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Abstract

Scholars, politicians, and practitioners have recently advocated that eco-innovation

(EI) is critical to achieve the circular economy (CE) vision. While much of the available

body of knowledge on EI has predominantly focused on “eco-efficient” incremental

technological innovation, a successful CE transition requires systemic “eco-effective”

CE innovation. Yet, little is known about what barriers and drivers are stimulating sys-

temic CE innovation in different sectors and regions. This research aims to deliver

an identification of major CE barriers and drivers that impede or facilitate systemic

“eco-effective” CE innovation in the European polyurethane plastics industry. A hybrid

research approach is applied using an original combination of the inductive GABEK

method (“GAnzheitliche BEwältigung von Komplexität”—holistic processing of com-

plexity) with deductive consideration of existing theories. Novel findings indicate that

barriers to CE innovation largely materialize on individual firm and intra-industrial

levels, while drivers to CE innovation primarily manifest beyond immediate industrial

boundaries (inter-/cross-industrial). The key contribution lies on revealing the neces-

sity to reframe the focus frommere individual “optimization”, which has been primarily

discussed in the contemporary EI literature, to a collective (horizontal) “coordina-

tion” challenge across industries to enable a functional CE innovation. In addition, five

strategic deliberations are proposed to facilitate and further advance themanagement

of systemic CE innovation activities.
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1 INTRODUCTION

Scholars have recently applied an eco-innovation (EI)1 perspective on the circular economy (CE) concept (e.g., Cainelli et al., 2020; de Jesus et al.,

2019, 2021; Prieto-Sandoval et al., 2018) since EI is expected to be instrumental for facilitating the transition from linear to circular production

and consumption systems (Kiefer et al., 2021). However, these interdisciplinary research areas—both situated in the field of industrial ecology (cf.

Bruel et al., 2019)—tend to highlight different aspects and a “cross-fertilization between the fields of innovation and CE is . . . largely absent” (de

Jesus et al., 2021, p. 3) in the existing corpus of literature. While the EI literature has predominantly discussed a business-centric view focusing

on focal firms’ (technological) “eco-efficient” innovation (Hazarika & Zhang, 2019a; He et al., 2018; Xavier et al., 2017) corroborating in studies

investigating EI determinants (barriers and drivers) (e.g., Bossle et al., 2016; Díaz-García et al., 2015; Zubeltzu-Jaka et al., 2018), the literature

on CE has emphasized the necessity for a system-oriented approach facilitated by “eco-effective” CE innovation (e.g., de Jesus et al., 2021; Kiefer

et al., 2021; Prieto-Sandoval et al., 2018). Yet, most of the existing academic knowledge on the CE remains rather focused on eco-efficiency than on

eco-effectiveness (Kalmykova et al., 2018) partly transmuting in the remarkable body of literature discussing CE barriers (e.g., Grafström&Aasma,

2021; Hartley et al., 2021; van Keulen & Kirchherr, 2021) or CE barriers and drivers (e.g., Agyemang et al., 2019; Kumar et al., 2019; Tura et al.,

2019).

Against this background, scholars have recently criticized that in-depth research regarding the investigation of EI dynamics within the CE is

still rare (e.g., de Jesus et al., 2018, 2019, 2021; Kalmykova et al., 2018; Kiefer et al., 2021; Prieto-Sandoval et al., 2018; Vence & Pereira, 2019).

Therefore, the recent understanding in academiaofwhether—and towhat extent—the findings of EI canbeapplied toCEmust beenhancedbecause

of the growing emphasis in the literature to address “innovation systematically in the CE context” (de Jesus et al., 2021, p. 17). Contemporary CE

literature has emphasized that there exists a limited understanding about the barriers and drivers for a CE transition in specific industries and

geographical contexts (Hartley et al., 2021; Kirchherr et al., 2018; Tura et al., 2019). As a result, interdisciplinary in-depth research for CE–EI is in

high demand to examine detailed barriers and drivers that impede or facilitate systemic “eco-effective”CE innovation in specific sectors and regions

(de Jesus et al., 2021; Kiefer et al., 2021; Stumpf et al., 2021). This theoretical relevance for a detailed investigation has recently been underlined

by CE–EI scholars stating that “[t]he CE transition will probably have different dynamics and timescales in different geographies, with EIs emerging

and diffusing differently in different locations . . . [and] the evolution to a CE is dependent upon sector specificities” (Kiefer et al., 2021, p. 1544).

We bridge this gap in the available knowledge by investigating specific CE barriers and drivers that stimulate CE-innovation activities identified

in the European polyurethane (PUR) plastics industry. The PUR industry has recently received a growing research interest in CE perspectives (e.g.,

Kurańska et al., 2020; Schultz et al., 2021), as this industry possesses an enormous but not (yet) realized potential for a CE transition (Brice, 2019).2

We intend to gain knowledge by understanding “eco-effective” innovation for a CE in the specific industry context of PUR as both research streams

are rapidly developing, yet their conceptual interconnectionhasnotbeenextensivelydisinterred. Therefore,wehavederived the following research

question:

What major CE barriers and drivers are faced by firms in the European polyurethane industry that hinder or facilitate systemic “eco-effective” CE

innovation?

We address this question by applying qualitative research (Ariño et al., 2016) using an original methodological combination of the inductive

method GABEK (German acronym: “GAnzheitliche BEwältigung von Komplexität”—holistic processing of complexity) (Zelger, 2000, 2019) with

deductive consideration of existing theories (Gioia et al., 2013). Adding and expanding on the available body of knowledge, our findings show that

barriers to CE innovation largely materialize on individual firm and intra-industrial levels, while drivers predominantly appear beyond industrial

boundaries (inter-/cross-industrial). Therefore, our study proposes to reframe the CE challenge from mere “optimization” towards “governance

innovation” (and thus collective coordination) to enable functional CE innovation across industries and sectors. This requires CE-innovation activ-

ities beyond vertical (hierarchical) “eco-efficient” coordination and emphasizes horizontal “eco-effective” coordination with competitors and firms

operating in adjacent industries. To facilitate the latter, we have derived five strategic deliberations to promote the management of functional

CE-innovation activities.

The article continues with situating our study in the relevant literature streams in Section 2. We delineate our applied research method in Sec-

tion3.We thenpresent our findings indetail in Section4, followedby thediscussionof our findings, derived implications, and limitations in Section5.

Finally, the conclusions are presented in section 6.

2 LITERATURE REVIEW

2.1 Eco-innovation determinants

While earlier work has highlighted EI as a holistic concept requiring technological, organizational, institutional, and social innovation (Rennings,

1998), large parts of the contemporary literature have extensively explored EI from a narrower perspective of individual businesses and/or policy
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interventions (Hazarika & Zhang, 2019a). Few studies have defined EI as any innovation that “is fueled by environmental issues” (Fussler & James,

1996, p. xi) reducing the ecological impact of consumption and production activities thus facilitating sustainable development (Carrillo-Hermosilla

et al., 2010). Yet, much of the existing literature relies on a narrower view defining EI as “the implementation of a new or significantly improved

product (good or service), or process, a new marketing method, or a new organisational method in business practices, workplace organisation or

external relations” (OECD/Eurostat, 2005, p. 46).3

Against this backdrop, the growing body of EI research focusing onEI determinants (e.g., Bossle et al., 2016; del Rio et al., 2016;Díaz-García et al.,

2015; Hazarika & Zhang, 2019b; Horbach, 2008, 2016; Horbach et al., 2012; Zubeltzu-Jaka et al., 2018) has investigated whether these determi-

nants rather materialize as a barrier or as a driver to/for EI activities in focal firms (Marin et al., 2015). Consequently, scholars have categorized

determinants into firms’ internal and firm-related external factors (e.g., Bossle et al., 2016; del Rio Gonzalez, 2005; He et al., 2018; Horbach, 2008;

Kiefer et al., 2019).

