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ABSTRACT 
Firms in various industries strive to narrow, slow down, and close resource flows, moving toward a circular economy (CE). We 
theorize that the transformation of established companies toward CE includes two critical interconnected dimensions—adjust-
ment of external collaboration relationships and internal reorganization. We conducted a qualitative study in the plastics indus-
try to explore them empirically. Our analysis indicates that established firms adapt their external collaborations in four ways: 
companies modify the criteria of partner selection and the strength of dyadic relationships, add new partners and roles in the 
value chain, and consolidate the external collaboration network. These collaboration adjustments are accompanied by three key 
facets of internal transformation—reorganization of permanent and temporary organizational structures and processes. Finally, 
our study provides new insights into the interplay of the intra- and interorganizational dimensions of the shift toward the CE. 

1 | Introduction 

Grand challenges, particularly the Sustainable Development 
Goals of the United Nations, sparked a powerful need for 
change at various levels (George et  al. 2016). Scholars as well 
as practitioners argue that an important way to promote sus-
tainability is the circular economy (CE) (Ellen MacArthur 
Foundation 2020; Sharma et al. 2021). According to Geisendorf 
and Pietrulla (2018), the core of CE is maintaining the value of 
products and materials, avoiding waste, and keeping end-of-life 
products as resources within the economy. The “R-framework” 
describes the primary CE principles, for example, reduce, reuse, 
recycle, and recover (Kirchherr et al. 2017). From the manage-
ment perspective, the CE reframes waste as a resource and rede-
signs material loops (Geissdoerfer et al. 2017). Today, there is still 
great potential in the implementation of the CE, as, for example, 
recycled secondary materials account for only 7.2% of material 
consumption across all sectors in the context of the global econ-
omy (Circle Economy 2023). Successful implementation of CE 
not only brings benefits to companies but also contributes to the 

sustainable development of our society and the environment. 
Therefore, a better understanding of how CE initiatives can be 
implemented gains crucial importance. 

As the transformation toward CE is a relatively new phenom-
enon, knowledge on the “experiences and other struggles” of 
firms pioneering in CE implementation is still limited (Piila 
et al. 2022). In particular, previous studies argued that the shift 
toward CE makes interorganizational collaboration necessary 
(Aarikka-Stenroos et al. 2022; Gebhardt et al. 2022) and this col-
laboration has a positive effect on CE implementation (Schöggl 
et  al.  2023). However, while research on CE is burgeoning 
(Kirchherr et al. 2023), much remains to be understood about 
the mechanisms of how industrial organizations can build new 
collaboration patterns toward achieving circularity. 

Furthermore, while scholars stress that organizational structure 
can support or hinder CE implementation (Assmann et al. 2023) 
and established firms must “reconfigure” their activities to im-
plement CE (Khan et al. 2020a), past research paid only limited 
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attention to exploring the actual reorganization of internal CE-
related processes (Eisenreich et  al.  2021) and organizational 
structures (Eikelenboom and de Jong 2022). 

Moreover, while previous studies found that internal organi-
zational processes and competences affect the characteristics 
of external collaboration networks (Reck et al. 2022), the links 
between firms' internal organizing toward CE and the external 
collaboration relationships are still underexplored (Aarikka-
Stenroos et al. 2022; Suchek et al. 2021). Hence, our study the-
oretically and empirically addresses these three shortcomings: 
First, the insufficient understanding of measures by which 
firms build CE collaborations. Second, the missing knowledge 
on how companies reorganize their internal processes and 
structures as they move toward CE. Third, the dearth of knowl-
edge on the links between external collaboration and internal 
reorganizing. Hence, our study explores the following research 
question: How do established firms in the plastics industry re-
organize internally and externally toward achieving circularity? 

We decided to look at the efforts of companies in this particular 
industry because plastics is among the most likely and most far-
reaching industries impacted by CE initiatives (Ellen MacArthur 
Foundation 2020, n.d.). The European Commission attributes 
a high potential for the implementation of CE initiatives within 
this sector due to the high consumption of resources (European 
Commission 2020). In a similar vein, the United Nations 
Environment Programme (2023) also stresses a need for system 
change to implement CE in the plastics sector. Finally, other re-
cent studies underline the importance of this sector (Barford and 
Ahmad 2023; Schultz et al. 2024). To address our research ques-
tion, we collected qualitative data on 21 firms from Germany and 
France as they are two of the three countries with the biggest plas-
tics industries in the European Union (Plastics Europe 2021). Our 
extensive qualitative database consists of 25 interviews and over 
200 publicly accessible company documents. For the collection and 
analysis of these qualitative data, we follow the tenets of grounded 
theory, especially the Gioia methodology (Gioia et al. 2013). 

The remainder of this paper is structured as follows. First, we 
briefly summarize the theoretical background and previous 
empirical findings on circular oriented collaboration and in-
ternal organization. Then, we describe our data collection and 
analysis. The findings section consists of four parts. Initially, 
we show the plurality of observed CE strategies and CE-related 
innovation challenges. Subsequently, the internal reorganizing 
activities and adjustment of external collaboration are presented 
in detail. The last part of the findings' section focuses on the in-
terplay of internal reorganizing and adjustments of external col-
laboration. In sum, our paper provides several contributions to 
current research on organizational transformation and collabo-
ration toward CE: We augment the literature on intra- and inter-
organizational dimensions of CE transformation. Furthermore, 
we enhance research by identifying interdependencies of inter-
nal reorganizing and external collaboration. 

2 | Theoretical Background 

CE transformation refers to firms that move away from a linear 
economy and implement circular initiatives in their business 

activities (Asgari and Asgari 2021; Uhrenholt et al. 2022). Scholars 
argue that “the transition from linear models to the CE supported 
by innovation is a complex issue, especially because it comprises 
a large number of different actors, networks, connections and or-
ganizational structures” (Sehnem et al. 2022, p, 245). For firms, 
this transformation entails two major change arenas—intraorga-
nizational adaptation and the adjustment of interorganizational 
collaboration activities (Frishammar and Parida  2019). On the 
one hand, companies have to introduce modifications inter-
nally, adapting their organizational structure, processes, and 
capabilities (Assmann et  al.  2023; Bocken and Geradts  2020). 
Organizational transformation is generally defined as “intraorga-
nizational change that leaves the organization better able to com-
pete effectively in its competitive milieu” (Newman 2000, 603). 
In their recent systematic review, Graessler et al. (2024) charac-
terized organizational change toward CE as radical, holistic, iter-
ative, and systematic. Hence, organizational CE transformation 
can be understood as a gradual process “where companies pro-
gressively integrate the array of environmental activities [recy-
cling or reusing materials, reducing consumption, saving energy, 
and developing sustainable products or services] until achieving 
the integration of the CE” (Arranz et al. 2024, 3). Such transfor-
mations are also referred to as second-order change, as they affect 
the core of an organization in a particularly radical way and are 
associated with major uncertainties and risks (Newman 2000). 

Recent CE studies have addressed several internal aspects of the 
organizational shift toward CE and, more broadly, sustainabil-
ity. In particular, scholars investigated circular strategy and cul-
ture (Bertassini et al. 2021; Blomsma et al. 2019), organizational 
design and dynamic capabilities (Bocken and Geradts  2020; 
Khan et al. 2020b; Köhler et al. 2022), and corporate activities 
related to CE opportunities and circular business model trans-
formation (Frishammar and Parida 2019; Khan et al. 2020a). In 
the following, we focus on one of the core factors that essentially 
affects almost all aspects of organizational life—the internal or-
ganizing. In doing so, we draw on recent works that have already 
made efforts to bring internal organizing into connection with 
the CE transformation. For example, Bocken and Geradts (2020) 
described the involvement of top management, the introduction 
of autonomous and separated units, and the tailored innovation 
processes as enablers of sustainable business model innovation. 
Furthermore, Khan et al. (2020a) recommend that “firms that 
want to pursue CE business opportunities should include CE in 
the organizational structure” (p. 1491). 

