due to
their content not being relevant with the reseaich, 69 articles were found suitable for the
literature review. The coverage period was from=2@02018 (the distribution of publication
years is provided in Figure 2.).



Table 2. Exclusion criteria

The number of articles
Exclusion criteria

Total articles after data collection 192
Exclusion step 1 (no access, language barrier or stp 32
Exclusion step 2 (conference papers, book chapters) 42
Exclusion step 3 (no relevance with research aim) 49
Total articles included for the review 69

Figure 2. The distribution of the articles’ yeafgpablication

The search was not limited to any particular jolgnddowever, it seemed that a few
publications occurred more oftedournal of Cleaner Production(17 articles, 25%),
Sustainability (12, 17%), Resources, Conservation & Recyclitg, 13%), Management
Research Review3, 4%), and other publications (28), mostly rmetatto industrial,
engineering or technical issues. All the reviewetitlas and the journals are listed in the
Appendix.

2.2 Analysis

The selected 69 articles were analysed in two rsuficst, each article was individually
analysed to identify its perspectives on CE tramsiin business organizations. Second, a
thematic analysis was done to identify the obstaated catalysts presented in the articles.

In the first round, the authors reviewed each lartito identify the theoretical and
methodological approaches applied in the studyk#yeresearch context or contexts in each
study. Concerning the context of the study, atbentvas paid to geographical and industrial
levels. The analysis then proceeded to organizatiewel catalysts and obstacles in the
selected articles. Each article was carefully reaidlentify the factors that may be a catalyst
and which factors may be obstacles for CE changfgeabrganizational level. At this stage of
the analysis, an interpretative perspective wasrtaks the catalysts and obstacles were not
necessarily explicitly named as such in the adidieit the view could be interpreted from the
findings. This meant that catalysts or obstaclesevpeesented as such by other similar types
of terminology. For each selected article, inforioraton the theory, methodology, contexts
and identified catalysts and obstacles was entetedan analysis table. Each author of the
article participated in this round of coding: thestf author coded 40 articles, the second
author 20 articles and the third author 9 articldee coding in each case was reviewed by the
first author, and to validate the coding procehs, drticles were discussed and the coding
processes compared. To confirm that the codingvi@t the same principles among the
three researchers, coding was constantly discuegether and problematic cases were coded
by more than one author.



In the second round, a thematic analysis was cdaedwmn the coded catalysts and obstacles
identified in the analysed articles. In the eattyages of this round, it was noticed that a third
category also exists. It consists of a group ofdiacin organizational change to CE that can
act either as catalysts or as obstacles, depewmdirtje case. These factors have a dual role:
in certain circumstances they can obstruct theempghtation and in other circumstances they
can promote it. The category was named ‘ambivdbators’ based on its character. Then the
authors proceeded to analyse each category furtleeder to identify the subthemes for each
main category. This also happened by comparingsthelarities and differences in the
identified factors. This phase of the analysis &thlthe authors to form a list of the main
categories divided into subcategories. It was aleted that multiple articles contained
elements of multiple categories, and presentedekample, both catalysts and obstacles.
After this, a description of each subcategory basedhe analysed material was written. In
the following, the identified catalysts, obstacksl ambivalent factors for CE transition at
the organizational level are introduced.

3 THEORETICAL, METHODOLOGICAL AND CONTEXTUAL APPROA CHES

As a part of the analysis process, the theoreticdlmethodological approaches applied in the
studies were reviewed as well as the contexts iclwiine empirical studies were conducted.
This helped the authors to deepen the understamditige basis on which the studies have
been done, and at the end of the review, alsoatuate how these basic premises may have
influenced the current understanding of CE impletaigmn in business organizations.

Concerningtheoretical approachest was found that a clear majority (51 out of €i@dies)

of the studies did not apply a specific, well-defirtheory. Instead, the theoretical portions of
the studies were typically based on literatureawsgi of each study’s key concepts and their
connection to the CE. For example, Zamfir et al0l(@ reviewed key drivers for
sustainability entrepreneurship, and LewandowskD1@} reviewed business model
development related to the CE. However, some studiere connected to clear theoretical
approaches. Ranta et al. (2018b) and Stal and Imr@018) applied institutional theory,
and Singh et al. (2018) applied the theory of pdghiehaviour. Some studies applied
international sustainability tools, systems andmiaorks as a part of their theoretical
approach. For example, Scheepens et al. (2016)edppllife cycle assessment framework,
Pauliuk (2018) applied BS8001:2017 environmentahagament system framework, and
Yazan et al. (2018) applied an input—output apgroac

Concerningmethodological approacheg was found that 14 studies approached the CE at
the organizational level quantitatively, 23 studepslitatively and two studies combined
these approaches with a multimethod or mixed metdmaoach. Twenty-two studies were
based on reviewing existing literature and congepid thus had no empirical datasets. Eight
studies were categorized as ‘other studies’. Thesgewalculations or simulations that cannot
be categorized as qualitative or quantitative ssicis such. The figures are presented in
Table 3.

Table 3. Methodological approaches in the articles

Methodological approach Amount of studies




Qualitative methods 23 studies

Conceptual modelling and review based studies 22 studies
Quantitative methods 14 studies
Multimethod — mixed method approach 2 studies
Others 8 studies
Total 69

The quantitative studies typically aimed to meagheelevel and applied practices of the CE
in certain country contexts (e.g. Fonseca et al182 Botezat et al., 2018; Zhu et al., 2011).
The qualitative studies typically consisted of casadies, in many of which a theoretical
model was formed for empirical testing (e.g. Urliin2017; Bressanelli et al., 2018; Gaustad
et al., 2018). The conceptual modelling and reviimsed studies offered conceptual tools for
CE implementation for certain contexts (e.g. Ridaetral., 2018) or reviewed CE approaches
and understanding in certain broad contexts, sgchcholars’ understanding (Merli et al.,
2018), or a country context, such as China (e.gué@land Nailing, 2007).