Internal stimuli (drivers) or inhibitors (barriers) refer to focal firms’ preconditions and features consisting of technological and managerial

capabilities (e.g., Cai & Zhou, 2014; Horbach, 2008; Kesidou & Demirel, 2012), potential cost (savings) (e.g., Pereira & Vence, 2012), market

share (e.g., Horbach, 2016), environmental management systems (e.g., Kesidou & Demirel, 2012), and firm characteristics (e.g., Horbach, 2008).

Complementarily, external determinants relate to market, institutional, and social factors that may affect a focal firms’ innovation trajectory

(del Rio Gonzalez, 2005).4 Governmental regulation (coercive pressure) has been acknowledged to be one of the core determinants for EI (Bossle

et al., 2016; He et al., 2018) containing existing and expected (future) governmental regulation (e.g., Horbach et al., 2012; Rennings, 2000) as well

as fiscal incentives and subsidies (e.g., Horbach, 2008). As a case in point, Aldieri et al. (2021) have examined knowledge spillovers and the role of

technological efficiency in “environmental innovation” and has acknowledged that the “[g]overnment is supposed to establish the special funds to

encourage the firms to expand innovation activities” Aldieri et al. (2021, p. 4). In fact, for process EIs, scholars have found competitive (mimetic)

pressure as the strongest determinant (Hojnik & Ruzzier, 2016a), while for all other EIs regulative (coercive) pressure and market-related (nor-

mative) pressure have been uncovered as positively affecting firms’ eco-innovation activities (e.g., Andries & Stephan, 2019; Liao, 2018). Further,

market-related factors remain themost discussed determinants to EI in the contemporary literature (Hojnik & Ruzzier, 2016b).

The latter encompasses the firms’ need to satisfy its stakeholders such as customers, suppliers, and third parties. Recently, stakeholder collabora-

tion has increasingly received attention in EI research (He et al., 2018), which has largely been investigated from a techno-centric R&D perspective

(Araújo&Franco, 2021). In addition, Petruzzelli et al. (2011) have exposed that the development of “environmental innovations” (i.e., environmental

technologies), in comparison to “conventional” ones, demand firms to establish extended collaboration structures with inter-organizational actors

and among intra-organizational groups.However, in large parts of the EI literature, stakeholder collaboration has beenmainly centered on the verti-

cal level along the supply chain with suppliers or customers (e.g., He et al., 2018; Triguero et al., 2013). Further, collaborationwith third parties such

as industry associations (Gonzalez-Moreno et al., 2013), universities, research institutes, and non-governmental organizations (NGOs) has been

recognized as a success factor for EI (e.g., Cainelli et al., 2012; De Giorgi et al., 2015; DeMarchi & Grandinetti, 2013).

However, scholars have recently noted that EI literature often remains limited to “technological innovation” (He et al., 2018). In fact, it has

been discovered that the majority of EI tends to focus on “incremental forms of eco-innovation . . . enhancing optimizations” (Hazarika & Zhang,

2019a, p. 67), which fuels mostly quantitative studies emphasizing technology-related determinants (Zubeltzu-Jaka et al., 2018). This technology

bias in large parts of the academic debate translates into stakeholder coordination that has largely focused on (hierarchical) vertical supply chain

and/or third-party coordination, and thus neglects horizontal innovation structureswith, for example, competitors, competing supply chains, and/or

organizations operating beyond immediate industry boundaries.5

2.2 Circular economy barriers and drivers

To achieve a functional CE, a systemic “eco-effective” EI approach is required to realize “high level” circularity (Kiefer et al., 2021). While there

exists significant research on barriers (e.g., Grafström & Aasma, 2021; Kirchherr et al., 2018) or barriers and drivers (e.g., de Jesus & Mendonça,

2018; Tura et al., 2019) that are faced by firms towards advancing to a fully fledged CE transition, scholars have recently argued for a broader per-

spective onbarriers (anddrivers) beyond the individual organization (Hartley et al., 2021). Barriers, according to de Jesus andMendonça (2018), are

factors that slow down or derail a CE while drivers streamline or promote the CE transition. Both elements can be clustered into four key dimen-

sions: social/cultural, institutional/regulatory, economic/market, and technological—that are all distinguishable into internal and external factors

(e.g., Gong et al., 2020):

∙ Social/cultural relates tomindsets, mental models, peoples’ sensitivity, and awareness.

∙ Institutional/regulatory covers regulatory initiatives, governmental action, and institutional incentive structures.

∙ Economic/market relates tomarket structures, prices of rawmaterials, and infrastructure.

∙ Technological includes technology and technical solutions.
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While automotive (e.g., Agyemang et al., 2019), construction (e.g., Mahpour, 2018), and textiles (e.g., Hartley et al., 2021) have been the primary

sectoral foci for CE research on barriers and drivers, plastics industries have only lately gained momentum in CE research due to their enormous

potential for a CE transition. However, more in-depth research is still required (e.g., Bening et al., 2021; Siltaloppi & Jähi, 2021). Studies in the plas-

tics industries on CE have primarily investigated opportunities and challenges connected to recycling and/or bio-based plastics and have revealed

remarkable insights onCEplastics barriers anddrivers. Thesediscoveries havebeen largely verified in studies dealingwithmore generalCEbarriers

and drivers (see details in Tables 1 and 2).

Since large parts of the CE literature have rather produced a “big picture” on barriers and drivers for a CE transition (e.g., Grafström & Aasma,

2021; Tura et al., 2019) “often portrayed as if they were independent of each other” (Bening et al., 2021, p. 1),6 a research gap remains in exploring

detailed barriers and drivers in specific sectors and geographical contexts (Hartley et al., 2021; Kirchherr et al., 2018; Tura et al., 2019).

2.3 Connecting EI and CE research to pave the way for CE innovation

Our review has revealed that both literature streams gained remarkable insights when viewing through an EI prism on the CE. However, there

exists a paucity of empirical research on the relationship between CE and EI, since scholars have recently found that systemic innovation is crucial

to create a functional CE instead of further promoting “eco-efficient” incremental EI (e.g., de Jesus et al., 2018, 2019, 2021; Kalmykova et al., 2018;

Kiefer et al., 2021; Prieto-Sandoval et al., 2018; Vence & Pereira, 2019). In consequence, CE–EI scholars have explicitly highlighted that “while

the connections between EI and CE are stressed and the need for systemic innovation is emphasized as an enabler for the transition towards the

CE, detailed in-depth analyses of EI practices and dynamics are still largely absent in the corpus of the CE literature” (de Jesus et al., 2021, p. 15).