On the other hand, in addition to internal reorganization, com-
panies have to strategically develop and adjust collaborative re-
lationships with other actors (e.g., business ecosystem partners) 
within their external environment (Kuhlmann et al. 2023). This 
challenge has been discussed in the literature as “CE collabo-
ration” (Aarikka-Stenroos et al. 2022; Gebhardt et al. 2022). In 
general, from the organizational theory perspective, companies 
can choose between four coordination mechanisms to promote 
the shift toward CE: make, ally, buy, or do nothing (Hansen and 
Revellio 2020; Tuladhar et al. 2024). Ally refers to hybrid trans-
actions that are neither simple market exchanges (buy) nor ac-
tivities integrated internally within organizational hierarchies 
(make) due to high complexity, the requirement in specific in-
vestments and the general incompleteness of contracts (e.g., 
Williamson 1991). Collaboration, that is, the “ally” mode, refers 
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to interorganizational relationships (IOR) aimed at “voluntarily 
helping others to attain a common […] or a private goal” (Castañer 
and Oliveira  2020, 994). Interorganizational collaboration has 
been found to have a significant positive effect on the implemen-
tation of CE strategies (Schöggl et al. 2023). CE collaboration is 
defined as voluntarily working together with others to implement 
CE strategies inside the own organization, in partner organiza-
tions, or the whole system while considering the whole lifecycle. 
Organizational and sustainability scholars advocated that there 
are several reasons why collaboration plays a crucial role in CE 
(Gebhardt et  al.  2022). In particular, firms usually initiate CE 
collaboration to enable resource flows among business partners 
(Aarikka-Stenroos et al. 2022) and develop or improve services 
and products (Faems et al. 2005; Fluchs et al. 2022; Lichtenthäler 
and Neligan 2023). With regard to resource flows, it should be 
emphasized that in the context of CE, not only the availability 
and access to external resources are a motive for collaboration 
but also recycling, reuse, processing, and disposal are becoming 
increasingly relevant to enable further utilization of resources to 
reduce waste at the end-of-life (Tuladhar et al. 2024). In addition, 
CE collaboration can be differentiated according to the stages of 
the product lifecycle. This leads to transdisciplinary collaboration 
at the circular design stage to access new knowledge, intensified 
collaboration at the circular product and service stage to create 
and capture value, and collaboration at the upscaling circular 
resource recovery stage to grow networks (Danvers et al. 2023). 

In contrast to previous research, which often treated these two 
big arenas of organizational transformation as isolated from one 
another (Zollo et al. 2013), we argue that for the shift toward, 
both of them—internal reorganizing and adjustment of external 
collaboration—are likely to be necessary and thus have to be 
performed by organizations in a coordinated manner. 

CE studies revealed that limited internal capabilities and re-
sources increase the need for collaboration, and flexible internal 
structures have been found to facilitate collaboration (Brown 
et al. 2018). Further research also revealed other facilitators of 
interfirm CE collaboration, such as sustainability-oriented in-
ternal decision models, collaborative skills, industry-related 
CE expertise, the ability to bear uncertainty and complexity 
(Kleine Jäger and Piscicelli  2021), and dynamic capabilities 
(Khan et  al.  2020b; Köhler et  al.  2022). Therefore, firms have 
to recognize their needs regarding CE collaborations (Brown, 
Baldassarre, et al. 2021; Brown, Von Daniels, et al. 2021) to select 
partners and align with them (Pedersen et  al.  2023; Tuladhar 
et al. 2024). Furthermore, classical supply chain differentiation 
of upstream and downstream partners becomes obsolete due to 
the shift toward CE, resulting in the need to design more com-
plex networks (Sudusinghe and Seuring 2022). 

Some studies focus on a better understanding of collaboration 
with individual stakeholder groups in the CE context. For ex-
ample, current studies highlight that firms with environmental 
product designs were able to achieve cost performance through 
collaboration with suppliers (Chavez et  al.  2023). Moreover, 
collaborations with entrepreneurial companies introduce inno-
vative business models and open up new market opportunities 
for established corporations (Veleva and Bodkin 2018). Finally, 
recent research shows that civil society organizations such as 
nongovernmental organizations, nonprofit organizations, and 

social movements engage in boundary work that enables circu-
lar design and circular innovations through collaboration and 
mutual learning (Ho et al. 2022). 

Previous works on innovation also inform our line of reasoning 
regarding possible links between internal and external perspec-
tives. Tidd (2001) has argued, for instance, that an organiza-
tional response to uncertainty and complexity consists of the 
combination of internal organization and external relationships, 
also known as the contingency view of innovation management. 
Especially for small and medium-sized companies, the access to 
external resources is frequently of crucial importance for the de-
sign of internal innovation processes due to resource constraints 
(Dossou-Yovo and Keen 2021). 

In sum, despite the burgeoning work on organizational trans-
formation toward CE, there is still a dearth of research on the 
interplay of internal reorganizing (internal reconfiguring) and 
adjustment of external collaborations (external reconfiguring). 
Previous works advocated, for instance, that “the journey to-
ward CE starts with (re)designing the product, which leads to 
the transformation around which all other changes in the or-
ganization and supply chain collaborations are then arranged” 
(Aarikka-Stenroos et  al.  2022, 332), but fall short in address-
ing those organizational changes in more detail. Our findings, 
analysis, and discussion in the remaining sections deepen and 
augment the previous insights regarding organizational trans-
formation toward CE. 

3 | Qualitative Research Design 

3.1 | Data Collection 

The empirical setting of this study includes companies that 
face challenges related to the circularity of plastics. We used 
the theoretical sampling approach (Foley et  al.  2021; Glaser 
and Strauss 1967), which means that the selection of cases fol-
lows theoretical considerations in order to control variance 
and ultimately support inductive theorizing (Charmaz and 
Thornberg 2021; Eisenhardt 1989; Glaser and Strauss 1967). Our 
theoretical sampling was guided by three initial selection crite-
ria, namely regional focus, company age, and observable and ac-
knowledged progress in CE implementation: We collected data 
on 21 firms from Germany and France as they are two of the three 
countries with the biggest plastics industries in the European 
Union (Plastics Europe  2021). As we focus on transformation, 
we addressed incumbent companies with at least 10 years of exis-
tence since we assumed those incumbents to experience a need 
to adapt existing collaboration patterns and well-established in-
ternal routines to make the move toward circularity (Steiber and 
Alänge 2021; Tuladhar et al. 2024). Additionally, we considered 
empirical insights from previous works to inform our selection 
criteria. Studies found that individual German companies have 
very different levels of CE transformation (Fluchs et  al.  2022; 
Lichtenthäler and Neligan 2023). This suggest that not all com-
panies are implementing CE at the same time and at the same 
pace. Rather, there are pioneer companies that are of particu-
lar interest to our study. Hence, we focused on companies that 
are already making innovative contributions to the CE in plastics 
or plastic packaging. To find them, we have checked publicly 

8452 Business Strategy and the Environment, 2025 
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available information on CE innovation initiatives. Most sampled 
companies have received awards or certificates for their efforts 
(e.g., D51, D187, and D210). In the process of theoretical sam-
pling, early interviews provide insights to question assumptions 
and concepts or give hints on how to understand emergent con-
cepts better that guide the further data collection (Charmaz and 
Thornberg 2021; Foley et al. 2021). Hence, we engaged in simulta-
neously conducting collection, coding, and analysis of data so that 
the developed themes and dimensions guided us to decide “what 
data to collect next and where to find them, in order to develop … 
theory as it emerges” (Glaser and Strauss 1967, 45). For example, 
initial interviews signaled the need to collect additional enriching 
views from recycling companies and industry consultants. 

Eighty-five interview requests were sent out in two waves. In 
the first wave, we contacted 31 companies and conducted 11 in-
terviews between June and August 2022. The second interview 
period ran from February to October 2023. Fifty-four compa-
nies were contacted, of which 15 requests were successful. In 
sum, we conducted 25 semistructured interviews with 26 top 
and middle managers (in one of the interviews, two managers 
have participated). To achieve theoretical saturation (Glaser and 
Strauss 1967), we continued data collection until we could not 
find any nonredundant information among the interview par-
ticipants and confirmed the developed themes and dimensions 
(Nag and Gioia 2012). 

During data collection, we undertook several actions to address 
possible biases. Biases can arise both on the part of the research-
ers (e.g., confirmation bias) and on the part of the informants 
(e.g., social desirability bias, retrospective bias) and reduce the 
validity and reliability of a study (Bergen and Labonté  2020; 
Graebner et al. 2012; Tuladhar et  al.  2024). While the inter-
views were the primary form of data collection, we intensively 
engaged in data triangulation to enrich contextual knowledge 
and increase trustworthiness (Flick 2018; Nag and Gioia 2012). 
In doing so, we collected and analyzed over 200 publicly avail-
able documents to reduce informant bias (see Appendix 1). 

We developed the interview protocol based on design princi-
ples for semistructured interviews (Adams 2015; Rowley 2012) 
and previous empirical work on CE collaboration (Leising 
et al. 2018) to reduce researcher bias. Interview questions can 
be found in Appendix 2. To reduce informant bias during the 
interviews, we made a point of following up if an answer seemed 
incomplete or generic and regularly asked for additional real-
life examples or experiences (Bergen and Labonté  2020). Two 
interviewers conducted the interviews. One could concentrate 
on listening and asking questions, while the second led the in-
terview. We recorded and transcribed all interviews (see also 
Appendix 3). We followed up each interview with a reflection on 
our expectations and possible interpretations of the answers to 
counteract confirmation bias. 