The dominatingountry or industry contexisas also reviewed. In the majority of studies (42
out of 69), the country was the dominating contexid industry-specific studies were
conducted to a lesser extent. The analysed stutisesissed the CE in multiple different
country contexts. The largest amount of studiglated to the CE in Chinese companies.
Among the 69 analysed studies, there were 10 studiated to China (Yap, 2005; Zhu et al.,
2011; Zhu et al., 2010; Fang et al., 2017; Bailet2015; Bai et al., 2015; Yong, 2007;
Zhijun, 2007; Young, 2012; Liu, 2017). The secomghbst amount (4 studies) concerned the
United Kingdom (Cooper and Hammond, 2018; de Alaned Ceglia, 2018; Liu et al., 2017,
Fogarassy, 2017). However, not all of the studmsuded on a specific country context.
Instead, they took, for example, a global perspeatiith no limitations. There were also five
studies that focused specifically on a Europeai&d#level context (Kirchherr et al., 2018;
Rizos et al., 2016; Franco et al., 2017; Saidanmi.e017; Zamfir et al., 2017). Some of the
studies were not attached to certain country castbyt instead analysed the context of a
certain industry. For example, Witjes and Lozan01@) took the perspective of public
procurements, Lieder et al. (2017) focused on wagshachines, and Molina-Moreno et al.
(2018) examined energy systems.

4 CATALYSTS, OBSTACLES AND ABMIVALENT FACTORS

During the analysis, the three main categories thflience the organizational-level
transition to the CE, were identified. These mad@egories are catalytic, ambivalent and
obstructive factors. The catalytic category inckidleree subcategoriesxpected economic
and other benefits, the threat to business-as-usaradl managerial support and existing
management systenie ambivalent factors category includes five sidgories|egislative
and regulative aspects, design and technical aspeitte importance of collaboration,



customers and demanand companies’ existing knowledge and learnikgally, the found
obstructive factors category includes three sulgoaies, uncertainty of expectations and
outcomes, linear economic model embedded, shortage of resource§he subcategories
presented catalysts, obstacles and ambivalentréa@e emerging from three different
sources: intraorganizational circumstances andaoggpes, interfirm relationships, and an
organization’s external environment. The main catieg and subcategories are described in
Table 4, including an extract from the analysedclag to exemplify the content of each
category.

Table 4. The summary of the main and subcategtogsther with demonstrative quotes
from the articles

Categories Subcategories Quotes from articles

"Small and medium-sized enterprises
(SMEs) are increasingly aware of the
Expected economic and oth(?re ficTySof clpging loops and improving
benefits Fesource efficiency, s_uch as saving
material costs, creating competitive
advantages, and accessing new markets."
(Rizos et al., 2016, 1)
"At the micro level, many organizations
have begun to notice that the linear
economic  system increases their
The threat for business-as-usual exposure to risks, most notably through
volatility in resource prices and
vulnerability to supply restrictions.”
(Franco, 2017, 833)
"Top management and company
creativity, together with the capacity for
Managerial support and existingnd commitment to change, are

Catalysts factors

management systems important for companies to initiate a new
generation of business models." (Lahti et
al., 2018, 12)

"Targeted governmental interventions
regarding the identified market barriers,
e.g. the easing-out of subsidies that favor
linear products, while, simultaneously,
Legislative and regulative aspects adopting policies that favor circular
Ambivalent products such as reduced value added tax
factors (VAT) for reparation, may provide a
much-needed push for the CE."
(Kirchherr et al., 2018, 271)
"...there has been a lack of consideration
toward circular design and innovative
strategies to slow material and resource
loops.” (Merli et al., 2018, 719)
"More intense collaboration practices
The importance of collaboration  between companies and stronger support
from supply chain agents and consumers

Design and technical aspects




are also required." (Fonseca et al., 2018,
23)

"One major cultural-cognitive barrier to
reuse also seems to be customer
preference for new products." (Ranta et
al., 2018b, 78)

"...while there is a good level of
ayvareness, there is a clear need to
articulate the benefits of the circular
economy in a transparent and measurable
manner." (Adams, 2017, 3)

"...companies are not fully convinced
that CE can bring them tangible benefits
Uncertainty of expectations anoh cost reduction or financial profits and

Customers and Demand

Companies’ existing knowledge a
learning

outcomes in the sustainability of the company over
the long term..." (Ormazabal et al.,

Obstructive 2018, 163)
factors "Implementing the CE at the firm level is

a challenging task given the linear
mindset prevalent in most industries."
(Franco, 2017, 837)

"...the change from a linear business
model to a circular business model may
sometimes also require substantial
investments..." Lahti et al., 2018, 12)

Linear economic model embedded

Shortage of resources

4.1 Catalyst factors

The first main category consists of subcategoried tvere presented as supporting the
organizational-level transition to the CE. Thesetdes may be positively or negatively
experienced by organizational actors, and thusepiush or trigger them towards change.
Thus catalysing may occur through positive triggaraegative threats, such as experiencing
a threat for future possibilities or a possibility increase sales. However, from the CE
transition viewpoint, they perform favourably, udincing and encouraging transition
towards circular business operations.