Historically, innovation has been presented as a broad concept, rather than discussing specific aspects of a conceptualization of innovation, key

processes, major stakeholders, and objectives for a CE (de Jesus et al., 2021; Kiefer et al., 2021; Prieto-Sandoval et al., 2018). Even though Rennings

(1998) discussed the danger of a “technology bias” to EI research in the late 1990s, large parts of recent CE–EI literature have continued to solely

discuss “eco-efficient” innovation for (environmental) technologies (e.g., Cainelli et al., 2020; Durán-Romero et al., 2020) seemingly influencing

the political discourse focusing on techno-centric “eco-efficiency” (Colombo et al., 2019). This narrow view translates into firms’ CE-innovation

practices tending “to be restricted to one type, i.e., to incremental, technological innovation (e.g., to improve efficiencies in production processes)”

(Stumpf et al., 2021, p. 11).

Hence, CE–EI scholars have lately proposed to apply a “neo-Schumpeterian” (de Jesus et al., 2019, p. 1494) approach on this emerging research

field. Schumpeter originally highlighted the concept of “creative destruction,” in which firms’ innovation capabilities disrupt products, production

methods, organizational forms, and market structures by replacing them with superior ones, thus facilitating (sustainable) development. Taking a

Schumpeterian perspective on innovation activities can be beneficial to analyze the dynamics of innovation processes by highlighting the idea of

creative market responses to changes in external conditions (cf. Schumpeter, 1934, 1942). This approach provides a promising theoretical avenue

to elaborate on the recent call by CE–EI scholars that “[f]urther research pathways should . . . deepen the knowledge on innovation dynamics within

a CE” (de Jesus et al., 2021, p. 16).

2.4 Ordonomic perspective

The application of the ordonomic research program appears most appropriate to discuss our research question, because it can help to sys-

tem(at)ically analyze interdependences betweenmarket interactions and external conditions (e.g., Pies, 2016; Pies et al., 2009, 2010). Further, this

concept has proven to be functional in corporate sustainability, corporate social responsibility, and CE research (e.g., Beckmann et al., 2014; Pies

et al., 2009, 2014, 2020; Schultz et al., 2021).

The original approach developed a three-level framework distinguishing between (1) a basic game: business conduct, (2) a meta game: gover-

nance, and (3) a meta-meta game: discourse (Pies et al., 2010). (1) Ordonomics applies game theoretical tools to reconstruct incentive structures

that can lead to conflicts—that is, one-sided and many-sided social dilemmas (the former defines an asymmetric situation in which one actor can

exploit another, the latter is described by a symmetric situation where all actors can exploit each other). (2) Ordonomics suggests governance (Pies

et al., 2019) to change incentive structures in market exchange situations toward new principles and practices (cf. Williamson, 2000, 2002), which

can be defined by a (re-)arrangement of “humanly devised constraints that shape human interaction” (North, 1990, p.3). (3) Ordonomics advo-

cates appropriate rule-finding discourses to reorient semantics for driving social learning processes (Pies et al., 2010) facilitating functional rule

setting. Semantics relate to categories of thought embedded in ideas influencing howpeople interpret rules that shape human interactions (Denzau

&North, 1994).

We can reformulate the challenges that have primarily been studied in existing EI and CE research using this ordonomic perspective. Whereas

much of EI has focused on technological innovation following an “optimization logic” by focal firms, EI activities for a functional CE require to

reframe the challenge from a problem of the firm’s individual innovation capabilities to a problem of its external constraints aiming at debating on,
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creating, and coordinating a collaborative innovation process. For realizing this aim, CE innovationmust be approached beyondmere “optimization”

by redirecting incentive structures to enable superior “optimization” activities. As a result, the ordonomic perspective can assist in addressing a

major concern recently expressed by CE–EI scholars, namely, that the paucity of conceptual understanding required to constructively connect EI

and CE is explicitly restricting the opportunities for knowledge advancement in this important research field (de Jesus et al., 2021).

3 METHODS

3.1 Industry context

PUR is part of the “big six” most significant plastic materials in terms of application and economic value. A vast majority of PUR waste is still incin-

erated (33%) or landfilled (45%) in Europe (PUReSmart, 2020). Since PUR is produced as a mixture of diisocyanates, polyols, and additives, leading

to a large range of materials that are used in versatile applications and supply chains (Akindoyo et al., 2016)—for example, automotive, mattresses

and furniture, building and construction, packaging, or electronics (PlasticsEurope, 2020; Simón et al., 2018)—its outstanding properties and lost

economic value at the end-of-life (EoL) impairs its environmental (and economic) sustainability. In practice, major chemical companies (e.g., Cove-

stro) and end-application producers (e.g., IKEA) have started moving toward circularity. The available literature has distinguished strategies for CE

product andmaterial loops into “closing” and “slowing” (Hansen&Revellio, 2020) proposing a 3-R (Murray et al., 2017) to a 9-R (Potting et al., 2017)

approach of value retention loops. Yet, slowing strategies (repair, reuse, remanufacture) are of limited value to accurately solve the waste issue for

PUR due to the contamination at the EoL. In contrast, the “closing” strategy of chemical recycling has been found to provide the most promising

avenue toward circularity in this industry (Simón et al., 2018), offeringwin–win potentials to reduce the environmental footprint by simultaneously

improvingmaterial properties (Ugarte et al., 2018).

3.2 Sampling

The researchmethod of our study follows a qualitative approach (Ariño et al., 2016).We applied a two-step contacting process securing 22 experts

for interviews (Table 3) who are particularly knowledgeable about the topic of interest.7 First, we approached firms and industry experts dealing

with CE by contacting relevant PUR industry associations. Second, we contacted and selected viable interview partners by a randomized snowball

sampling (Handcock & Gile, 2011). As a result, we were able to attract representative PUR organizations covering the entire supply chain. A large

share of interviewees possesses profound experience between 10 and 40 years. Our medium N-sample design (10 < N < 100) further addresses

Kirchherr and van Santen‘s (2019) criticism regarding a lack of medium and largeN-samples in available CE research.

3.3 Data collection

We conducted semi-structured interviews lasting between 45 and 85 min (1209 min audio-recording time in total) in English or German, which

were carried out face-to-face or via online conference. All interviews were recorded and transcribed. After transcription, the interview memos

were sent back to interviewees for validation and clarification. Anonymity of interviewees was guaranteed to gain trust and allow for additional

insights (Berry, 2002; Gioia et al., 2013). All interviews were conducted betweenNovember 2019 and June 2020.

3.4 Data analysis

This study relies on an abductive research approach that combines (1) inductive category development with (2) deductive consideration of existing

theories (Gioia et al., 2013). We adopted an insider/outsider design, in which one researcher collected, structured, and analyzed the data while the

second researcher kept distance and worked as “devil’s advocate” (Crosina & Pratt, 2019; Strike & Rerup, 2016). This iterative procedure allowed

us to significantly improve the research quality by asking critical questions, reconsidering data, and providing further clarification.

(1) Following the recommendations by Gioia et al. (2013), we initiated our data analysis procedure through inductive category development.