3.2 | Data Analysis 

For our study, we chose the qualitative research design as it is ad-
vantageous in areas of nascent, not well-established theory (e.g., 
Graebner et al. 2012). Qualitative research builds on inductive 
theorizing of static and dynamic words and visuals that make 

up qualitative data, which require detailed description and an 
interpretation of the database (Bansal et al. 2018; Gephart 2004). 
Qualitative methods help to reach the goal of understanding 
(Bettis et al.  2015). An important argument for applying qual-
itative research is that this research design allows the analysis 
of phenomena that take place on different levels (Bansal and 
Corley 2011). Since the implementation of CE takes place both 
internally and through CE collaborations, as argued above, this 
is an advantage as both the internal level and the level of in-
terorganizational collaborations as well as the ecosystem level 
can be considered. Additionally, qualitative research seeks to 
understand complex, often messy and new phenomena (Bansal 
et al. 2018), when the existing literature needs advancements by 
additional detailed descriptions, interpretations, and theoretical 
explanations (Bluhm et al. 2011). As the CE transformation in 
the plastics sector is still in its infancy, knowledge on this phe-
nomenon is yet limited, which requires further description, un-
derstanding, and explanations. To achieve the goal of describing, 
understanding, and explaining, qualitative research is espe-
cially valuable to answer research questions about how and why 
(Bansal et al. 2018; Gephart 2004; Gioia et al. 2013). The formu-
lated research question, how established firms of the plastics 
industry reorganize internally and externally toward achieving 
circularity, shows a fit with the logic of qualitative inquiry. 

The research design of this work was based on the Gioia meth-
odology (Gioia et  al.  2013; Magnani and Gioia  2022), a recent 
refinement of the grounded theory approach. The guiding 
principles of all grounded theory methods refer to the ongoing 
comparison of emergent categories, concepts, patterns, and in-
terrelations with each other and existing theoretical arguments, 
simultaneous data collection and data analysis, theoretical sam-
pling, and theoretical saturation (Charmaz and Thornberg 2021; 
Corbin 2021). These methods are aimed at building theories in-
ductively (Heath and Cowley 2004). 

We began our data analysis with the first interview round, 
steadily supplemented insights, and developed the emerging 
framework via the newly added interviews and data triangu-
lation. We used MAXQDA 2022 and began with an inductive 
open coding to identify topics from informants' perspectives 
(Corley and Gioia  2004; Gioia et  al.  2013). Relevant and inter-
esting aspects for the research question or the understanding of 
the phenomenon have been highlighted and coded. In this step, 
we remained very close to the wording of the data basis to avoid 
unintentional interpretation. In the second step, we compared 
codes to build superordinate categories representing researcher-
focused themes (Corley and Gioia 2004; Gioia et al.  2013; Nag 
and Gioia 2012). Similar codes from the first step have been 
grouped into superordinate categories and labeled with names 
that provide a first theoretical interpretation. This bundling 
into categories requires a repeated comparison of the previously 
formed codes with each other and the emerging categories, tak-
ing into account the actual meaning contained in the data. The 
analysis of the interviews from the first round followed a purely 
inductive approach with a focus on internal organizational de-
sign and related external CE collaboration. Only afterwards, we 
consulted the literature on CE collaboration regarding the three 
emergent themes (circularity-related innovation challenges, 
internal reorganizing, and external collaboration adjustment) 
and included more questions in the interview guidelines for the 

Business Strategy and the Environment, 2025 8453 
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        FIGURE 1 | Data structure. *R labels from CE literature (Bocken et al. 2016; Kirchherr et al. 2017; United Nations Environment Programme 2023). 
Abbreviations: circular economy (CE), research & development (R&D). 
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second interview round. Our qualitative analysis constitutes an 
ongoing comparison of emergent codes, categories, patterns, and 
interactions with each other (Charmaz and Thornberg  2021; 
Corbin 2021). We reread interviews several times and discussed 
emergent themes (Gioia et  al.  2013; Lincoln and Guba  1985). 
Furthermore, in line with the informed grounded theory, we 
compared insights with theoretical arguments (Locke  2002; 
Thornberg and Dunne 2019). The resulting data structure 
(Figure 1) shows informant-based first-order codes, researcher-
centric second-order themes, and general, overarching theoreti-
cal dimensions. 

In addition to the data triangulation, we took several other steps 
to ensure the rigor of our analysis and reduce possible bias. Both 
authors engaged in data analysis to reinforce the credibility 
of our findings (Bähr and Fliaster 2023; Gioia et al. 2010). We 
also deployed several procedures, such as checking transcripts 
for obvious mistakes and managing interview transcripts, pub-
lished articles, reports, and other collected documents using 
a software program (Corley and Gioia  2004). We have tried 
to consider and represent all data sources in the data analysis 
(Tuladhar et al. 2024). We emphasize this by giving examples of 
the data sources. Data sources are named with an abbreviation 
consisting of a letter and a consecutive number. “I” stands for 
“interview” and “D” stands for “document.” This form of data 
triangulation enabled us, for example, to compare statements 
from different data sources in a comprehensible way. Finally, we 
also discussed the results with external experts at international 
research conferences in order to challenge our own assumptions 
and counteract confirmation bias. 

4 | Findings 

The following section describes key findings. The discussion of 
our empirical findings is provided in the final section. 

4.1 | The Plurality of CE Strategies and CE-Related 
Innovation Challenges 

In order to understand how companies can succeed in CE 
transformation, it is first necessary to explore the underlying 
CE strategies and the associated CE innovation challenges. CE 
includes narrowing, slowing, and closing loops, also known as 
reducing, reusing, and recycling (Bocken et al. 2016). Such CE 
strategies are often described with “R”s ranging from typologies 
containing four Rs (e.g., reduce, reuse, recycle, and recover) 
up to ones that include nine or more Rs (Barreiro-Gen and 
Lozano 2020; Kirchherr et al. 2017; United Nations Environment 
Programme 2023; D37, D71). The individual strategies are not 
free of overlap (Bocken et al. 2016). Therefore, our first research 
objective was to understand what CE means for our sample com-
panies (see Figure 2). 

Following previous works (e.g., Bähr and Fliaster 2023; Weber 
et  al.  2019), as we proceeded further with data collection and 
analysis regarding CE strategies, we did not assemble first-order 
categories into second-order themes inductively. Instead, we 
have assigned them to different predefined themes, that is, dif-
ferent “R” strategies drawn from the recent CE literature. This 

FIGURE 2 | Pluralism of circularity strategies in plastics. *R labels 
from CE literature (Bocken et  al.  2016; Kirchherr et  al.  2017; United 
Nations Environment Programme 2023). 

procedure allows us to systematize novel data “without rein-
venting the well-ridden wheels” (Gioia et al. 2013, 21). Our data 
show that the CE strategies of the investigated companies are 
diverse and divided into four thematic areas. 

The first strategy, reduce, is aimed at using fewer resources and 
producing less waste. It includes making existing production 
facilities more efficient to save resources and energy (D4, D38, 
D177) and using less material while maintaining full function-
ality (D17, D60, D169). Firms have pursued this strategy for 
many years, essentially for economic reasons (D39, I19, I23). 
The second strategy, reuse, refers to repeated or prolonged use 
of products and the resulting slowing down of cycles. Pursuing 
smaller internal initiatives marks the mere beginning of CE 
transformation (D40, I4, I23) before firms initiate more com-
plex reuse approaches in collaboration with external partners 
(D186, I6, I18, I22). 

Recycling includes approaches that aim to close cycles through 
design for recycling to improve the recyclability of materials and 
products (I16, I19, I23) and the use of secondary materials such 
as recyclates (I8, I13, I22) or the use of waste gas for plastics 
production (D1). Mechanical recycling is the most widespread 
approach to producing recyclates, in which granules are cre-
ated from homogeneous monomaterial plastic waste by wash-
ing, crushing, and melting processes. Mechanical recycling 
approaches can be differentiated according to the type of waste 
used. Several companies in our sample have a long tradition of 
so-called postindustrial recycling (D37, D148) in which produc-
tion waste is fed back into the production process (I4, I15, I20). 
Postindustrial recycling is distinguished from postconsumer 
recycling, which uses waste collected from end consumers as 
input material (D11, D22, D73). Postconsumer waste creates 
higher challenges for companies since neither the materials nor 
their prior uses are known (I3, I8, I21). 
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Furthermore, several respondents mentioned “thermal recy-
cling,” that is, energy production from waste (I3, I5, I15). Some 
companies are exploring chemical recycling processes, especially 
for materials unsuitable for mechanical recycling, or using the 
output of chemical recycling processes in applications where 
mechanically produced recyclates are prohibited due to product 
safety concerns (I6, I12, I23). Chemical recycling is an umbrella 
term for several chemical processes that produce substances 
from plastic waste with similar chemical properties to crude oil 
(Ragaert et al. 2017; D40). These processes are still under devel-
opment (D1, I24, I25). 