4.1.1 Expected economic and other benefits

In the catalyst category, the most dominating stdgmay, with 56% of the results, was the
expected economic and other benefits. This suboatatpals with both internal and external
factors. Based on the analysed literature, tramsito the CE was favoured due to its
attractiveness for business potential and podsibiti decrease costs. The CE is said to
increase profitability and competitiveness, as vasllyield environmental benefits. The CE
can offer new business models, new ways to utigseurces, enhance brand reputation and
offer access to new markets and work opportuni8esilarly, the CE can create employment
opportunities and a new way of approaching ownprshi



Based on the analysed literature, financially ativa CE aspects include cost savings from
both raw material and waste costs. If companiegble to utilize their own waste streams as
raw materials for products, that creates savings fwaste management as well as a potential
additional revenue stream. For example, de Abrall @aglia (2018) discussed possible
financial benefits in the form of cost reductio@ast reductions were also used as a “selling
argument” for companies participating in the CE.tiA¢ time of the programme, the costs of
dumping waste in a landfill were rising, so the pamies sought solutions to decrease these
costs. In addition, Ranta et al. (2018b) mentionv hesource value through efficiency
favours CE transition and in some aspects it saaly current practice in many organizations.
Cooper and Hammond (2018) and Heyes et al. (2048 & wider perspective on the
possible economic benefits of a transition to tiet@nsition. Cooper and Hammond (2018)
stressed the positive economic outcomes of the tGEeanational and organizational levels.
They stated that the CE may increase employmefgctefely capture value, and mitigate
exposure to supply chain and market risks as vgetlevelop better customer relationships,
however, achieving those benefits depends on hdiithreesmall number of key technologies
are adopted and on the decarbonisation of therieigcsupply chain. It also has the potential
to save energy and some CE approaches may impnesieelss-to-business interactions.
Similarly, Heyes et al. (2018) mention that as at@unable operator, the company gains
marketing benefits as well as a stronger positiorthie supply chain due to a proactive
approach to future struggles (resource scarcitiygypssues and costs).

Furthermore, the discourse of potential benefiterating CE transition was labelled a win-
win perspective on environmental and economic gdtos example, Espindola et al. (2018)
stressed the utility perspective of the CE as afiterAccording to them, the CE carries the
potential to maximize the value of existing resestcTo this environmental benefit, they
added economic benefits, as new CE-based teclsuldlons may prevent economic losses.
While Flores et al. (2018) stressed CE-based ecmnimicentives for water re-use, Nizami et
al. (2017) supported the view that the CE has lsoivironmental and economic benefits.
According to them, CE-based waste biorefineries ro#fgr solutions to current waste

disposal problem but they may also provide enemgyegation, land saving, new business,
save landfill costs, reduce GHG emissions, and sat@al resources.

4.1.2 The threat to business-as-usual

The amount of research results in this subcategas/ 22% of the total category. The threat
to business-as-usual deals with external factoppating the transition to the CE and the
experienced threat related to the societal chafige.analysed literature suggests that some
companies and industries have realized the potemtiare threat of resource scarcity. By
realizing the limits of the planet and the needdantinue doing business in the future, as well
as sensible resource use due to its cost, compéuaies learned to embrace resource
efficiencies. The CE encourages reuse, recyclirgy rapairing goods. Combined with the
possibility to save costs on raw materials, it nsakemore likely that companies will be
motivated to pursue such a transition. This is dbpeapplying resource wisdom: careful
material usage, utilizing recycling of rare mater@and considering even take-back
programmes to obtain resources (Winkler, 2011; €oamset al., 2018). Franco (2017)
recognized that resource scarcity is understooch awompany level. The importance of
resource scarcity was even raised as a conceratioinal security by Gaustad et al. (2018).



Similarly, Korhonen et al. (2018) mentioned how Wi a threat for one industry can
enhance business opportunities for other segments.

It was also mentioned that some companies had actwe mind-set to engage in different
arenas, where new initiatives, projects and platfofor the transition were discussed. The
participation was motivated by gaining access therdeere initial discussions for future

legislation or other regulative directions were dheBy engaging in discussions, the
companies can gain first-mover advantages if thyotiations turned into future policies and
strategies (Ferreira et al., 2017; Stal and CareeR018; Mendoza et al., 2017).

4.1.3 Managerial support and existing managemestés)s

The amount of studies linked with this subcategeag similar to the threat to business-as-
usual subcategory, with 22% of the results in thelgsts category. This subcategory deals
especially with internal factors supporting CE &i#éion in organizations. It combines studies
suggesting that companies, which have already fededme and resources to address their
environmental impacts, would be more likely to ieypkent CE instruments in their business
operations.

For example, cleaner production practices forcepaoies to consider their material flows
and environmental aspects, and can influence tleerwontinue implementing sustainable
practices through CE practices. Favourable aspeéttsenvironmental management
programmes and environmental practices include etithfe advantages and direction for
change. For example, Merli and Preziosi (2018) euppd the view that existing
environmental programmes and management systermpersugganizational change towards
CE. They stressed that this support is especiakhgth on the positive outcomes of an existing
environmental management system (EMS) system: mzaiion of material productivity and
energy efficiency, the creation of value from waatel the implementation of standardized
environmental indicators.

Although existing environmental management systemag support the transition, they are
said to require further support from the top managa to give clarity and direction for the
company. Fonseca et al. (2018) found that CE imefeation is favoured by established
EMSs in companies but added that the support ofrtapagement is an important factor in
CE implementation. Although all the individual agtaan influence change, the support of
top management is needed for the company to p@&ugansition on an operational level
(Masi et al., 2017; Ferreira et al., 2017). Laltiak (2018) mention that top management
support is a prerequisite, so that the will, apilind resources can be harnessed to enable the
change.

4.2 Ambivalent factors

The ambivalent factors category consists of suattofa that were presented as both
supporting and hindering the organizational lexahsition to CE, depending on the situation,
circumstances and other contextual factors. Tolys®ahe change, these factors may push
and pull the organizations towards change, and iihesome other cases, hinder the change
due to, for example, a lack of structures and dein@hese factors are thus considered to
have a dual role in CE transition in the reviewiestature.



4.2.1Legislative and regulative aspects

The amount of studies linked with this subcategoag the second largest, with 24% of the
results among studies categorized under ambivééenbrs. This category deals especially
with external factors supporting and hindering C&nsition in organizations depending on
the context. The subcategory consists of studiggesiing that legislative and regulative

aspects have both enabling and hindering effect€®nmplementation. Governments have
the power to decide on regulation that would enagerCE transition. However, even with

governmental statements supporting the CE, legslas not updated as fast as the public
awareness and business cases develop. The potentia¢ CE and newly identified options

to actualize circular solutions face a number strretions, such as when legislation has not
considered waste as a form of raw material.