Methodologically, we applied the qualitative-empirical method GABEK (Zelger, 2000, 2019) with the associated computer-assisted programWin-

Relan, which enabled us to systematically analyze the large quantities of the collected unstructured interview data (Raich et al., 2014). The

explorative GABEK-WinRelan method employs a systematic inductive procedure, and thus it is particularly appropriate for analyzing verbal data

derived from interviews (Schmid, 2020). It enables the in-depth examination of information, attitudes, and knowledge of individual interview

statements. Furthermore, it empowers the researcher(s) to zoom in and out in the level of detail, thus allowing to easily go back and forth to
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TABLE 3 Details of the 22 experts selected for interviews

# Professional position Organization

Experience

(years) Country

Time

(hh:mm)

1 SeniorManager—CE Chemical Company 35 Belgium/Netherlands 01:141

2 SeniorManager—Sustainability Chemical Company 25 Belgium 01:141

3 Vice President—R&DAdditives Chemical Company 2 Germany 00:54

4 Manager—Technical Service Chemical Company 7 Germany 01:15

5 (Former) SeniorManager—R&D Chemical Company 38 Germany 01:25

6 SeniorManager—PUR

Elastomers

Distributor 10 Germany 01:00

7 Director—CEO PUR-Manufacturer 25 Germany 00:58

8 Director—Marketing PUR-Manufacturer 25 Germany 01:00

9 Director —CEO Waste Collector & Recycler 30 Germany 00:55

10 Director—CEO Waste Collector & Recycler 20 Germany 00:59

11 Manager—Chemical Recycling Waste Collector & Recycler 3 Germany 01:05

12 SeniorManager—Sustainability End-Application Producer &

Retailer

20 Sweden 00:582

13 Manager—PUR Technology End-Application Producer &

Retailer

16 Sweden 00:582

14 Secretary General PUR-Industry Association 20 Belgium 01:141

15 Secretary General PUR-Industry Association 16 Belgium 01:16

16 Secretary General PUR-Industry Association 4 Germany 01:02

17 SeniorManager—PUR

Technology

PUR-Research Institute 22 Germany 01:23

18 Partner &Managing Director Top-Management

Consultancy

25 Germany 00:48

19 Partner &Managing Director Top-Management

Consultancy

25 Germany 00:47

20 Director—CEO* PUR-Consultancy 30 Germany 01:13

21 Director—CEO* PUR-Consultancy 25 Germany 01:12

22 SeniorManager—Chemicals Top-Management

Consultancy

14 Great Britain 00:45

1;2Within one interview session

*Former SeniorManager at RawMaterial Producer.

the appropriate degree of individual statement analysis for any case (Rhein & Sträter, 2021). We applied GABEK-WinRelan as it has been found

advantageous compared to other qualitative methods (e.g., Atlas.ti, NVivo, and so on) since (1) it combines qualitative analysis steps—coding and

evaluating—with quantitative analysis steps—counting and clustering—on the same textual dataset (Raich et al., 2014) and (2) the rule-based anal-

ysis of GABEK-WinRelan improves the accuracy of content analysis while allowing for scrutinizing detailed and abstract questions (Hielscher &

Will, 2014; Müller et al., 2011). Therefore, it can support the elaboration on individual problems as well as advancing to more abstract levels of

analysis. This rule-based procedure of systematizing, coding, and interpreting the data is (finally) able to enhance the validity of data and findings

(Müller et al., 2011). Further, GABEK-WinRelan has proven efficient in related research fields such as corporate environmentalism investigating US

companies from the Fortune 500 index and German companies from the DAX-30 index across different industries (Müller et al., 2011), or corpo-

rate sustainability research of German companies from the DAX-30 index (Hielscher &Will, 2014). In the plastics packaging industry context, the

method has recently been effectively applied by scholars in circular economy and sustainable consumption research (e.g., Herrmann et al., 2022;

Rhein & Sträter, 2021).8

Our coding process involvedmultiple iterative coding cycles. The first stage covered detailed reading of interview transcripts examining the col-

lected data, which was followed by an initial coding of the dataset. Applying GABEK-WinRelan ensured to guarantee the coding quality since it can

systematically analyze the argumentative structure of transcribed interviews by examining the sentence structure, intent, and underlying concept

(Zelger, 2000). In this step, interview transcripts were manually divided into so-called text units that one single thought of an interviewee exactly

represents one text unit.One text unit canbedescribed as a comprehensible andmeaningful set of coherent ideas that typically encompasses one to
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two sentences (Zelger, 1991). This procedure resulted in 680 distinct text units. Each text unit was saved on a single digital index card in theWinRe-

lan systemof index cards (Herrmannet al., 2022). In thenext step, three tonine keywords per text unitwere identified and coded sincepsychological

research suggests that a person can simultaneously bear up to nine thoughts in mind (cf. Miller, 1956). The keywords, which include the semantic

essence, were checked for synonyms and replaced accordingly. Finally, we obtained 372 distinct keywords. Second, we clustered and synthesized

codes under abstract and theoretical categories (Saldaña, 2016) with the purpose to create linguistic “gestalten.” The terminology “gestalt” is used

in analogy topsychological researchonperceptive appearances. In the context ofGABEK,weuse thedefinitionofRaich et al. (2014, p. 748),whohas

defined a linguistic gestalt as “an abstract entity consisting of a specific, meaningful group of text units fulfilling syntactic, semantic, and pragmatic

rules.” Creating linguistic gestalten has been conducted recursively (Müller et al., 2011) followed by synthesizing and clustering to hyper-gestalten

(Figure 1).

(2) We conducted an iterative empirical–theoretical analysis, in which we identified gestalten, bundled them into hyper-gestalten inductively,

and then aggregated these hyper-gestalten into hyper-hyper-gestalten.9 We sensitized the latter to the four key dimensions proposed by extant

CE literature (e.g., Grafström & Aasma, 2021) resulting in the gestalten tree(s) “skeleton” (Figure 1). Consequently, we applied a complementary EI

perspective on the “skeleton” of CE barriers and drivers by extending the contemporary EI determinants’ categorization (e.g., Kiefer et al., 2019)

toward the differentiation between internal, external (intra-industrial), and external (inter-/cross-industrial) (Figure 1). Finally, we employed the

theoretical concept of the ordonomic three-level framework on the gestalten tree(s). Based on the final deductive steps, we aimed to create an

enhanced understanding by revealing a novel perspective on barriers and drivers that hinder or facilitate systemic “eco-effective” CE innovation.

4 FINDINGS

As illustrated in Figure 1, our findings reveal that barriers to CE innovation largely manifest on individual firm (internal) and/or intra-industrial

(external) levels, while drivers to CE innovation primarily emerge beyond industrial boundaries on the inter-/cross-industrial level (external).

4.1 Social/Cultural

4.1.1 Barriers

On the firms’ internal level, findings indicate that fear and avoidance of uncertainty and risks of producers (and their employees) in relation to

circular practices, materials, and processes obstruct learning processes. In addition, hesitant and even reactionary business culture has frequently

beenmentioned during the interviews as a barrier to CE innovation within firms.