The fourth “R” strategy we found in our sample is related to en-
abling biological flows. We label this strategy as replace. This 
strategy includes the use of CO2 emissions (D130) or bio-based 
materials such as corn, as well as the biodegradability of sub-
stances through composting processes (I6, I16, I19). Usually, 
bio-based plastic shows the same properties as conventional 
plastic (D26, D33) and cannot automatically enter biodegrada-
tion. Some companies have successfully created bio-based plas-
tic and biodegradability but still see these approaches as niche 
solutions (I20, I21, I23). 

We further found that the implementation of these CE strate-
gies causes innovation challenges for the companies. Our data 
reveal that these challenges refer to the innovation content and 
process. First, the total need for innovation, for example, re- and 
upcycling (I11, I13, I20), is growing as various industries with 
distinct material streams use plastics (I14). In particular, firms 
must innovate to meet quality requirements, as some companies 
cannot easily use recycled materials. For instance, regulation 
determines the (non)use of recyclates due to product safety is-
sues in food and pharmaceutical industries or fire protection of 
technical plastics (D107, D199, D209). 

Regarding the research and development (R&D) process, its 
speed and duration came to the fore as important challenges. 
Innovation activities in many industries aim at rapid progress. 
However, due to the CE shift, the targeted long period of use 
tends to delay innovation (I20). Furthermore, redesigning ex-
isting interdependent business models and their underlying 
technological base is a substantial challenge that takes time 
(I25, D149, D171). For instance, developing approaches to chem-
ical recycling takes years (I5, I15), and innovation projects fre-
quently take longer than initially planned (I19). The mentioned 
disadvantages of recycled materials are the complexity and costs 
of recycling processes compared to the production of virgin ma-
terials (D199). One respondent explained that recycling includes 
“too many individual steps to get something back from the col-
lected waste. You can only do that by reducing these steps. But 
you compete against an optimized product with fully automated 
mass production” (I20). Some companies engage in various par-
allel development activities (I25) and anticipate that projects 
might fail (I19) or orient their development activities toward the 
strictest regulation (I18) to reduce risk. Other firms postpone 
development activities or invest in other regions because uncer-
tainty regarding future approval procedures and regulation is 
considered too big (I23, I25). 

The organization of material cycles is also challenging because 
of conflicting loops and the “limited availability” of resources 

(plastic waste). The OECD currently estimates that plastic pro-
duction will triple by 2060 (OECD 2022). Hence, the growing 
use of recycled materials cannot satisfy the industry's demand 
(I14, I21) without enhanced quality (Schmidt and Laner 2023). 
While CE generally includes narrowing, slowing, and clos-
ing loops (Bocken et al. 2016), concerning plastics waste, po-
litical efforts support reducing plastics and narrowing loops 
(Turning the Tide on Single-Use Plastics, 2021). Thus, compa-
nies feel that political measures interfere with their innovation 
efforts providing fewer incentives for firms' R&D investments 
in slowing and closing loops (I3). There are also conflicts of 
interest between the various stakeholders due to conflicting 
loops. For example, as one packaging producer explained, “an 
innovation that significantly reduces the weight of packaging 
[narrowing] is of no interest to the recycling industry [clos-
ing]” (I24). 

In addition, it is increasingly difficult for small and medium-
sized plastic-producing companies to purchase recycled ma-
terials on the market (I8, I17, I21) as larger companies absorb 
significant shares of available capacities to meet quota regula-
tions on recycled materials in production (I13) and thus reduce 
freely available quantities through exclusive contracts with col-
lectors and recycling companies (I25). To address these CE in-
novation challenges, industrial companies in our study combine 
internal reorganizing with adjustments of external collabora-
tion activities. 

4.2 | Internal Reorganizing 

Figure  3 contains central aspects of internal reorganization, 
adjustment of external collaboration, and their interplay. 
Concerning the former, we found that internal reorganizing 
includes three approaches: reorganizing permanent structures, 
temporary structures, and value creation processes. The orga-
nizational structure refers to the company's solution for how 
work is distributed (Balachandran and Eklund  2024; Joseph 
and Gaba 2020). It entails decisions concerning, for example, 
specialization (occupations and job titles), functional and 
vertical differentiation (number of different units and hierar-
chical layers), formalization (rules and job descriptions), and 
centralization (participation in decision-making and bundling 
of tasks) (Balachandran and Eklund 2024; Damanpour 1991). 
Thus, reorganizing the permanent structure is defined as a 
change in specialization, differentiation, formalization, or 
centralization without the plan to reverse these changes with 
the achievement of a predefined goal or time. Reorganizing 
the permanent organizational structure for CE relates to a re-
alignment of R&D and the creation of new CE responsibilities. 
Organizational design solutions include creating a CE position 
for the first time (I6, I16, I19, I24, I25) and reorganizing tasks 
of organizational functions (e.g., R&D, sales) to free up suffi-
cient time resources for the fulfillment of new CE-related tasks 
(D147, I17, I23), as well as bundling of existing CE-related 
functions in new departmental structures, business units, or 
coordinating entities, such as committees and working groups 
(D112, I11, I17). As a result, the circular oriented reorganiza-
tion of the permanent structure leads to more centralization 
and specialization (D70, D148, I25). For example, one firm in-
troduced several new units: 
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        FIGURE 3 | Established companies' transformation to circularity as interplay of internal reorganizing and adjustment of external collaboration. 
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A completely new department was created, mainly for 
strategic product management. Product management 
is now in charge of dealing with [CE-related] tasks. 
… A new business unit has been created in recent 
years. This unit is now responsible for … compounds. 
It directly results from sustainability considerations 
and CE efforts. 

(I12) 

Another interviewee explained: 

We need a […] network function that tries to establish 
cooperation via the various stakeholders, … because 
the whole issue [CE] definitely cannot be solved alone 
[… We need] a cross-departmental function that can 
act and operate independently and then strategically 
initiate actions or activities in a structured manner. 

(I24) 

Noteworthily, the reorganization of internal R&D comes along 
with additional innovation content mentioned above, for exam-
ple, the use of recycled materials, eco-design, and design that 
enables reselling, refurbishing, and remanufacturing after the 
initial use ends (I6, I12, I18). This means that the reorganiza-
tion of internal structures makes it possible to visibly anchor the 
new innovation content in the company by defining roles, tasks, 
and units. Besides, this internal and permanent reorganizing of 
R&D supports the management of CE-oriented projects (D112, 
I19, I25) and the accompanying reorganization of processes 
(D75, I23, I24). 

In addition to the reorganization of the permanent structure, 
companies also reorganize their temporary organizational 
structure by bundling activities in new projects to enable CE im-
plementation. In contrast to permanent structures, which are 
created for an unlimited period of time, temporary structures 
refer to a specified goal to be achieved or a predefined period 
of time (Bakker et al. 2016). For example, additional temporary 
units result in project teams, while temporary specialization 
and formalization result in the definition of project tasks and 
roles. Firms in our study start several in-house CE-related R&D 
(D178, I2, I17) and strategy projects (D3, D72, D147). These proj-
ects go hand in hand with firms' increased willingness to invest 
financial resources in CE (D5, D37, D122) and higher awareness 
regarding the availability of (supra-) national research funding 
(D147, D162). In addition to technology-oriented projects, com-
panies also carry out new market-related activities, for example, 
by commissioning studies and polls on waste/resource flows 
and consumer preferences to expand the organizational knowl-
edge base (D2, D91, D196). Firms also engage more in industry 
and trade associations on national and supranational levels (I3, 
I17, I19). 

The temporary projects support the implementation of the CE 
strategies and address the CE innovation challenges described 
above in several ways. The defined duration of projects supports 
the formulation of objectives, making it easier and more trans-
parent to track the implementation of CE initiatives. This also 
allows for a better assessment of one's own progress over time 

and identification of delays. Hence, creating temporary projects 
leads to a more informed assessment of the innovation challenge 
in terms of speed and duration. Furthermore, projects address 
the innovation content challenge by pooling together employees 
with different functional backgrounds. These different func-
tional backgrounds bring complementary knowledge, which 
helps cover the entire product life cycle and consider relevant 
external stakeholders across the entire value creation process. 