Multiple studies showed how governments can crizateurable and unfavourable conditions
for CE transition through legislation. For exam@eheepens et al. (2016) demonstrated how
governmental involvement can favour the developnoérnvironmentally sound businesses
by restricting some activities or the use of urainsible options, the more sustainable
businesses have favourable positioning in the maakel regulative setting. Similarly,
government can foster transition by well-placedssdibs. Furthermore, Zamfir et al. (2017)
showed how favourable or unfavourable conditions country-based regulations can
stimulate or hinder the adoption of CE practiceghie country. Similarly, De Abreu and
Ceglia (2018) focused on the CE implementation ik Within the National Industrial
Symbiosis Programme. Their interviewees often noeetl the key role of legislation. The
need to address the problem of waste (not just chgripto the landfill) originated from the
EU requirements to limit landfills. In addition,eHJK government increased landfill taxes
and introduced waste-recycling targets.

Not only does regulation act against CE implemeémtatout it also seems there is a lack of
motivating incentives to pursue CE transition. Raral. (2015), in their study of waste-to-

energy (WTE) implementations, observed that leticsieor the lack thereof can be a barrier.
If a country does not have a vision or goals for BMimplementation, companies might not
invest in it. Legislation can also support WTE iempkntation. Pan et al. (2015) point out that
renewable energy is considered expensive and,ftinerat is not always selected by the

customers. Their solution is that energy subsidlesuld be removed from fossil fuels and
transferred to the production of renewable enetgytheir view, the energy price should

reflect the energy source harm to the environment.

4.2.2 Design and technical aspects

The amount of studies linked with this subcategeag the largest, with 29% of the results
among the studies categorized under ambivalenvriacthis subcategory deals especially
with internal and interfirm factors that supportdahinder CE transition in organizations
depending on the context. The subcategory consisstudies suggesting that technical and
design aspects have both enabling and hinderimgtefon CE implementation. It seems that
there is still a need to innovate new technologesnable CE implementation and further
develop solutions. Similarly, it seems that theseai lack of motivation or knowledge

hindering the design of goods for circularity. Heee considering the possibilities in design



and the end of-life (EOL) of products and their gaments, the environmental and circular
potential should be utilized.

Technology can aid in CE implementation and dejiveroughout the product lifecycle and
supply chain, starting from design and productmnge and EOL, then returning resources to
be recycled materials for new products. It seenasaeable that new innovations and
technologies are being developed, but current wolres are already able to execute many
processes that could perform needed processesfigpanies implementing CE practices.
Despite this, multiple studies showcase the rdgins on transition because of technical
shortcomings. For example, Geisendorf and Piet(@04.8) showed that one notable obstacle
to CE adoption in societies is related to the rfeedurther technological development. They
conclude that the current technological stage ofesies does not yet provide enough support
for CE adoption. Similarly, Pan et al. (2015) neticthat technology is one of the main
barriers in implementation, when evaluating thetess-energy implementation of CE. The
companies could lack the information of availaldehinology. Some technologies could be
only locally available. In addition, it might beffitult for the companies to select the suitable
technology for them. Kirchherr et al. (2018) supedrthe view of limited technological
development. They noticed that technological sohdiwere not the most restricting issue
among interviewees. Instead, it was the socioailltiarctors. Technical shortcomings were
mentioned in relation to the lack of CE design eerdanufacturing.

Despite the views on limited technical developmenmiltiple studies stressed the importance
of design and planning from the lifecycle perspectiFor example, Bressanelli et al. (2018)
studied digitalization in CE transition. The studgmonstrated how technological solutions
can make a difference in all stages of the protitextycle. Digital technologies can help
significantly in product design, longer lifespan wasll as EOL solutions. Technological
processes can be utilized also in marketing andtorarg operations. Cooper and Hammond
(2018) paid attention to the role of design forymability of products. They suggest that if
producers make recycling items easy, then consumrersmuch more likely to do it. In
addition, Khan et al. (2018) studied lifetime exi®m for products, particularly
upgradability, as a function of the CE. The maimlldnges were recognized in customer
preferences. To attract both producers and consymperducts need to gain or still contain
value, be attractive and feasible as well as @bl (Khan et al., 2018).

4.2.3 The importance of collaboration

The amount of studies linked with this subcategoas the third largest, with 21% of the
results among the studies categorized under ananivdhctors. It deals with internal,
interfirm and external factors supporting and hmug CE transition in organizations
depending on the context. The subcategory conefsttudies that address how different
actors in the value chain can aid or hinder, infeeeor restrict CE innovations or changes in
the business-as-usual approach. It depends onthmmea company’s size and position in the
value chain, if they are able to transition to tOE also the motives and abilities of the
different actors have an effect in the matter. Sornenpanies are formed around an
innovation or solution, which itself is based on @fnciples. The solutions may be circular
or more environmentally friendly and thus the seradictor is able to contribute to the change
as well. Circular economy can be realised withicompany or regionally, however, to gain



better momentum and a global effect, it requiregdacircles of actors. Therefore, different
types of collaboration and partnerships are needed.

Evidently, networks are needed: a functioning CEdehorequires individual actors to
participate in the same cause. Circularity requites/s in materials both upstream and
downstream in the value chain. Therefore, collafmmaand new partnerships are needed,
because remanufacturing and reverse logistics tabe developed to enable the CE on a
larger scale. It seems that the power of the cudieear model, and continuing with the
status quo, fails to motivate companies to consiter creation of new networks to
accommodate CE, as efforts are not being allocatetlis cause. Several articles mention
that there is a lack of cooperation and a lack bblstic approach to CE in the value chain
(e.g. Kirchherr et al., 2018; Adams et al., 201Similarly, several articles state that value
chains require relevant and functioning networks a&ooperation (e.g. Scheepens et al.,
2016; Franco, 2017). The studies stress collalworadis a key to CE implementation in
business. For example, De Abreu and Ceglia (20b8red a key success factor for CE
implementation is collaboration. Companies need aply to collaborate with other
companies, but also with other types of stakehsldarch as customers and authorities. In de
Abreu and Ceglia’s case, the National IndustriamBipsis Programme helped to match
companies with each other. Witjes and Lozano (28fiG)ied the public procurement process
from the point of view of the CE.