On the intra-industrial level, there seems to exist an issue of silo-thinking between the companies in PUR industries (and beyond), which leads

to significant disadvantages to achieve the idea of systemic CE innovation as stated by the CEO of a PUR Manufacturer “[I]t would be beneficial, if

we could share a common language on this topic [CE] to find a consensus . . . I have got the feeling, everyone is ‘backing own bread’ and we cannot afford to

act like this in [our] industry” (see Table A1 in Appendix 1 for details). A reoccurring critique point from interviewees was that CE innovation suffers

from costumer (B2B) and consumer (B2C) acceptance of CE products. Furthermore, unconcerned, and inappropriate consumer (buying) behavior

is counterproductive. Particularly relevant for products that are embedded in other materials, the lack of consumers’ knowledge and awareness is

hindering cultural change in the PUR industry.

On the inter-industrial level, third parties, for example, NGOs are perceived bymany interviewees as an integral part for amulti-stakeholder dis-

course to facilitate a functional CE. However, interviewees with different backgrounds were, at times, apprehensive of negative influences toward

the public discourse due to third parties’ (i.e., NGOs) own interests and agendas. More concretely, some interviewees mentioned that particularly

NGOsmay lack required and specific CE know-how. This runs the risk of channeling the public debate into an emotive rather than a fact-based one.

Few intervieweesmentioned that someNGOs further lack the ability to carefully consider issues and ignore a required differentiation competence.

4.1.2 Drivers

On the inter-industrial level, drivers for CE innovation include an open and mindful communication beyond immediate industry boundaries. Relat-

edly, transparency for the public, academic, and business discourses are essential and a precondition for consumer education toward CE principles

and practices. A system approach and thus companies’ and industries’ interdisciplinary exchange in open loops between various (plastics) industries

requires moving beyond silo-thinking and setting-up diverse inter-disciplinary expert teams to create new and interrelated knowledge. This was

mentioned by the CEO of a PUR Consultancy “[O]pen-loops [are] much smarter because I can leverage opportunities, which have not previously existed”

(see Table A1 in Appendix 1 for details). This development can further be accelerated by continuous exchanges through feedback loops between
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F IGURE 1 Gestalten tree(s)
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different yet synergetic industries. Commenting on the third parties’ (e.g., NGOs, industry associations) roles to facilitate systemic CE innovation,

interviewees confirmed their critical role, principally to create public awareness, to drive a fact-based public discourse, and to educate the civil

society. Surprisingly, some interviewees noted that channeling or even “instrumentalizing” of their immense power can accelerate the CE progress

beyond immediate industry boundaries to enable CE innovation by, for example, orchestrating stakeholder collaborations.

4.2 Institutional/Regulatory

4.2.1 Barriers

On the intra-industrial level, the interview findings confirmed that there exists a high degree of complexity regarding different regulations and

overlaps onEuropeanandnational levels toPURs. Yet, different regulations inEUcountries remain thenorm, such aswaste, rawmaterial treatment,

and shipping. This stands in contrast to the notion thatwastemust be understood as a secondary rawmaterial circling in (open) loops. Furthermore,

in the eastern European regions, government activity (national and local) in the area of auditing must be significantly strengthened. Moreover,

interviewees observed that regulatory institutions in the EU lack knowledge on PURs and know-how to adequately support the CE transition. Due

to the high versatility of PUR supply chains and end-industries, one-fits-all solutions are difficult to implement as stated by a Senior Manager of a

ChemicalCompany “Ourmaterials are part of different streams,whichhave/or not alreadyhavededicatedobligations . . . It is not thatwe candirect all of these

things . . . You cannot have a one-fit-all solution” (see Table A2 in Appendix 2 for details). Besides public ordering, interviewees also referred to private

ordering barriers for CE innovation. Namely, aManager of a Recycler underlined “We need to partly distance from the topic of self-regulation, because it

has always a touch of pure greenwashing” (see Table A2 in Appendix 2 for details), thus deteriorating sincere CE-innovation activities by firms. Other

interviewees are apprehensive that industrial property rights or issues of “unmanageable” self-interests could contradict self-regulatory effort.

4.2.2 Drivers

On the inter-industrial level, the EU is perceived as an immense driver to enable functional incentivization by directives and/or regulations. For

developing adequate rules, a multilateral stakeholder approach toward functional regulation is highly appreciated since “with the circular economy,

obviously we see new stakeholders become relevant” (Senior Manager, Chemical Company) (see Table A2 in Appendix 2 for details). In particular, the

harmonizationof chemical andwaste legislationacross industries atEU level stoodout asonedesirable aim.Aneffectiveextendedproducer respon-

sibility (ERP) scheme was emphasized as one key driver for the transition period since it significantly increases the producers’ responsibilities.

Further, the call for functional national institutions in all EU countries has been observed. Whereas the instrument of a recycling quota was con-

troversially discussed, interviewees mostly agreed on the idea(s) of using CE-innovation funds, taxation, and/or subsidization. Remarkably, various

interviewees recognized a combination of self-regulation (private ordering) and legislative regulation (public ordering) as the most promising path

toward functional rules for facilitatingCE innovation: “self-commitment and governmental regulation, they are a good combination, both of them together”

(Manager, Chemical Company) (see Table A2 in Appendix 2 for details). Interviewees frequently mentioned branch agreements, standardization of

(secondary) raw materials, and credible labeling as viable means of incentivization through self-regulation. The respondents emphasized the need

for their extension on inter-/cross-industrial structures to redirect competitive processes within industries, and particularly to address potential

(future) synergistic adjacent industries.

4.3 Economic/Market

4.3.1 Barriers

On the firms’ internal level, interviewees raised the concern of additional costs in supply chain areas such as production, logistics, and distribution.

Additional high upfront investment costs and different states of assets are challenging to move toward innovative CE practices. A former Senior

Manager of a Chemical Company stated that firms face the issue to potentially cannibalize their current linear business (model) when innovating

circular businesses. Consequently, engaging in CE innovation needs to become a profitable business case for firms. Yet, companies’ fear to lose their

reputation bymoving individually toward circularity.

On the intra-industrial level, interviewees noted that recycling options depend on the crude oil price since there exists a price competition

between theuse of recycled and virginmaterials.Moreover, the currently established globalizedmarkets are saturated regarding customer demand

of pre-consumer and post-consumer recyclates. Namely, a high level of information asymmetries between actors in PUR markets are hindering

CE innovation. Interviewees emphasized two possible drawbacks of using recyclates. First, the PUR industry could suffer a competitive disadvan-

tage being substituted by other plastic materials and second, companies operating within PUR markets fear to lose existing market shares. Some
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interviewees perceived current globalwaste exports as a key barrier since they reduce inputmaterials for domestic recycling. AManager (Recycler)

stressed “if you push innovative concepts, this will cost more during the transition period, compared to well-established linear systems. This is a fact” (see

Table A3 in Appendix 3 for details). Established linear supply chainmechanisms are causing very low quantities of good-quality waste-flow volumes

and thus issues regarding profitable economies of scale. For voluminous materials such as PUR foams, an efficient reverse logistics approach is

absent. Furthermore, mechanical recycling suffers a matching problem between recyclers and manufacturers. PUR supply chains possess a huge

complexity and diversity, and thus, it is difficult to source secondary (raw) materials from reliable and enough suppliers to guarantee high quality

and security of supply.