Finally, our data analysis reveals that firms transform their value 
creation processes. Organizational value creation is organized in 
processes that involve multiple activities carried out by differ-
ent organizational actors (Mohapatra et  al.  2024). Therefore, 
the reorganization of value creation processes refers to the ad-
aptation of existing activities and the CE-oriented design and 
integration of new activities in the course of the implementation 
of CE strategies (reuse, reduce, recycle, and replace). This reor-
ganization is challenging because firms have optimized linear 
production processes for many years. Consequently, highly effi-
cient organizational routines in the linear setting become obsta-
cles to new circular solutions. Hence, the perceived requirement 
is, for instance, that recycled materials used as a replacement 
must perform at least as well as the replaced virgin materials 
(I9). To substitute virgin materials with recycled ones, the in-
volvement of the R&D department in procurement processes is 
growing rapidly as recycled materials are less standardized and 
more demanding to process, resulting in a growing need for ex-
pert know-how and additional testing processes (I16, I19, I22). 
Furthermore, additional administrative processes emerge in the 
context of R&D due to the certification of new circular oriented 
process technologies and materials (D78, I4, I20). The relevance 
of R&D also grows for sales processes because using recycled 
materials in products requires the (R&D) staff to explain new 
technical specifics in more depth (I16, I23). This means that the 
adaptation of the processes entails a change in the responsibility 
of the R&D department with regard to new and more extensive 
tasks. There is therefore an interaction between the introduction 
of CE processes and the definition of tasks and roles of R&D. 

Regarding the innovation challenges mentioned above, our 
data shows that while established, thoroughly optimized linear 
production processes no longer offer potential for easy improve-
ments (“narrowing loops”), new CE processes are still less effi-
cient (I4, I8, I16). Thus, instead of incremental improvements, 
firms strive to develop and adopt new circular processes (I5, I12, 
I13) through a CE-based redesign. This changes the content of 
innovation in a radical way and means that the necessary ad-
justments for companies cannot be fully anticipated. For exam-
ple, I15 explained that as the company began to sell not only 
films but also granules, “adding the compounding component to 
these processes was a lot more complicated than expected” and 
the company “had to add and change several activities for the 
compounding business to operate smoothly.” 

What is more, we found that redesigning internal processes 
for circularity is most challenging when accompanied by the 
need to coordinate with other actors along the value chain. One 
reason for this is the different interests and perspectives of the 
stakeholders due to the sometimes-contradictory logic of the dif-
ferent CE strategies. A reduction in easily sortable and recycla-
ble materials in production (reduce) can make recycling more 
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difficult and thus reduce the quality of recycled materials. It is 
therefore important that the actors coordinate their processes. 
For instance, I22 explained: “a big deal is that we develop [recy-
cled] materials together with recyclers and also strive to develop 
processes together with recyclers [who] … improve the [recycled] 
material for us.” In addition, the joint development of recycled 
materials ensures that they meet the requirements of producers 
and thus create demand for the innovative materials. This ex-
planation also highlights how the internal reorganizing of pro-
cesses triggers external collaboration and vice versa (see below). 

4.3 | Adjusting External Collaborations 

After the explanation of the internal reorganization in the 
previous section, this section describes the adaptation of CE 
collaboration. We identified four main arenas of change con-
cerning interorganizational CE collaboration. First, with the 
shift toward CE, the firms adapted their criteria for the selec-
tion of collaboration partners: As the awareness of CE increases 
(I10, I11, I21), CE pioneers increasingly look for and collaborate 
with partners who share their interests in CE and sustainability 
(D148, I23, I17). For example, as observed by I13, some business 
customers “pay attention to this [CE and sustainability] and 
make their entire product range sustainable. For example, their 
cleaning agents are organic; hence, they also use environmen-
tally friendly circular oriented packaging to go with it.” This 
consideration of CE also results from the challenge of dealing 
with conflicting loops and interests of actors. A greater aware-
ness of the interests of different stakeholders enables companies 
to come up with complementary win–win solutions. In order to 
support partner selection, the companies in our study commu-
nicate their CE strategies extensively to the outside world. They 
signal their CE awareness and, thus, attractiveness as collabora-
tion partners by introducing CE-oriented labels and trademarks 
(D32, D96, D164). 

The new CE-oriented selection criteria result in a further change 
in firms' collaboration portfolios. We found two main changes 
regarding firms' collaboration portfolio. On the one hand, firms 
collaborate with new and different partners; on the other hand, 
firms consolidate their value creation network through targeted 
interventions. Particularly the reorganized internal processes 
trigger collaboration with new and different partners and roles. 
Current partners bring together formerly unconnected value 
chain actors by hosting meetings with different partners, such 
as machine manufacturers (I23). Likewise, firms' representa-
tives from R&D departments participate in trade fairs and en-
gage in industry projects and associations to build networks and 
initiate new collaborative relationships (D80, D103, D167). I17 
explained: “A [research] institute approached me and asked if 
we could do a joint project. The person from the institute met me 
in a [CE-oriented] committee. It is a [new] project about recycled 
materials. You get to know each other in those networks.” The 
common interest in CE is therefore also a door opener for the 
initiation of joint projects, as the players get to know each other 
as like-minded people and connect other actors in their personal 
networks. 

CE collaboration that involves new roles in the value chain 
is necessary, as additional dependencies must be taken into 

account if material flows are to be maintained in the loop. 
Plastics in the context of CE means “a completely different 
value chain, completely different players” (I5), and thus, firms 
establish “exchange with other partners, business associations, 
completely other stakeholders” (I7). For example, I15 noted that 
“regarding possible investment partners in chemical recycling 
capacities … you always have to look for partners who handle 
enough waste to operate such a plant. … These are usually the 
waste disposal companies.” Such partnerships did not exist in 
the linear economy as waste management was another separate 
industry. Waste management processed what was left over at 
the end of the life cycles. In the CE, there is a growing mutual 
interdependency because producers are also dependent on high-
quality material flows from the waste management industry as 
they strive to incorporate recycled materials into the production 
process. 

Particularly regarding suppliers of recycled materials, imple-
mentation of CE moves forward through new partnerships with 
companies whose core competence is related to recycling pro-
cesses (I16, I19, I23). One respondent explained: “Regarding 
standard [virgin] materials, of course, it is also the case that the 
purchasing department somehow dictates and says: ‘Listen, if 
you use the standard materials, then we have one, two, three 
preferred suppliers. So, please do me a favour and try to get along 
with them.’ … But … the suppliers who deliver recycled polypro-
pylene are not the standard polypropylene suppliers” (I19). In 
the linear economy, the standard suppliers were large chemical 
companies that produce the precursors for plastics from crude 
oil. The CE transformation adds recyclers as completely new ac-
tors for collaboration. 

Shifting toward CE firms cannot rely solely on bilateral collab-
orations but frequently approach the entire supply chain (I11, 
I15, I17). For example, one interviewee listed the collaborating 
partners: “We as a film-packaging manufacturer, the food man-
ufacturer, the waste disposal company, and the chemical com-
pany. So, this is definitely a collaboration along the entire value 
chain” (I12). Collaboration across the entire value chain enables 
the firms to coordinate the material flows and design coherent 
and closed value creation processes and reduce the challenge 
of conflicting loops. In addition, firms are also beginning to 
collaborate with institutions they did not consider in the past, 
such as national (D88, I19) and foreign universities (D98, I14). 
The importance of universities and research centers is increas-
ing, as they provide, for instance, information on complex CE 
processes, upcoming trends, and current developments (I24). 
Above all, these new partners help the companies to overcome 
the innovation challenge of the new content: These partners fa-
cilitate radical solutions by bringing fresh knowledge and com-
plementary perspectives from other industries and sectors. 

We found that companies also intervene to consolidate their 
value creation networks. For instance, some firms acquire other 
companies and strengthen their circular innovation capabilities 
(I24, D4, D156) and their position within the ecosystem through 
vertical integration (I16, I18, I20). Acquisitions change not only 
the internal organizational design but also the structure of the 
network of relationships, initiating shifts in the power balance. 
This type of power through advantageous access to resources 
or customers opens up additional opportunities for action. For 
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example, customers of plastic firms with substantial market 
power, for example, well-known brands and retail chains, can 
either steer the overall system toward CE and motivate others 
into joint CE activities or undermine the transition (I13, I21, I23). 

The last adaptation of collaborations is the change in relation-
ship strength. Our data reveal that firms adapt the strength of 
dyadic collaboration ties in both directions. Tie strength is one 
of the significant attributes of interfirm networks that refers 
to the closeness and intensity of interorganizational relation-
ships. Recent studies showed that “strong ties,” that is, repeated, 
trustworthy, and intensive interactions between firms, encour-
age joint problem-solving, mutual learning, and interorgani-
zational knowledge sharing (e.g., Reck et  al.  2022; Reck and 
Fliaster 2022). On the one hand, our data reveals that close col-
laborative relationships have become more critical for the firms; 
one respondent described the modern chemical industry as “a 
world of partnerships” (I2). Companies in our sample communi-
cate more to understand the needs of partners (I5, I20, I23), ex-
plain the consequences regarding the use of recycled materials 
(D68, I20, I19), enter more detailed bilateral agreements (D39, 
I15, I23), and jointly develop processes and materials (I19, I20, 
I22). Furthermore, organizational actors create additional ties 
between already affiliated partners, as several additional con-
tributors with specific expertise join the exchange, for example, 
R&D and CSR departments (I25). The more intensive collabora-
tion also results from the complexity of the CE transition and the 
distribution of the necessary knowledge to overcome the content 
of innovation challenge among different actors. 