They noticed that the key factor in successful @plementation was collaboration. They
concluded ‘that collaboration between procurers suqgpliers can lead to reductions in raw
material utilization and waste generation, whilsbmoting the development of more
sustainable business models, thus better contndput making societies more sustainable’
(42).

4.2.4 Customers and demand

The amount of studies linked with this subcategoas 15% of the results among studies
categorized under ambivalent factors. It deals waitiernal influences supporting and

hindering CE transition in organizations dependdngthe context. The subcategory consists
of studies suggesting that, as in any businesg@mment, the way customers approach and
value the company and its offering is crucial. émms of CE, there are both positive and
negative factors affecting how buyers view the Gtermgs. This discourages companies

from investing in CE transition, because the baagfie uncertain.

A particular challenge is to understand customefgoences and the willingness to buy. As
sustainability issues have become mainstream, tiseee clear customer interest in more
environmental and more sustainable options. Howeles does not mean customers would
act on it, because there is a great gap betweersusiinability intensions and what is
actually consumed. For example, Scheepens et@l6{2nention that due to the higher cost
of sustainable goods, value creation and consumreeed value is important to overcome.
Ranta et al. (2018b) noticed that consumer preteeare still focused on new products, not
reused or recycled goods. Therefore, as Urbinadil.e2017) stated, consumer preference,
habits and perceptions are still issues that nedektaddressed before CE options can gain
momentum. Thus, customer level uncertainties conissues with product quality and
breaking of habits. Concerns include the view thaycled and reused products are still seen



as less durable and thus unattractive. For examggaired or remanufactured products are
believed to not perform as well as new ones.

Another challenge lies with the unknown demandGé&r offerings. The CE markets are not
that established, and companies may test the mavitletcertain pilots, but larger scale

market penetration has yet to happen. The deman@HEoproducts or raw materials can be
low or fluctuating, which increases insecuritieeatomoving forward. (D’Amato et al., 2018;

Gaustad et al., 2018)

4.2.5 Companies existing knowledge and learning

The amount of studies linked with this subcategeag the smallest, with 11% of the results
among the studies categorized under ambivalenbriactit deals with internal factors
supporting and hindering CE transition in organmat depending on the context. The
subcategory consists of studies in which knowleaige learning is mentioned as one of the
crucial aspects to CE implementation, and lack nbwedge and learning hinder the
transition. Any type of implementation or changguiees competences and new approaches,
therefore the knowledge of individuals and corgorat on environmental and CE issues
enable the transition. It seems that companies Imaary approaches to CE, including
resource efficiency and waste utilisation (Gaustadl. 2018; Nufl3holz 2017; Ranta et al.
2018b), and therefore the level of CE-related kmaolge of a company can vary. This does
not, however, prevent them from performing CE orr€kted practices. In some cases, the
companies might not be aware that these actions @at of CE. Yet gaining CE-specific
knowledge or experience should favour effectivei@lementation.

Multiple studies stressed the importance of knog#ednd understanding. For example, one
of the main findings of de Abreu and Ceglia’s (2D4&8idy was the key role of knowledge. In
order for companies to participate in CE projettisy need to have knowledge about similar,
successful projects and the necessary technolbgycdrtain topic, such as the possibilities to
recycle or reuse waste in de Abreu and Ceglia’s,dasiew to companies, they need to know
where they can search for innovations or new waysandle the issues that are becoming a
problem. It was also stressed that significantriegr and knowledge sharing happens in
projects. For example, de Abreu and Ceglia (20@28ud$ed on the UK’s National Industrial
Symbiosis Programme. It was a UK government-orgahiproject to reduce waste. The
project was deemed a success, which was enabletthebyroject’'s nature. The project
organized workshops where companies could meet otirapanies and stakeholders, learn
about successful waste reduction projects andrfewl collaborative partners. The project’s
nature also made it possible to visit the comparaesl match the companies for
collaboration.

Multiple studies have also stressed lack of knogdeds a hindering factor for transition.
Adams et al. (2017) found that lack of knowledgptk@ganizations from transitioning to the
CE. Rizos et al. (2016) mention that SME actors farailiar with resource efficiencies
because they constantly consider how to do motte lesis due to limited resources (resource,
pull, time, money, knowledge and R&D). Thereforege SME’s ability to invent new ways to
conduct their business despite limitations will aaptheir business. Furthermore, Sihvonen
and Partanen (2018) stressed that internal chasm@res a shared understanding of CE
terminology within the organization, and the lad¢lsoch may hinder change.



4.3 Obstructive factors

The obstructive factors category consists of factthrat act against CE and hinder the
transition. These factors may provoke negative ositive attitudes, but from the CE
transition viewpoint they can discourage or obgtrihe transition to circular business
operations. Thus, these factors were seen in thewed literature to have a hindering role in
CE transition.