4.3.2 Drivers

On the firms’ internal level, interviewees emphasized organizational innovation of circular business models in combination with a vital CE strategy

as crucial since it is expected as advantageous regarding themarket and negotiation power of firms.

On the inter-industrial level, collaboration schemes are stated by interviewees as the most promising driving force. Collaboration of firms on a

horizontal basis with competitors and firms operating beyond immediate industrial boundaries can enable CE innovation as stated by a Manager

(Recycler) “if you want to improve [CE-innovation], [a variety of firms] need to come together, [like] shoe manufacturer, mattress manufacturer, . . . waste

management companies” (see Table A3 in Appendix 3 for details). In contrast, collaboration on a vertical basis along the supply chain has been rather

acknowledged as an “optimization” strategy. A viable management of (reverse) network collaboration with other industries is essential to connect

the different pieces for realizing a functional circular supply network.

4.4 Technological

4.4.1 Barriers

On the firms’ internal level, interviewees noted that although product differentiation leads to competitive advantages for individual firms, the

immense variety is perceived as a drawback for circularity due to immense variabilities. PUR material substitutes impede firms to engage in

CE-innovation activities. Furthermore, issues in quality of recycled input can lead to performance issues for firms’ production of (semi-)finished

products.

On the intra-industrial level, PURwaste flows are primarily contaminated by biological content or by legacy chemicals, which impair their reman-

ufacturing opportunities.10 This also affects the difficult process of waste separation of PUR. Further, the vast majority of PUR waste still ends in

landfills, leading to thedestructionof immensevaluepools and thedeteriorationof eco-systems. In addition, recyclingplants on industrial scale have

not yet reached a “technically ready level.” The PUR foam waste takes vast volumes, which causes processing and logistic issues. Yet, high-quality

recycling requires high-quality input and thus current recycling is limited by iteration and primarily results in downcycling. Further, low qualities

(e.g., color, hazardous substances) cause processability risks (see Table A4 in Appendix 4 for details).

4.4.2 Drivers

On the inter-industrial level, drivers are an efficientwaste flowmanagement and an industry-overarchingwaste-management infrastructure ensur-

ing pure waste flows including efficient collection systems and/or take-back systems across different industries. Most interviewees acknowledged

collaborative technological innovation beyond immediate industry boundaries as vital precondition. This consists of collaborative innovation for

(chemical) recycling but also thermal recovery options for residuals. Since PUR is embedded in othermaterials, product design for circularity needs

to be addressed inter-/cross- industrial to enable the versatile supply chains for realizing circular material flows (see Table A4 in Appendix 4 for

details).

5 DISCUSSION

5.1 Barriers and drivers that hinder or facilitate CE innovation

In response to the current knowledge gap onCE-innovation dynamics, we introduce a dynamic Schumpeterian perspective to the ordonomic three-

level framework to conceptually discuss our findings on CE barriers and drivers stimulating CE innovation in the PUR industry. We propose to

endogenize technological innovation since eventually technology depends on incentive properties. As already noted by Schumpeter ([1911] 2006),
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F IGURE 2 Technological endogenization in
the three-level framework (inspired by Pies
et al., 2010)

historically it has not been the case that technological inventions have led to the emergence of capitalism, but capitalism has led to the emergence

of technological inventions and innovations. In fact, redirecting incentive properties by “coordination” can enable enhanced collaboration (and com-

petition) structures that assist reframing the CE-innovation challenge from mere individual firms’ “optimization” toward “governance innovation.”

As a result of this endogenization, we can utilize the ordonomic tree-level framework distinguishing between two major stages to systematically

discuss our findings on (1) barriers and (2) drivers as illustrated in Figure 2—further elaborated on in Sections 5.1.1 and 5.1.2, respectively.

5.1.1 Barriers

Major findings indicate that barriers hindering CE innovation are largely related to firms’ internal and intra-industrial (external) levels, which was

confirmed by recent studies (e.g., Hartley et al., 2021). However, our study moves beyond existing results from the literature and correlates these

barriers to the business conduct (basic game) since firms still face linear incentive systems that lead them to choose their “best strategies” individ-

ually. This forces individual firms, however, to continue incremental innovation for “eco-efficiency” selecting discrete moves within a given (linear)

game.

In the technological dimension, our findings validate recent CE studies on plastics by, for example, Kawashima et al. (2019), Paletta et al. (2019),

or Siltaloppi and Jähi (2021) who discovered that technological limitations cause barriers in plastics industries, that is, waste flow contamination,

complexity of products, and shortcomings in production processes. Although CE scholars found different significances of technological barriers

ranging from relatively high (de Jesus & Mendonça, 2018) to relatively low (Kirchherr et al., 2018), our approach proposes to redirect attention

toward the creation of appropriate incentive structures by endogenizing technological advancement and thus shifting the debate to enhanced

coordination activities.

In the economic/market dimension, our findings indicate lock-in effects in current linear infrastructures, excessive upfront investment cost, high

cost for production/selling of circular products, and an unsupportive market environment as barriers, which is in line with findings by, for example,

Vermunt et al. (2019) and plastics-focused CE study results by, for example, Dijkstra et al. (2020). Nevertheless, our study advances on available

knowledge through novel insights in revealing a “recycler matching problem” beyond what has been documented in the available literature on

plastics barriers. In addition, the immense supply chain complexity anddiversity, found in the specificPUR industry setting, is particularlyhighlighted

as an enormous barrier.

In the institutional/regulatory dimension, large parts of the existing CE literature (e.g., Moreau et al., 2017; Stumpf et al., 2021; van Keulen &

Kirchherr, 2021) and EI literature (e.g., Aldieri et al., 2021; Petruzzelli et al., 2011) highlighted public ordering that calls for political interference

via laws and regulations only to shape the conditions for businesses. This insight substantiates in the plastics sector since, for example, Bening et al.

(2021) and Paletta et al. (2019) predominantly emphasized the role of political decision-makers to shape institutional conditions for a transition

to a CE perceiving firms as “passive rule-takers.” However, our findings indicate that self-regulatory (private ordering) drawbacks also need to

be considered in plastics industries as complementary institutional barrier to CE innovation, thus additionally appreciating firms as “active rule-

makers.”

In the social/cultural dimension, our findings suggest that consumer awareness and culture are certainly barriers to CE innovation as similarly

highlighted by Kirchherr et al. (2018). However, our studymoves beyond this generic insight and uncovers that those barriers are still related to the

basic game since awareness and cultural determinantswould not be (predominantly) decisive for CE innovationwhen functional rules already exist.

Further, our study highlights that firmsmust consider and anticipatemissing third parties’ capabilities that can hinder CE innovation. Although very
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few studies mentioned the relevance of third parties (e.g., NGOs) for plastics industries (Gong et al., 2020) or for CE in general (Kalmykova et al.,

2018), anticipation of positive and even negative characteristics as well as their activemanagement hasmostly been neglected.