On the other hand, management of tie strength is not a unidirec-
tional activity since firms not only strengthen but also weaken or 
end partnerships. The latter happens, for instance, when compa-
nies discover that their partners have a different understanding 
of CE (I1, I13). In addition, companies distinguish between who 
they consider to be responsible and nonresponsible partners in 
terms of the corporate attitude to sustainability (I4, I9) and adapt 
the relationships accordingly. Hence, while collaboration in gen-
eral plays a significant role in firms' CE transformation, the ex-
isting partnerships are re-evaluated and adapted. 

4.4 | The Interplay of Internal Reorganizing 
and Adjustments of External Collaboration 

Having described the internal reorganization and the adapta-
tion of CE collaborations, we will now discuss the links between 
the internal and external levels. Our analysis shows that com-
panies strive to synchronize internal reorganizing efforts with 
the adjustment of external collaborations to tackle CE-related 
innovation challenges. The data we collected indicate that there 
are two distinct modes of interplay—(a) the links among differ-
ent elements of internal reorganizing or the elements of external 
collaboration activities and (b) the interactions between internal 
and external elements (see Figure 3). 

(a1) Links among internal reorganizing activities: Our data 
shows that internal reorganizations in the three subareas iden-
tified above (permanent structure, temporary structure, and 
value creation processes) do not take place in isolation from each 
other but rather form coherent interdependent configurations. 

New and distinct positions, units, and departments created as 
entities within the permanent structure support the creation 
of temporary projects by bridging the gap between permanent 
and temporary organizational structures. A notable example 
involves personnel in the recently instituted units actively par-
ticipating or taking responsibility for temporary projects due 
to their growing CE proficiency (I12, I17, I23). This expanding 
expertise further bolsters the identification of necessary and 
feasible process reorganizations. The companies in our study 
effectively manage the sophisticated tasks of restructuring the 
value creation processes through thorough coordination within 
cross-functional and interorganizational project groups (I15, 
I19, I24). Hence, new temporary structures (e.g., CE projects) 
enable the reorganization of value creation processes. 

(a2) Links among external collaboration adjustments: The adap-
tations of individual collaboration activities do not take place in 
isolation from each other but are mutually dependent. The mod-
ified selection criteria for collaboration partners, such as shared 
interest or CE expertise, pave the way for adapting the collabo-
ration portfolio. These novel criteria are the foundation for iden-
tifying and engaging with suitable partners (D103, D167, I17). 
Establishing collaboration between formerly unrelated compa-
nies also closely connects with the augmented consolidation of 
the value creation network and the adaptation of network rela-
tionships' strength. Notably, the new CE-oriented suppliers fos-
ter more profound collaboration when compared to traditional 
suppliers such as global chemical corporations (I16, I19, I23). 

(b) The interplay between internal reorganization and adjust-
ments of external collaboration: Another important finding is 
that internal reorganizing is also closely interwoven with the 
adaptation of collaboration. More precisely, we have identified 
three different interaction patterns between internal reorganiz-
ing and adjustment of external collaboration (b1, b2, and b3). 

(b1) Our analysis revealed that the reorganization of the per-
manent organizational structure facilitates the search for col-
laboration partners with congruent sustainability interests (I17, 
I23, I24). Emerging units bundle internal expertise, signal the 
company's involvement in CE initiatives, and present a clearer 
and more accessible entity to prospective external collaborators. 
The freshly established units explicitly shoulder internal and 
external CE-related collaboration responsibility. This responsi-
bility includes tasks such as identifying suitable partners. They 
progressively build up the knowledge needed to obtain and in-
terpret labels and certificates, such as RecyClass and Cyclos 
Certifications, that signify the firm's commitment to CE initia-
tives to external partners (I19, I20, I24). 

The temporary organizational structure interacts closely with 
the adaptation of the collaboration portfolio and the changes in 
relationship strengths (Interaction b2). Our data underscores 
the pivotal role of permanent sales staff in initiating customer-
related projects (Link a1, D29). Supported by emerging internal 
temporally limited project structures, firms participate in cross-
company, cross-industry, and cross-national collaborative R&D 
projects (I5, I17, I19). For instance, one firm “set up an inter-
disciplinary team for a circular model for a customer … where 
all these players, both internal and external, that are required 
to implement the model meet regularly for two years” (I15). 
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Such market- or customer-focused collaborative R&D projects 
“are mostly about how we can convert existing products into 
circular products” (I23). The temporary projects deepen estab-
lished partnerships and forge new collaborative links between 
previously disconnected actors (I19, I23, I24). For instance, one 
interviewee stated that one of the company's largest customers, 
currently working with an American university, invited the 
company to join a CE project (I14). 

Finally, the reorganization of internal processes catalyzes firms 
to adjust their external collaborations, leading to changes in 
the portfolio of collaboration partners and dyadic relationships 
(Interaction b3, D37, D120, D126). To establish closed loops 
within the CE, firms must approach and partner with new ac-
tors like waste collectors, recyclers, and consumers (I16, I29, 
I23). In numerous organizations, we have identified a mutu-
ally reinforcing and synergistic interplay between the internal 
reorganization of value creation processes and the establish-
ment of new CE collaborations. The internal reorganization of 
processes propels firms into novel partnerships. For instance, 
plastic goods manufacturers attract new clients who are look-
ing for recycled plastic products. Expanding a company's value 
creation processes to encompass recycling initiatives necessi-
tates unique collaborative interactions with business organi-
zations that specialize in plastic waste collection and sorting. 
Vertical integration consolidates partnership networks as inter-
nal processes may substitute former relationships with external 
partners. 

5 | Discussion 

5.1 | Theoretical Contribution 

CE is vital in the organizational and societal transition toward 
sustainability (Kirchherr et al. 2023). In this context, our quali-
tative study addressed the research question of how incumbent 
companies in the plastics industry transform toward CE. Our re-
search shows that these companies deploy a broad variety of CE 
activities, including strategies such as replacing, recycling, re-
ducing, and reusing (see Figure 1). Hence, we conclude that the 
organizational shift toward CE does not represent what schol-
ars critically labeled “sustainababble” (Engelman 2013, cited in 
Kirchherr et al. 2023, 1). Instead, we observed real and complex 
organizational activities aimed at the delinearization of business 
processes and value creation supporting circularity (Blomsma 
et al. 2023; Neligan et al. 2023). Our research demonstrates that 
the corporate shift toward CE is also very challenging. We iden-
tify three main CE innovation challenges related to the content 
of innovation, timing of innovation, and innovation processes. 
To master them successfully, firms must develop new products, 
introduce new manufacturing processes and organizational de-
sign changes, and transform relationships with business ecosys-
tem partners. 

Furthermore, we found that as companies generate and im-
plement innovations addressing these challenges, they also 
face two important and interconnected underlying issues. The 
companies face manifold external uncertainties on the move 
toward circularity. In addition to market- and customer-related 
ones that are typical for many radical innovations (Crossan 

and Apaydin 2010), regulatory uncertainties (Engau and 
Hoffmann 2011), for instance, regarding approval procedures 
and quotas for the use of recyclates, also must be taken into ac-
count by firms that develop and implement CE strategies. We 
argue that these external and regulatory uncertainties cause 
and reinforce the three innovation challenges mentioned above. 
The prevailing regulatory framework is perceived by many of 
our respondents as restrictive. In the case of innovation content, 
actors consider various requirements contradictory or impossi-
ble to implement. For example, a fixed proportion of recycled 
materials is prescribed in plastic packaging, but there was no 
production process approved for food at the time of the study. 
Furthermore, many goals are rather short term, while larger 
projects and basic research require a lot of time and high invest-
ments. As it is difficult for the players to foresee and predict t the 
future, there is some reluctance to engage in long-term projects. 

Another important reason why the transition toward CE is a 
challenging undertaking is that in the past, industry incum-
bents have spent significant amounts of time and resources to 
bring linear value creation to perfection. These findings extend 
results from previous works (e.g., Aminoff and Pihlajamaa 2020) 
that highlighted organizational inertia in the CE transformation 
of companies. To survive in this competitive business environ-
ment, the incumbent companies in the plastics industry had to 
make substantial efforts to optimize their processes, nurture 
core organizational capabilities, and establish valuable partner-
ships with suppliers and customers. Ironically, the past formula 
for success seems to be becoming an increasing impediment 
to progress. Therefore, we conclude that the current transfor-
mation toward circularity requires promoting organizational 
change in face of uncertainty and must be managed strategi-
cally. This argument augments previous works that advocate 
that organizational change toward the CE requires a strategic 
and holistic perspective (e.g., Graessler et al. 2024). 