4.3.1 Uncertainty of expectations and outcomes

The amount of studies linked with this subcategeag the second largest, with 37% of the
results among the studies categorized under oltistu@actors. This subcategory deals with
internally experienced but externally influencedctées hindering CE transition in
organizations. The subcategory consists of stugieshich uncertainty and confusion is
related to expectations and outcomes of CE. THlsences on several levels and among
different actors. On a company level, uncertaingyraffect business decisions and long-term
targets: investments and resources to CE transdrenreconsidered and holistic change
towards CE is avoided. The studies show that compatruggle to understand CE business
potential and business models on a greater scaléheACE model is relatively novel in this
form, there is little data or examples to showlbkeaefits of CE in the longer term. Moreover,
it seems that companies that apply CE throughoeir tbperations are small actors or
companies founded on CE principles, so there averédevant reference points. Companies
have been able to implement partial CE practicetioctions, but a large-scale CE model
would require both internal and external actorsdomit and act in a new way. Due to the
lack of reference points, companies lack the caurtagchange. For example, Lahti et al.
(2018) demonstrated that uncertainty casts thengdist shadow over CE implementation:
there is uncertainty from the companies, supplyirclaators, and customers. Similarly, the
lack of reference point discourages companies @Rioal., 2016; Botezat et al., 2018).
Furthermore, as there is a lack of standards orieedbr CE, companies have difficulties in
seeing the benefits of CE (Adams et al., 2017; &tél Corvellec, 2018). Heyes et al. (2018)
mention unclear demand as a high risk factor, wiieeeunprofitability of the new system
could endanger current operations. Another padrccause for uncertainty is the challenge to
understand consumer preferences and the willingteessly. This discourages companies
from investing in CE transition, because the bésefire uncertain (Khan et al., 2018;
Lewandowski, 2016; Mendoza et al., 2017).

Several articles mentioned that companies werecoovinced that CE can actually benefit
them (Ormazabal et al., 2018) or provide a returnnwvestments (Botezat et al., 2018). CE
included a fear of cannibalization, which furthecreases uncertainty among companies
(NuRholz, 2017; Popescu, 2018; Bressanelli e2@ll8). The terntannibalisationis used to
describe a scenario, where a company fails to make sales, as their own products or the
products of their competitors last longer in usg.(are more durable), so that customers do
not have to replace them that often. The fact gloatds are used for a longer time means that
companies do not have the possibility to sell amoghroduct to the same customer base that
fast. This affects the future sales negatively. Milzadization at the moment is seen as a
significant threat, and business models to additessssue are being considered, such as
servitization and repairs (Nuf3holz, 2017; Bresdaneedl., 2018).



4.3.2 Linear economic model embedded

The amount of studies linked with this subcategeag the smallest, with 20% of the results
among the studies categorized under obstructiveriacrhis subcategory deals with external
factors hindering CE transition in organizationeeSubcategory consists of studies in which
it is stressed that one of the obstacles hinde@ikgimplementation is the current linear
economic model and the way it is embedded in @keis of business. The model has been
developed over decades, so it has had time totbgrated. Challenging such a multilevel
structure requires time and the rethinking of psses. Even with a favourable environment,
disassembling the linear model would take time. Nbat there is clear cynicism regarding
the relevance of the CE, it will take much more émmcularity to find its place and start
growing stronger. Multiple articles mentioned therent linear model as the main hindrance
of CE transition (e.g. Ranta et al., 2018b; Stal @orvellec, 2018; Franco, 2017). Kirchherr
et al. (2018) found that in some cases virgin raatemals were less expensive than recycled
material, and Masi et al. (2017) mention that raegoh favours the linear model in, for
example, taxes and material prices.

Currently, most processes are supported by regalatid habitual practices, so that the linear
model can thrive. It extends from raw material pasing to the way design is considered,
business is conducted and citizens are consuminmgdsgoFinally, it has been well
demonstrated in the way goods are disposed of @mgatten. Thus, this maintenance of the
linear model is linked to multiple other hinderifagtors. For example, Flores et al. (2018)
stressed that there are multiple barriers thdtretd to be overcome in order to adopt the
CE. According to them, these obstacles includehtivdles of top-down implementation, low
availability of resources, prioritization of shaetrm results and the lack of enforcement of the
‘polluter pays’ principle and the dominance of timear model of water systems.

4.3.3. Shortage of resources

The amount of studies linked with this subcategeag the largest, with 43% of the results
among the studies categorized under obstructiver&acThis subcategory deals with both
internal and external factors hindering CE tranoasitin organizations. The subcategory
consists of studies in which resource shortagdressed as hindering CE transition at the
organizational level. The studies especially disedsthe lack of infrastructure and financial
resources.

To enable any systemic change, having infrastractar place to support the system is
essential. As mentioned previously, since curraoicgsses support the linear model, to
accommodate CE solutions would require modifyinfjedent systems for circularity. For

example, Scheepens et al. (2016) mention the irmpoet of infrastructure to support CE or
sustainable business models in general. The dewelopof such an infrastructure often
requires governmental support. Furthermore, thescrilged how technological solutions
might not get utilized if the infrastructure to useffectively is not developed. This view was
supported by Mendoza et al. (2017), as they stiledhe hardship of systemic or

systemsthinking change. It was mentioned that fanctg infrastructure required, among
other things, the availability of recycled matesiand an understanding of the required
supply chain model with reverse logistics. Morepv@austad et al. (2018) and Stal and



Corvellec (2018) mention the importance of existifignctioning infrastructure to further
implement CE practices.

A lack of financial investments was also seen talar the change. To develop or implement
new solutions in one’s current business operaborio develop a completely new operation
always requires time and investment. Thus, CE implgation demands some type of
investment from the company or on external investmgEor example, Pan et al. (2015)
identified money as the main obstacle for CE tttamsi The waste-to-energy solutions were
deemed as expensive investments. An aspect thasthis type of investment particularly
unattractive is the structure of the current enargyket, which is dominated by the large,
established energy companies. Furthermore, Rizosal.e2016) identified the financial
investments needed in CE transition as capital,dmnesources and R&D. Mendoza et al.
(2017) also mentioned that the cost of implememtatncluded customer engagement and
education as well as staff training. The amountneeded changes, from stakeholder
engagement and possible mixed interests, to iftemperation changes demands financial
inputs.