5.1.2 Drivers

Our study reveals that drivers facilitating CE innovation primarily emerged beyond immediate industry boundaries. Against this backdrop, “gover-

nance innovation” appears to be instrumental to reframe the innovation challenge from a problem of the firm’s individual innovation capabilities to

a problemof its external constraints. This view emphasizes “coordination” for collaborative innovation processes beyond individual firms and indus-

try boundaries. Hence, our studymoves beyond findings on the CE fromHartley et al. (2021) and on “environmental innovation” perspectives from,

for example, Petruzzelli et al. (2011) by unearthing the importance of inter-/cross-industrial incentive structures to enable collaborative innovation

within the PUR industry. Most notably, our findings highlight the exchange with adjacent industries (i.e., using same [secondary] rawmaterials, e.g.,

PET, PP, etc.).

In the economic/market dimension, our findings confirm CE plastics studies by, for example, Bening et al. (2021) and Dijkstra et al. (2020) and

“environmental innovation” studies (e.g., Petruzzelli et al., 2011) that emphasized the relevance of inter-organizational relationships, but particu-

larly stressed vertical coordination along the supply chain and third-party involvement.However, our findingsmovebeyondwhat has been reported

in these studies and reveal that such vertical (hierarchical) coordination rather follows an “optimization logic.” Even more, our study shows that

functional CE innovation demands horizontal “coordination” and thus requires a change in perspective froma customer-centric structure in current

(institutionalized) industry settings toward increasingly paying attention to a procurement-centric structure (i.e., origin of secondary rawmaterials)

to redirect competitive processes within an industry (e.g., direct competitors) but also with firms operating in adjacent industries (potential future

competitors operating not in the same branch but in same [e.g., rawmaterial] markets).

This insight also affects the institutional/regulatory dimension acknowledging current governance initiatives by, for example, trade associations

(branch agreements, standards, etc.), which have been mentioned in few available CE studies (e.g., Dijkstra et al., 2020; Tura et al., 2019). Our

study ascertains that a sole customer-centric view is only limitedly able to establish viable incentive structures for inter-/cross-industrial collab-

oration. We found that inter-/cross-industrial branch agreements, inter-/cross-industrial standardization, and inter-/cross-industrial labeling are

key to create vital incentive structures (by private ordering) beyond immediate industry boundaries. While recent CE (e.g., Tura et al., 2019) and

innovation studies (e.g., Aldieri et al., 2021; Petruzzelli et al., 2011) have largely implicated public ordering by governmental interference as a func-

tional driver, we discovered that only a vital combination of (i) public ordering and (ii) private ordering considering (cross-)industry dependencies

holds an immense potential to (re-)arrange incentive structures, which can then enable CE-oriented “creative destruction” of markets.

Relatedly, our findings stress the importance of creating and driving functional discourses. Yet, the CE literature largely lacks a nuanced per-

spective on positive and even negative characteristics of involved stakeholders that influence the functionality of (public, political, and business)

discourses, which are necessary to reorient semantics for creating (novel) shared categories of thinking and change mental models aiming at a

(re-)forming of functional institutional arrangements. Instead of addressing the mere “optimization paradigm” of focal firms within given con-

straints, our findings expose that social interactionproactively needs tobe (horizontally) “coordinated” (andnot solely optimized) beyond immediate

industry boundaries. As a result, our study accentuates an important but underemphasized aspect in the literature that besides the emergence

of innovative concepts, the CE particularly requires innovative actors (and stakeholders) (Table 4), thus responding to various CE–EI scholars

who called for further research to the role of diverse stakeholders in CE-innovation processes (e.g., de Jesus et al., 2021; Kiefer et al., 2021;

Prieto-Sandoval et al., 2018).

5.2 Implications for literature, politics, and practice

The focus on “eco-efficiency” in the contemporary EI literature (see, e.g., Hazarika & Zhang, 2019a; He et al., 2018) has been conveyed in the CE–EI

research (e.g., Cainelli et al., 2020; Demirel & Danisman, 2019; Scarpellini et al., 2020). As a case in point, some of the latter studies have pre-

dominantly discussed mere “optimization” concluding that “[t]he dynamics of CE-related innovation imply a slow techno-economic transformative

process . . . more a ‘reform’ than a ‘revolution’” (Cainelli et al., 2020, p. 10). However, our study advances existing knowledge by arguing to redirect

attention to “governance innovation” for enabling “eco-effective” (“revolutionary”) CE innovation. We revealed functional discourses as prerequi-

site including diverse (new) stakeholders. While studies by Durán-Romero et al. (2020) or by Jakhar et al. (2019) discuss major stakeholders in a

generic manner, our study enriches their insights by identifying novel relevant stakeholders for CE–EI and particularly hints to stakeholders that

operate beyond immediate industry boundaries.

Although the CE literature on barriers and drivers has revealed remarkable findings, future studies could increasingly benefit from cross-

disciplinary research by applying theoretical concepts from literature streams that have a more detailed pronounced emphasis on fundamental

theory. This becomes evident when evaluating recent studies on CE barriers (e.g., Dijkstra et al., 2020; Hartley et al., 2021) that contributed to
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TABLE 4 (New) stakeholder constellations can drive CE innovation

Stakeholders Current view: EI View: CE innovation CE-innovation driver

Suppliers Intra-industrial Intra-industrial and

inter-/cross-industrial

Investigation beyond current procurement

perspectives on cross-industry level (i.e., same

rawmaterials)

Customers Intra-industrial Intra-industrial and

Inter-/cross-industrial

Examination beyond current end-market

structures to novel end-markets in a CE

NGOs Inter-/cross-industrial Inter-/cross-industrial Consideration of NGOs positive contribution but

also negative influence

Universities, research

institutes

Inter-/cross-industrial Inter-/cross-industrial Exploration of collaboration options with

researchers and scholars

Industry associations Intra-industrial Intra-industrial and

inter-/cross-industrial

Refocus activities from current end-market

perspective to future procurement perspective

across industries

Subject matter experts Internal, intra-industrial Internal and intra-industrial and

inter-/cross-industrial

Examination of internal, intra-industrial, and

inter-/cross-industrial R&D

Competitors Intra-industrial Intra-industrial Consideration of CE-oriented branch agreements

(only) as first step

Potential (future)

competitors

— Inter-/cross-industrial Investigation of inter-/cross-industrial industry

agreements (future procurement perspective),

standardizations, labeling

TABLE 5 Five derived strategic deliberations to facilitate CE innovation

# Strategy

(i) Re-direct attention from business-centric (eco-)innovation activities focusing on technological innovation and thus optimization toward

governance innovation enabling coordination of collaborative approaches withmultiple actors (evenwhen at first glance there appeared to

be nowin–wins in the past)

(ii) Interpret negative externalities not as ‘‘market failures’’ but as ‘missingmarkets’’ or ‘‘missing exchanges’’ and thus as a business opportunity to

‘‘creatively destruct’’ existingmarket structures facilitating development of newmarkets for a CE

(iii) Create a CE-enabling (innovation) environment by, that is, building strategic alliances with actors beyond immediate industry boundaries

(iv) Exhaust opportunities for the collective introduction of viable inter-/cross-industrial (self-)commitments (private ordering)

(v) Participate in and (re-)direct functional (public) discourses withmultiple stakeholders to actively shape the prerequisites for vital public and

private ordering. Anticipate positive and even negative characteristics of (all) involved actors

literature by, for example, deriving strategies to overcome identified CE barriers (solely) emphasizing “collaborationwithin the supply chain,” which

(un-)intentionally implies vertical (hierarchical) “optimization” and largely neglects horizontal “coordination.” Adding and expanding on these stud-

ies, we revealed that a refocus on horizontal “coordination” beyond immediate industry boundaries is a prerequisite for successful CE innovation.

In fact, even though the studies by, for example, Hartley et al. (2021) or Kirchherr et al. (2018) provide noteworthy insights into CE barriers, their

understandings in form of a “chain reaction” and “salience of CE barriers” were merely based on interview data. Yet, such studies would further

benefit by systematically applying a theoretical lens on their remarkable findings.11

Furthermore, the interconnectedCE–EI literature stream aswell as the political discourse could further benefit bymoving away from the largely

applied diametrical “dialectic between the state vs private actors” (Colombo et al., 2019, p. 653) since this terminology frequently ends in zero-

sum thinking framing both as “rivals” instead of complementary partners. Our study suggests refocusing from stressing political interventions in

EI (Hojnik & Ruzzier, 2016b) and CE (e.g., Paletta et al., 2019) to emphasize a detailed investigation of both as complements—private and public

ordering.

Overall, we hope to contribute to the development of complementary approaches by deriving five vital strategic deliberations to facilitate sys-

temic CE innovation for practitioners (Table 5). We expect that our approach can also be applied to other industries and geographies beyond PUR,

and thus, this may pave the way for future studies and insights on how to advance toward functional CE innovation. We explicitly call for future

research to constructively criticize our idea aiming to strengthen this contemporary field that in our view can create critical and significantmomen-

tum for enhanced sustainable development, eventually leading to a system-wide transformation as part of a resilient, inclusive, and sustainable

economy.
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5.3 Limitations

Althoughour studyprovidesnovel insights, it is also subject to limitations. First, thepresented findings arenarrowly industry andgeography specific.

Therefore, we invite further empirical research to test our findings in other industries and wider geographical scopes. Second, our study revealed

relevant economic and “non-economic” actors who play a crucial role to drive functional discourses. However, we call for future research to expand

and deepen our findings and to critically investigate the role of NGOs, industry associations, universities, consultancies, etc., expanding beyond

immediate industry boundaries. Third, our research is the basis for the examination of detailed institutional arrangements and governance. Thus,

we suggest to further investigate governancemechanisms for inter-industrial collaboration. Finally, andwhile theknowledgeon systemicEI forCE is

still emerging, this field requires additional conceptual studies to successfully decouple economic growthandenvironmental benefits by considering

possible CE-innovation rebound effects (e.g., Zink & Geyer, 2017) investigating the opportunities for their active management instead of solely

promoting renunciation.

6 CONCLUSION

The aimof this researchwas to deliver an identification ofmajor CE barriers and drivers that hinder or facilitateCE innovation in the European PUR

industry. This study found that CE innovation will challenge conventional innovation knowledge indicating the necessity to redirect attention from

individual firm and intra-industrial levels to the functional coordination beyond immediate industrial boundaries (inter-/cross-industrial). One of

themajor contributions is the argumentation thatmere “optimization” is limitedly able to enhanceCE innovation, whereas “governance innovation”

for vertical and particularly horizontal coordination can promote CE-innovation activities more efficiently. Thus, this study highlighted vital impli-

cations to enrich future research for functional CE–EI. In addition, five strategic deliberations were derived to facilitate systemic CE-innovation

activities with the aim to support managers in redirecting innovation activities from “eco-efficiency” toward “eco-effectiveness” for easing and

underpinning the transition to a functional CE, eventually resulting in more sustainable and resilient economic systems.
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NOTES
1 In EI research, the terms “environmental innovation,” “green innovation,” “sustainable innovation,” and “eco-innovation,” have been used interchangeably (e.g.,
Bitencourt et al., 2020; de Jesus et al., 2021; Díaz-García et al., 2015; Karakaya et al., 2014). Whereas we generally appreciate a differentiation between

these concepts, we subsume “environmental innovation,” “green innovation,” and “sustainable innovation” under the umbrella concept of “eco-innovation” (EI)
due to the interrelatedness of these concepts in the literature and the research aim of this study.

2To the best of the authors’ knowledge, there exists no previous study that provides specific insights on CE barriers and drivers stimulating innovation for

this particular industry.
3This article does not address the discussion in academia whether the intention for ‘‘eco’’ in EI is decisive or not (see, e.g., del Río et al., 2016).
4Although the theoretical backgrounds of EI studies on determinants differ significantly (e.g., general innovation theory, resource-based view, institutional

theory, stakeholder theory, and so on), the identified (categories of) determinants are very similar in the literature (Hojnik & Ruzzier, 2016b).
5This insight also corroborates in the closely related literature streamon sustainable (including green, environmental) supply chainmanagement as indicated

byChen et al. (2017) noting that in the literature “horizontal collaborationwith competitors and others . . . were rarely studied” (Chen et al., 2017, p. 77). As

highlighted by Schultz and Everding (2022) and Schultz (2021), functional circular supply chainmanagement requires tomove beyond vertical structures.
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https://orcid.org/0000-0002-2467-1891
https://orcid.org/0000-0001-7763-8588
https://orcid.org/0000-0001-7763-8588
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6Exceptions to this statement are Hartley et al. (2021) and Kirchherr et al. (2018) who have reproduced a ‘‘chain reaction’’ of CE barriers primarily based on

interview statements.
7Researchers applyingGABEKrecommended “executing about20oral interviews . . . moreoral interviewsdonotprovide a surplus value in gaining additional

knowledge” (Raich, 2008, p. 27).
8GABEK-WinRelan has proven functional in various research settings and literature streams, for example, business model research in the retail industry

(food, textile, and furniture) (Haas, 2019); organization andmanagement research in the financial service industry (Raich et al., 2014); servicemanagement

research in the medical equipment industry (Paluch, 2014); tourism management research in hospitality industry (Sharma et al., 2012); human resources

management in European crisis managers (Haus et al., 2016).
9Terminologies: (i) gestalten (similar to Corley &Gioia’s (2004) notion of first-order concepts); (ii) hyper-gestalten (similar to Corley &Gioia’s (2004) notion

of second-order themes; (iii) hyper-hyper-gestalten (similar to Corley &Gioia’s (2004) notion of aggregated dimensions).
10As noted by most interviewees, slowing strategies (repair, reuse, remanufacture) are of limited value to properly solve the PUR waste issue. This is in line

with academic literature and practice-oriented studies on PURsmentioned in Section 3.1 of this study.
11As already stated byKarl Popper in 1934: “observation is always observation in the light of theories” (Popper ([1934] 2002, p. 37, emphasis in original) further

underlined byMilton Friedman in 1959: “A theory is thewaywe perceive ‘facts’, andwe cannot perceive ‘facts’ without a theory” (Friedman [1959] 2008, p.

166).
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