Further important insights refer to different activities that 
constitute the organizational transformation toward CE. 
Concerning internal organizing, past research argued that orga-
nizational design can be a hurdle or an enabler to firms' CE tran-
sition (Assmann et  al.  2023; Bocken and Geradts  2020; Khan 
et al. 2020a). Previous studies also indicated that business model 
innovations for circularity frequently require redesigning depart-
mental structures, units, and tasks. For instance, the creation 
of separated and autonomous units (Bocken and Geradts 2020) 
and the embeddedness of CE in the corporate structure illus-
trate its increasing importance (Bocken and Geradts  2020; 
Khan et al. 2020a). Our findings align with previous research 
that found that CE implementation activities include introduc-
ing new CE projects (Piila et al. 2022) that represent temporary 
organizational design (Burke and Morley 2016). Our study en-
riches these insights, showing that moving toward circularity 
entails three distinct facets of internal CE transformation—re-
organizing permanent and temporary organizational structures 
and intraorganizational value creation processes. 

Regarding external collaboration, our study draws on previous 
works that advocate that implementing CE strategies increases 
the need for companies to collaborate (Aarikka-Stenroos 
et al. 2022; Gebhardt et al. 2022). Our analysis augments this lit-
erature by revealing that established firms adapt their external 
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collaborations in four ways: industry incumbents modify part-
ner selection criteria and the strength of dyadic relationships, 
add new partners and roles in the value chain, and consolidate 
the external collaboration networks. 

Furthermore, our study provides new insights into the interde-
pendencies concerning internal and external reorganizing asso-
ciated with corporate CE transformation. While most previous 
CE studies addressed these two areas as isolated, we found that 
two types of interplay do exist: the interactions among and be-
tween the internal reorganization and the adjustment of external 
collaboration patterns. For instance, our analysis shows that re-
organizing permanent internal structures can support CE proj-
ects (a temporary form of organizing; Bakker et al. 2016). Two 
explanations help to shed more light on this observation. First, 
some major CE projects, for example, for new circularity pro-
cesses like chemical recycling, run for extended periods. Such 
fundamental projects are usually operated in companies in a 
centralized manner (Argyres et al. 2020). Hence, redesigning the 
permanent structure is a foundation for establishing temporary 
but long-term innovation projects that can yield fundamental 
and far-reaching impacts, ultimately contributing to the reorga-
nization of value creation processes (e.g., closing the loops). The 
complexity inherent in CE necessitates innovations that create 
comprehensive and transformative impact. In this context, the 
design of pathways that involve both internal reorganization of 
permanent structures and temporary innovative projects aligns 
with the objectives of pioneers who strive to address the complex 
CE innovation challenges in a holistic manner. 

We argue that centralizing activities within the permanent CE 
structure supports goal-oriented learning from various cus-
tomer projects and seamless knowledge transfer across individ-
ual business divisions. Our respondents also observe that the 
cross-functional composition of project teams plays a pivotal 
role in learning and knowledge transfer (e.g., D55, D75). In ad-
dition to the employees responsible for CE who initially often 
come from innovation, R&D, or business development units, 
staff from other corporate areas such as procurement, sales, and 
production also get involved in CE projects. This involvement 
of personnel from different departments prevents CE initiatives 
from taking place in isolation and promotes the ongoing CE 
transformation. 

Moreover, our explorative study contributes to an enhanced 
understanding of how internal reorganizing can empower CE 
collaborations, consequently facilitating the expansion of CE 
transformations beyond individual company boundaries. CE 
value creation processes forge interdependencies between for-
merly unrelated actors, thereby giving rise to the imperative 
for collaboration mentioned in the literature (Aarikka-Stenroos 
et al. 2022; Gebhardt et al. 2022). Many CE projects in our study 
are collaborative, entwining internal and external actors. The 
observed changes in organizational structure hold relevance not 
only for the individual company but also for the resulting CE-
oriented ecosystems (Parida et al. 2019). For instance, the novel 
permanent structure does not only facilitate the establishment 
of new criteria when selecting collaboration partners, but it also 
signals interest in CE to future potential external partners and 
ecosystem actors, signifying the company's commitment and 
readiness for CE collaboration. 

5.2 | Practical Implications 

Our study also allows for practical recommendations regard-
ing the organizational CE transformation. First, the detailed 
descriptions and examples of individual initiatives that the 
companies in our sample implement can contribute to a more 
profound understanding among organizational decision-
makers regarding which internal and external reorganization 
activities might support CE strategies in their firms. This is also 
true for fostering the synergistic integration of internal and ex-
ternal elements necessary to achieve successful CE transforma-
tion outcomes. 

Moreover, our findings suggest that there may be multiple path-
ways toward circularity that can be adopted by firms. Hence, at 
the top management level, the decision has to be made on which 
CE strategies (e.g., reducing, reusing, and recycling) are most 
appropriate considering the waste hierarchy (e.g., Kirchherr 
et  al.  2017) as well as the given company's competitive strat-
egy, organizational capabilities, and position within the busi-
ness ecosystem. Past research also indicates, for instance, that 
not all CE strategies are compatible with different competitive 
strategies (cost/price leadership, differentiation). For example, a 
recent study found that only half of the analyzed CE strategies 
show a fit with cost leadership, while even fewer activities sup-
port the differentiation strategy (Mura et  al.  2020). While our 
study showed examples of how the reduce and reuse approaches 
can contribute to cost leadership, the potential contributions to 
differentiation are less obvious. Nevertheless, we were able to 
identify how the redesign of value creation processes in com-
bination with changes in CE collaboration reflects the interests 
of the ecosystem. In such a context, CE strategies can also offer 
differentiation advantages, as the example of recycled packaging 
for ecopurifiers shows. We therefore explicitly encourage com-
panies to ensure the fit between their competitive strategies and 
the chosen CE strategies. 

Given these intricate dynamics, companies are well-advised to 
deploy instruments of strategic planning and foresight, such 
as, scenario analysis (Grant 2022), to develop and implement 
appropriate circularity strategies. As the regulatory, techno-
logical, and market environment changes, a more proactive 
and comprehensive strategic planning could help companies 
master the multifaceted transition toward CE. Furthermore, 
given the dynamic nature of today's business environment, 
organizations need robust risk management to navigate un-
certainties and adapt to changing circumstances (Dellermann 
et al. 2017). 

Previous research also showed that external resources are a par-
ticularly interesting option for small and medium-sized compa-
nies, in addition to their own internal resources. In particular, 
new knowledge can be acquired through exchange with other 
ecosystem partners, for example, through cross-sector collabo-
ration with universities in research projects. Associations also 
fulfill an additional support function by offering a platform for 
exchange, thereby enabling small and medium-sized enterprises 
to learn from one another and develop joint strategies. In the 
course of the collaboration, the companies also develop relation-
ship and portfolio management skills that have a positive impact 
on their innovation performance (Reck et al. 2022). 
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Another important managerial implication of our research in-
sights is the revealed need for organizational integration. Our 
findings demonstrate that to make circularity work, several de-
partments, such as R&D, procurement, sales, and organizational 
communication, must adapt their activities, which demands a 
substantial degree of internal orchestration. In light of this, we 
argue that companies have to make more use of organizational 
coordination instruments, such as “dialogic coordination prac-
tices” that are conducive to integrating “organizational work 
under conditions of task interdependence and uncertainty” (Faraj 
and Xiao 2006, 1156). By embracing such instruments, companies 
facilitate the alignment of activities spanning multiple functions, 
thus bolstering the prospects of successful CE transformation. 

6 | Conclusions 

Despite its theoretical and practical contributions, our study is 
not without limitations, which, in turn, open avenues for future 
research. Due to the focus of our work, we cannot assess the 
impact of CE transformation on sustainability or foresee its un-
intended consequences. One reason for this is the early imple-
mentation phase that we investigated. In particular, unintended 
consequences often manifest over time, and the potential con-
tributions to sustainability cannot be comprehensively assessed 
immediately. In addition, an evaluation must be also conducted 
at the level of the overall system, as external effects must also be 
fully taken into account. The present study has mainly focused 
on the CE transformation of individual companies, thereby pre-
cluding the evaluation of the overall effect on sustainability. We 
therefore see great potential for future research that critically 
examines the contribution of organizational CE transformations 
to the sustainability transition. 

Furthermore, while the qualitative research methodology used 
in our study provided several valuable insights, like all other re-
search methods, it is not free from limitations. The theoretical 
sampling approach primarily concentrated on pioneers, that is, 
companies that have made substantial efforts to establish cir-
cularity and have made notable progress in delinearizing their 
value creation processes. In doing so, we considered whether the 
companies had received awards for their CE efforts or engaged 
in publicly funded R&D projects that featured competitive selec-
tion mechanisms. Thus, we emphasize that additional studies 
are needed to address “CE laggards,” shed light on barriers that 
impede the shift toward circularity at the organizational level, 
and diagnose the reasons for the failure of undertaken circular 
initiatives. Recent papers have already begun to explore bar-
riers to CE transition, also in the special context of a plastics 
CE (e.g., Barford and Ahmad 2023; Bocken and Geradts 2020). 
Concurring with Bocken et al. (2023), we advocate that further 
analysis of barriers would be insightful from both academic and 
practical perspectives, especially as the practical implementa-
tion of CE strategies worldwide is still at an early stage and, in 
some fields, even declining (Kirchherr et al. 2023). 

Second, from the methodological standpoint, the qualitative re-
search design we deployed is particularly suited for exploring 
novel, under-understood phenomena and allows for theorizing 
based on “rich and nuanced” data, revealing mechanisms that 
might be overlooked in quantitative data (Graebner et al. 2012, 

278). However, we advocate that in addition to qualitative meth-
odologies, further research is warranted to deploy other methods 
to cover the variety of organizational approaches to CE transition. 

More specifically, our study revealed several internal and ex-
ternal adaptations and indicated some external conditions 
relevant to the transformation toward circularity. As these 
transformation initiatives are at least partly interdependent, we 
advocate using research designs that are especially conducive 
to uncovering interdependencies instead of addressing isolated 
effects of individual variables. More specifically, to explore CE 
transformations further, we recommend the deployment of the 
QCA methodology that has already found its way into strat-
egy research (e.g., Fiss  2011) and sustainability research (e.g., 
Juntunen et al. 2019) as well as into studies of collaborative in-
terorganizational networks (e.g., Reck and Fliaster  2022). The 
QCA methodology builds on configurational thinking to unveil 
distinct combinations of explanatory factors. Based on our qual-
itative study, we advocate the logic of “conjunctural causality,” 
hypothesizing that successful implementation of various CE 
strategies as an organizational outcome results from different 
configurations of internal reorganizing and adaptations of CE 
collaborations rather than from the net effects of any of these 
factors in isolation. With this approach, future research that 
takes up our framework could not only show which combina-
tions are particularly promising to contribute to successful CE 
transformations but also explain even better why certain ele-
ments are implemented in combination. We leave this intriguing 
analysis for future research. 

Last but not least, while our study provided some interesting 
examples, a more profound analysis of alternative collaborative 
arrangements for CE has not been the central focus of this work. 
This limitation presents a fertile ground for future research to ex-
plore the interplay of internal reorganizing and different forms of 
collaboration (strategic alliances, joint ventures, and ecosystems) 
and diverse partners (suppliers, customers, research institutes, 
companies in other industries, and actors from other sectors). 

The goal of this study has been to answer the research question 
of how established firms in the plastics industry reorganize inter-
nally and externally toward achieving circularity. We analyzed 
qualitative data on 21 firms from Germany and France, includ-
ing 25 interviews and more than 200 publicly accessible company 
documents. Our qualitative analysis followed the Gioia methodol-
ogy, which provides important guidelines for systematic and rig-
orous qualitative inquiry, especially within the research tradition 
of the grounded theory methodology (Gioia et al. 2013; Magnani 
and Gioia 2022). Our paper provides three contributions to cur-
rent research on organizational transformation and collabora-
tion toward CE. First, we have demonstrated that contributing 
to the CE requires internal reorganizing (permanent structures, 
temporary structures, and value creation processes). Second, we 
have shed light on how companies that shift to circularity adjust 
their external CE collaboration. Third, in addition to augmenting 
the literature on intra- and interorganizational modes of organi-
zational transformation, we have also enhanced research on CE 
by identifying two links among (a1, a2) and three interactions 
between (b1–b3) these two fundamental modes. By connecting 
these research streams, our study also creates a promising ave-
nue for further CE and transformation studies. 
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Appendix 1: Information on Data Sources 

Descriptive information on data sources 

Other material 
No. of press Pages in Pages in CSR Website Article pages (e.g., 

Organization releases business reports reports pages pages presentation slides) Interviews 

1 8 1095 201 — — 62 1 

2 — 1767 — 9 — — 1 

3 3 — — 2 5 20 1 

4 — — — 5 — — 1 

5 — — — 2 — — 1 

6 4 — — 6 — — 1 

7 — — 40 8 — — 1 

8 — — — 3 1 — 1 

9 — — — 3 — — 1 

10 1 — 48 7 — — 1 

11 — — — 4 — — 1 

12 — — — 5 — — 1 

13 21 — 12 4 — 8 1 

14 8 — 56 4 4 1 1 

15 3 — — 3 — — 1 

16 — 152 101 6 — — 1 

17 — — — 3 — 9 1 

18 7 — 232 5 19 20 2 

19 — — 68 5 6 — 1 

20 3 — — 4 5 — 1 

21 — — 13 6 1 — 1 

Other 2 — — 6 280 — 3 

Summary 60 3014 771 100 321 120 25 

Abbreviation: CSR, corporate social responsibility. 

Appendix 2: Interview Questions to Companies 

• What significance does the idea of the circular economy have for your company's activities? 

• We would like to learn about your company's journey from a linear to a circular economy; could you please explain it. 
○ - What role does the circular economy play in your innovation activities? 
○ - What do your innovation activities focus on in the context of the circular economy? 
○ - How do you organize your innovation activities relating to the circular economy? 
○ - How do you involve external partners in these innovation activities? 

• How does the described […] relate to the internal organizing of your company? 
○ - How does this influence the company's structure? 
○ - How does this influence internal workflows and processes? 
○ - What role do projects play? 

• How does the described […] relate to collaboration with partners? 
○ - How does it influence existing collaborations? 
○ - How does it influence future collaborations? 

• Is there anything else you would like to add on the subject of collaboration in the context of the circular economy? 

Having chosen a semistructured approach to conducting the interviews, these questions provide stimulating narrative impulses. As explained in 
the text, we used incomplete answers from the informants as a starting point for further questions and thus gave space to the perspective of each 
individual informant. 
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Appendix 3: Information on Interviewsa 

Descriptive information (duration 
of recording, volume of transcript, 

Organization type Position of interviewee languageb) 

Manufacturer of plastic products Chief executive officer 45 min (F), 11 pages (G) 

Manufacturer of packaging for the food Chief executive officer 57 min (G), 14 pages (G) 
industry 

Manufacturer of plastic packaging Chief executive officer 49 min (G), 15 pages (G) 

Manufacturer of plastic packaging esp. films Chief executive officer 45 min (G), 11 pages (G) 

Manufacturer of plastic packaging esp. films Chief technology officer 59 min (G), 14 pages (G) 

Manufacturer of plastic packaging Chief sales officer 45 min (G), 13 pages (G) 

Manufacturer of plastic packaging esp. Managing director 46 min (G), 13 pages (G) 
industrial applications and tanks 

Manufacturer of plastic electromechanical Shareholder-managing director 45 min (G), 12 pages (G) 
modules 

Manufacturer of plastic packaging films Head of R&D 44 min (G), 13 pages (G) 

Manufacturer of plastic packaging Head of R&D and business development 47 min (G), 12 pages (G) 

Plastics recycling esp. compounding and Head of R&D and production 29 min (G), 9 pages (G) 
preparation 

Manufacturer of thermoformed packaging Head of communication 45 min (F), 12 pages (G) 

Manufacturer of chemical products Head of sustainability 53 min (F), 15 pages (G) 

Manufacturer of plastic packaging Business unit manager compounds 48 min (G), 13 pages (G) 

Manufacturer of plastic films Senior R&D manager 49 min (G), 13 pages (G) 

Manufacturer of plastic films Senior product manager 47 min (G), 14 pages (G) 

Manufacturer of chemical products Project manager CE 30 min (G), 8 pages (G) 

Manufacturer of plastic products in several Enabler of sustainable innovation 54 min (G), 13 pages (G) 
divisions 

Manufacturer of plastic packaging Business development & sustainability leader 46 min (G), 13 pages (G) 

Manufacturer of plastic packaging Sustainability & CSR manager 45 min (G), 13 pages (G) 

Manufacturer of electrical insulation CE & sustainability manager (Interviewee a) 15 min (G), 5 pages (G) 
materials Business analyst (Interviewee b) 

Manufacturer of technical packaging Plant manager CE 52 min (F), 14 pages (G) 

Adhesive transformer Quality health safety & environment manager 20 min (F), 6 pages (G) 

Union of polymer manufacturers Consultant/instructor 60 min (F), 14 pages (G) 

Industry association plant manufacturers Adviser environmental & sustainability affairs 30 min (G), 8 pages (G) 

Abbreviations: CE, circular economy; CSR, corporate social responsibility; R&D, research & development. 
a Sequence of the presented information does not correspond with the numbering of the interviews in the text. 
b F = French; G = German. 
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