In Figure 3, the identified categories, subcateggorand their amounts in the reviewed
literature is summarized. Ambivalent factors wdre lominating main category in the data
set. Concerning subcategories, expected econonlio#er benefits (catalysts) and design
and technical aspects (ambivalent factors) werdatgest subcategories. When considering
these amounts, it is important to note that typycalore than one subcategory was present in
almost each article.

Figure 3. Identified categories, subcategoriestaatt amounts in the reviewed literature

5 DISCUSSION

5.1 State of the art

The purpose of this literature review was to prevadsystematic review of circular economy
(CE) transition at the micro level, meaning CE iempéntation in the business environment.
More specifically, the authors wanted to understahdt kind of catalysts promote and what
obstacles hinder the transition towards the CE. fiédwew identified different types of
catalysts, obstacles and ambivalent factors influen CE transition at the firm level.
Catalysts promote and support the transition, botganies also face obstacles in the change.
Ambivalent factors have a dual role: in certaincemstances they can obstruct the
implementation and in other circumstances can ptentoBased on the review, the concept
of the CE is used in multiple settings and theasdeon it is diffuse. This could be because
the CE represents a rather novel approach to dmismess. In the data, just over half of the
published articles came from 2018. The review frthieveals that companies have
recognized that there is a threat to the busingsssaal approach. This recognition brings
hope. It gives the impression that companies utalgistheir actions are needed in order to
solve the global environmental problems we arenfaci

This study contributes to the literature on CE iempéntation in business organizations by
providing understanding on the role these factday n supporting or hindering the CE



change. This study also opens discussion on andnivédctors that can, in certain contexts,
act as a catalyst to CE and, in others, as a modraThis understanding further enables
identification of the origins of these differentpgs of factors. Based on the review, the
identified catalysts, obstacles and ambivalentofagctan originate from within or outside of
the company. Internal catalysts include the expktiteancial and other benefits as well as
managerial support. External catalysts include ttireat that affects the business-as-usual
approach. Similarly, the obstacles can be inteaindlexternal. External obstacles relate to the
uncertainty of how the new business approach ieped in the market. The identified
internal obstacles are twofold. The first is therent lineal business model and the reluctance
to change it to CE business models. The secortishortage of different types of resources,
typically money. Ambivalent factors that can eitihender or promote CE are often external.
Legislation is typically an external factor to tbtempany, as is cooperation with the supply
chain and customers. The only clearly internaldad the knowledge inside the company.
Oftentimes, a CE start-up is directly linked wittadable knowledge: how knowledgeable
are the managers about the CE and its possibiifidee same applies to the technological
factor: do companies have the needed CE techndogwledge in-house or do they know
where to acquire it?

Furthermore, the obstacles and catalysts were oftest related to economic, political and
technological aspects. Based on the review, moeegns to be most important catalyst for
CE implementation. The companies expect profitsrwapplied to a CE approach in their
business. Regulation was identified as an ambivdetor. In cases where the national
government has set targets for CE implementatioe,companies also identified regulation
as a promoting factor. The opposite applied in €ageere companies operated in countries
with no legislative pressure to adopt CE practicgsnilar to legislation, technological
aspects were seen as an ambivalent factor. Tedhynaan be a barrier if technological
knowledge to promote CE is not available for conggnOn the other hand, access to new
innovation promotes CE implementation.

Theory-wise, it seems that previous studies on i@gementation were rather weak. In the
majority of the articles, the theory section cotesismainly of a literature review of the key
concepts and their relationships to the CE. Reggrdne used method, the studies were
dominated by qualitative approaches. This is ldgiaa CE implementation seems to be a
rather new approach. Qualitative studies, includiage studies and project-based studies, are
suitable in describing the CE trials and startgiker than, for example, large-scale surveys
— assuming that there would not be a large sanopseitvey. Among the previous studies, it
has been typical that the context has been eithe@raCor an EU country. This is coherent
with the finding of legislation as a CE-promotiragfor. Both China and EU have regulations
to promote CE.

CE literature has mainly focused on technical pwlses and solutions in the past. This
seems logical as CE has its origins in industr@l@gy. In addition, the majority of the
articles in the literature review were publishecengineering-focused journals. CE research
focus has been on engineering, and only recensyithaeen noticed that research on issues
such as business potential and human aspectssareedded. Thus, this type of research has
not yet been conducted extensively. Little attentias been given to the people behind the
needed transition, even though it has been memtiding managerial support is essential



when companies aim to transition towards CE sahgtiMasi et al., 2017; Ferreira et al.,
2017).

The review naturally contains some limitations doethe applied search criteria. These
criteria provided 69 articles and different crigewould have yielded different articles. First,
certain search words and search strings were apfliee selected search words described the
search focus well from the point of view of thehars. Second, the search was limited to
certain databases. The selected databases wer@sSand Web of Science, which were
considered to be the top two academic databasésl, Tihis review focused only on journal
articles. This appears to be a common approaditenature reviews because journal articles
are considered to be more high-quality publicationomparison to conference papers.
Finally, the journal articles needed to be publishe English. The authors made the
assumption that English is the language of science.

5.2 Future research

Based on the results and contributions of the sttligre are multiple gaps that could be
covered by future micro-level CE research. Basedhancurrent literature review, three

concerns emerge about the previous studies ancestiggs for future streams of research.
First, there is a lack of studies on human actiod imvolvement, both within and between

organizations. Second, the project nature of Cinsee be neglected. Third, the theoretical
and methodological approaches of CE implementatiodies should be strengthened and
diversified. These are discussed in detail next.

There was a clear technology dominance in the weaderesearch, but the importance of
human action was also mentioned. The studies esdlyealentified the role of attitudes.
Some studies found that there is a growing demaanoh fthe customer side for more
sustainable products. However, there is concernthenghe more sustainable option is as
high quality as the traditional option. Howevettldi is said about the role of human action in
CE implementation, both intraorganizationally as llweas interorganizationally.
Intraorganizationally, this calls for more reseamrh active change agents, the contexts of
their actions, and the resistance they face. Eslian-depth case studies, applying theories
of human agency and organizational psychology, cateed for to fill this research gap.
Furthermore, narrative approaches to success storieCE transition may enable wider
adoption of CE. Large surveys among employees,yaqpl for example, motivation and
social identity theories, can create understandihdiow to increase intraorganizational
commitment and overcome resistance to change.ohgi@mnizationally, this calls for more
research on interorganizational engagement andlmthtion. To become mainstream, CE
solutions need acceptance from different stakehs|dend the creation and sustenance of
multiple new networks. We need to know how and mchl circumstances such networks
may appear, and what their hindrances are. Theseameh questions can apply both
gualitative, in-depth case studies as well as latgeeys among key actors of such networks.
In particular, different applications of stakehaldbeory and reviews of such concepts as
trust and coopetition are useful in exploring thessearch questions.

Many of the previous studies focused on CE implaaten projects. This is a natural
approach at this stage because the CE is a newaxppfor companies. Of course, start-up
projects are needed in order to learn more aboutn@fementation. However, the project



nature of CE implementation was not really discdsaehe articles. The obvious question is
what happens after the project. Because the resimmwed that there are certain obstacles for
CE implementation, what happens when the extrarteffb the project ends? Will the
companies forget the CE and revert to their previaays of operating? For this reason,
longitudinal studies on CE implementation wouldaearticularly fruitful research approach.
These longitudinal studies could apply theoriesviofer sustainability changes, such as MLP
theory. Case study approaches would best servelsaogitudinal studies, as multiple data
sources should be applied to provide an in-deptierstanding. It has been acknowledged
that research funding is often short-term but & turrent global problems are to be solved, a
long-term focus is needed.

Overall, more theoretical, methodological, contektand discipline-based rigour for CE
implementation studies at the micro level is calledbased on this review. As suggested
above, this would especially mean both quantitatarel qualitative empirical studies
applying different theoretical perspectives. Therespecially a need for management and
organizational psychology theorists to engage whik topic. Contextually, especially CE
implementation in China has received attention,dism other countries are tackling the same
change. Thus, it can be suggested that the stemdd be conducted in multiple contexts,
and more specifically, with a micro-level focuscafrtain organizations and supply chains.
Despite the fact that CE-related literature revidasge already been done, there is a need for
at least one more systematic literature review. Téwew could consider linkages and
interdependence of the catalysts, obstacles andralaint factors that have been identified in
this study. This would provide greater understagdiom how such factors shape the CE
implementation in business and how they interact.

5.3 Practical implications

In Figure 3, the three main categorieafalyst factors, ambivalent factgrand obstructive
factors are colour coded to represent the difference &etwthe categories in terms of the
required changes and the expected resistance faullies in making those changes. The
most positive was coded green, the more demandihigwy and the most challenging red in
relation to CE implementation in business. Theimgds further explained below.

The green category consists of catalyst factorscwtompanies should be able to encounter
on their own, without the considerable participatod other actors. The subcategories discuss
factors, which are already positively charged, anthpanies should be able to find these
issues as rather favourable additions to their aifmars. Therefore, it is more likely that
companies mainly need to understand the potengakfits of these factors and, when
emphasized, they are then motivated to pursue theseselves. This does need rethinking
and restructuring within the company, but it doesmecessarily require large-scale efforts.

The yellow category consists of ambivalent factarisich are overwhelming for companies
to address on their own. However, with joint effothey can be eased and perhaps even
solved. With these factors, companies do need uesasse and more proof as well as support
from external actors, so that they have more cenfitd and a more active role in the CE
transition. Additionally, this category encompasbkesader societal elements, so the benefits
are not solely for single companies to utilise. i&ny, when changed, they affect larger
systems, which requires restructuring of entitiegér than any single company and its
internal actions. Even though, the yellow categémgtors demand more input, it is
recommended that companies participate in theses aBeing involved in the formulation of



new networks, influencing regulative developmermid gechnology deployment, educating
one’s self as well as customers should offer nuoeetzenefits; it just requires willing and
able actors to commit to the change.

The red category consists of obstructive factotsiclv are the most difficult to change and
influence. At the moment, effort should be applteddealing with the green and yellow
category factors and after those change, the tdriabecome easier, perhaps even changed.
By strengthening the other factors, those in tlteaaegory will weaken. The red category
concerns cultural habits, legislation, distributioh resources and the way our economic
model has been constructed. This means that itaké time and effort from multiple actors
to modify it, so that a new approach can be accodateal. Therefore, it is impossible for one
actor to make the change. Thus, although compaesld keep their eye on these more
challenging factors, they should focus their eneogy the categories that are easier to
influence and take less time to modify.

6 CONCLUSIONS

This study performed a systematic literature reviewthe business implementation of CE.
The key findings of the review can be summarizedhiee aspects. First, companies are
facing obstacles in order to achieve the transitorCE. Second, there are catalysts that
promote the transition. Third, there are ambivalastors that in certain circumstances can
obstruct the implementation and in other circumstancan promote it. The obstacles and
catalysts were most often related to economictipaliand technological aspects. Money is
the most often mentioned catalyst for CE implem@maThe companies expect profits when
applied to a CE approach in their business. Reigulatas identified as an ambivalent factor.
In cases where the national government has setsaigy CE implementation, the companies
also identified regulation as a promoting factoheTopposite applied in cases where
companies operated in countries with no legislagpinessure to adopt CE practices.
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Highlights

* A systematic literature review on CE catalysts and obstacles was
performed.

* Findings suggest clear cataysts such as economic benefits and
managerial support.

* Linear economic models and alack of resources obstruct CE transition.

 Ambivaent factors may hinder or support the CE depending on the
context.

* Ambivaent factorsinclude legislation, collaboration and design.



Declaration of interests

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

OThe authors declare the following financial interests/personal relationships which may be
considered as potential competing interests:




