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A B S T R A C T   

Supply network collaboration has been recognised as a vital enabler in the transition to a circular economy. Even 
so, the existing literature has directed limited attention to the nature of these relationships and the motivation 
behind them. Hence, there is a need to understand the actual activities of actors engaged in collaboration to 
address this knowledge gap. The steel industry presents an interesting example. Given that more than one-third 
of the world’s steel production originates from scrap, its supply is essential to the survival of the steel industry. 
Based on an explorative case study, this paper investigates collaboration of steel producers, a procurement 
intermediary and scrap dealers to facilitate steel recycling. These actors deal with the practical challenge of 
variation in the quantity and quality of steel scrap by engaging in various types of collaboration. This paper seeks 
to analyse the nature of these collaborations and answer the question of why actors engage in supply network 
collaboration. The paper identifies a complex web of relationships and outlines differing motives for and against 
collaboration, with specific focus on three types. While quality control is the main motive in dyadic vertical 
collaboration between a buyer and a supplier, efficiency is the main motive for both horizontal collaboration 
between buyers and lateral collaboration amongst all actors in the supply network. Thus, this paper adds to the 
conventional wisdom of sequential, dyadic, linear and vertical relationships, providing a deeper understanding of 
the types of supply network collaboration from the underexplored context of steel recycling.   

1. Introduction 

Recycling is a key strategy in the transition to a circular economy 
that maximises the value and utility of materials from products reaching 
their inevitable end of life (Kirchherr et al., 2017; Kalmykova et al., 
2018). While recycling and the transition to a circular economy are 
important for all kinds of industries, the process industries, in particular, 
have a major role to play. These industries are characterised by high 
volumes of materials, continuous production and a strong influence 
from the quality of the incoming materials on the properties of the end 
product. In these industries, both the quantity and quality of the supply 
of materials are thus key concerns (Lager, 2017a, 2017b; Lager et al., 
2017). Efficiently getting the right volume of the right material to the 
right place at the right time, as formulated by Guide and Van Wassen-
hove (2009), becomes particularly challenging when dealing with 
end-of-life products. The availability and low cost of materials from 
end-of-life products, however, motivates some actors in the process in-
dustries to rely on materials from end-of-life products as a large fraction 
of their total materials supply. One such example is the steel industry, 

where scrap-based production using electric arc furnace technology 
makes up almost 30% of the world’s crude steel production (World Steel 
Association, 2020). Consequently, these actors are constantly con-
fronted with the task of finding a suitable supply chain design that en-
sures the quantity and quality of the supplied materials. This task has 
become increasingly more difficult due to the growing complexity of 
product designs and the greater variety of the supplied materials (All-
wood et al., 2011; Compañero et al., 2021). 

Researchers have pointed to supply chain design and collaboration as 
key enablers in the transition to a circular economy (De Angelis et al., 
2018; Hussain and Malik, 2020) and various alternatives have been put 
forth to address the need to strengthen existing relationships amongst 
actors and to develop new ones in the realm of end-of-life product 
recycling. These alternatives include circular supply chain (Batista et al., 
2018; Julianelli et al., 2020; Ozkan-Ozen et al., 2020), closed-loop 
supply chain (Guide and Van Wassenhove, 2009; Krikke, 2011; 
Souza, 2013), green supply chain (Srivastava, 2007; Sarkis et al., 2011), 
sustainable supply chain (Seuring and Müller, 2008) and reverse supply 
chain (Sasikumar and Kannan, 2008), all of which emphasise how 
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collaboration improves the financial and environmental performance of 
supply chains (Tseng et al., 2020). Although scholars of the circular 
economy stress the importance of supply chain collaboration, and have 
long known the importance of supply networks for recycling (e.g., 
Fleischmann et al., 2000, 2001; Akçali et al., 2009), there is limited 
literature on the subject. Several researchers have pointed to this as a 
research gap and have encouraged attention to the topic (e.g., Batista 
et al., 2018; Farooque et al., 2019a; Vegter et al., 2020). 

Furthermore, several authors (e.g., Cox et al., 2001; Choi and Wu, 
2009) argue that ‘supply network’ is a more accurate depiction of a 
system design than supply chain. On one hand, using the metaphor of a 
network is not that important when discussing how original equipment 
manufacturers could take back their own products for remanufacturing 
and remarketing in closed-loop supply chains that resemble chains 
(Krikke, 2011; Krikke et al., 2013; Xu and Wang, 2018; Singhal et al., 
2020). On the other hand, using the network metaphor is very relevant 
when discussing product and material recovery and waste minimisation 
by actors other than the original equipment manufacturer in open-loop 
and circular supply chains (Batista et al., 2018; Kalverkamp and Young, 
2019; Vegter et al., 2020). These supply networks involve a plethora of 
actors engaged in a complex web of relationships (Farooque et al., 
2019a). 

The existing literature in this area has so far largely focused on the 
general need for collaboration in supply networks for recycling but not 
on the actual activities that actors in these supply networks engage in. 
Given the urgency to mitigate climate change and to transition into a 
circular economy, more materials will have to be recycled and the ef-
ficiency of recycling will have to increase (Allwood et al., 2011; Com-
panero et al., 2021). It is a crucial task to fill this knowledge gap, which 
this paper attempts by adopting a supply network perspective and 
exploring the importance of collaboration. This paper empirically fo-
cuses on the recycling of complex metal waste for steelmaking and seeks 
to answer the following research questions: (1) what types of collabo-
ration do actors in recycling supply networks engage in? (2) why do 
actors engage in collaboration in recycling supply networks? Thus, the 
paper contributes to understanding the types of supply network 
collaboration in the context of steel recycling and provides implications 
in the transition towards a circular economy. 

Section 2 below reviews the literature on supply networks and supply 
network collaboration in general and supply network design and 
collaboration for the circular economy in particular. Section 3 then 
presents the research methodology, while Section 4 presents the results 
of the investigation. Section 5 discusses these results and finally Section 
6 summarises the contributions, implications and limitations of this 
study. 

2. Literature review and conceptual framework 

Supply chains are typically viewed as linear systems of sequential, 
dyadic exchange relationships (Cox et al., 2001; Braziotis et al., 2013) 
containing information, material and monetary flows (Mentzer et al., 
2001). However, this view of supply chain relationships as linear and 
dyadic has been described as an ‘oversimplification’ (Cox et al., 2001), 
which, for instance, is evident in multi-tier supply chain management 
literature (Grimm et al., 2014; Alexander, 2018; Villena and Gioia, 
2018). Modern supply chains are complex systems that are designed to 
adapt to change (Choi and Hong, 2002; Pathak et al., 2007) and operate 
through triads and even more complex network structures, rather than 
dyads. These units, thus, become the appropriate units of analysis (Choi 
and Wu, 2009; Braziotis et al., 2013; Hearnshaw and Wilson, 2013). 

2.1. Supply networks 

According to Lamming et al. (2000), the supply network literature 
originates from two distinct lines of research: descriptive research 
within the field of industrial marketing and purchasing (e.g., Johanson 

and Mattsson, 1987; Håkansson and Snehota, 1989) and prescriptive 
research from the fields of strategic management, operations manage-
ment and logistics (e.g., Hearnshaw and Wilson, 2013). Both these lines 
of research acknowledge the growing complexity of supply structures 
and the increasing interconnections amongst members of those struc-
tures (Braziotis et al., 2013). Similar to the transaction cost approach 
(Coase, 1937; Williamson, 1981), the network perspective argues that 
stable long-term relationships between industrial actors emerge due to 
the complexity and heterogeneity of exchange (Forsgren et al., 1982; 
Håkansson and Snehota, 1989). These relationships amongst actors 
develop through involvement in exchange and adaptation processes and 
over time they both become increasingly important to the actors and 
increase interdependence between the actors (Håkansson et al., 2009). 

2.2. Supply network collaboration 

Managing a supply chain involves coordinating flows within and 
between supply chain members who collaborate to maximise profits 
(Braziotis et al., 2013). Supply network collaboration is, however, not 
only important for economic performance but also for environmental 
performance (Vachon and Klassen, 2008; Gold et al., 2010). For 
instance, (Tseng et al., 2020), p. 154) systematically reviewed the green 
supply chain management literature, concluding that “the existing 
literature has given tremendous importance on the collaboration with 
supply chain partners to improve environmental and economic perfor-
mance.” When studying this important phenomenon, researchers 
commonly depict relationships as reflecting three types of collaboration 
(Barratt, 2004; Soosay and Hyland, 2015). Vertical collaboration refers to 
a relationship between a buyer and a supplier (e.g., Witjes and Lozano, 
2016; Pinto and Diemer, 2020; Ciccullo et al., 2021). Horizontal collab-
oration refers to a relationship between two suppliers or between two 
buyers (e.g., Pinto and Diemer, 2020). Lateral collaboration, which in-
cludes both vertical and horizontal collaboration, refers to a relationship 
involving either two buyers and a supplier or a buyer and two suppliers 
(e.g., Krishnan et al., 2021). All three types of collaboration are 
important in a circular economy, where actors need to organise holis-
tically, as compared to organising in silos to achieve efficiency in a linear 
economy (Stahel, 2013; Bressanelli et al., 2019). This directs attention to 
supply network designs that enable supply network collaboration. 

2.3. Supply network designs for a circular economy 

In recent years, as the circular economy model has emerged, supply 
network design has become crucial as a key aspect in the transition to 
such a circular economy. The literature on supply chain management, 
however, has largely focused on material and product flows rather than 
the regenerative principles of a circular economy (Tseng et al., 2020). 
The aim of closing the loop in a circular economy aligns particularly well 
with the concept of closed-loop supply chains, which has received 
considerable attention recently (Govindan and Soleimani, 2017; Gaur 
and Mani, 2018). The closed-loop supply chain concept generally cen-
tres on industry needs to configure supply chains to achieve product 
recovery and comply with regulations on extended producer re-
sponsibility (Krikke, 2011; Krikke et al., 2013; Souza, 2013). Research 
on the topic is largely concerned with how original equipment manu-
facturers can take back their own products for remanufacturing and 
remarketing (Xu and Wang, 2018; Singhal et al., 2020). 

However, in the context of climate change mitigation in general, and 
the circular economy in particular, supply networks have the additional 
role of not only recovering products but also recovering materials and 
minimising waste. Complicating matters even further, in a circular 
economy, residual waste from one process or supply network should 
become a resource for another process or supply network (e.g., Akçali 
et al., 2009). The open-loop supply chain concept fills this gap by 
emphasising product and material recovery and waste minimisation 
through the involvement of actors other than the original equipment 
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manufacturer (Batista et al., 2018; Kalverkamp and Young, 2019; 
Vegter et al., 2020). Although, the closed- and open-loop supply chain 
concepts individually allow detailed study of specific product recovery 
options in a circular economy, we need to combine them in order to 
respond to demands for holistic organisation in a circular economy 
(Stahel, 2013; Bressanelli et al., 2019). The circular supply chain 
concept addresses this need (Batista et al., 2018; Julianelli et al., 2020; 
Ozkan-Ozen et al., 2020). It refers to narrowing, slowing and closing 
material and energy loops by working towards environmental, economic 
and social sustainability with actors within and across supply chains 
(Farooque et al., 2019a; Vegter et al., 2020). In other words, actors in a 
circular supply chain need to find other actors whose processes can feed 
into their own or which their own processes can feed into; this implies a 
need to strengthen existing collaborations and supply chain designs and 
to develop new ones (De Angelis et al., 2018; Farooque et al., 2019a). 

2.4. Supply network collaboration for a circular economy 

Contrary to recovery options higher up in the waste hierarchy 
(Kirchherr et al., 2017), recycling is typically not performed in 
closed-loop systems. With some rare exceptions, such as PET bottle 
recycling (Lonca et al., 2020), recycling is handled through open and 
much more complex systems (Sasikumar and Kannan, 2008). While 
closed-loop supply chains have received a lot of attention in the past two 
decades, recycling systems are often simplified into reverse supply 
chains with characteristics very similar to those of forward supply chains 
but with a stochastic supply (Akçali et al., 2009). The advent of circular 
economy research (Korhonen et al., 2018; Chizaryfard et al., 2020), 
however, has brought back attention to the end-of-life product domain 
as a complex issue involving a plethora of actors who collaborate outside 
typical supply chain boundaries (Batista et al., 2018; De Angelis et al., 
2018; Farooque et al., 2019a). 

Recent contributions emphasise the need for collaboration to span 
several industrial sectors in the transition towards a circular economy, 
including the food industry (Farooque et al., 2019b; Pohlmann et al., 
2020; Ciccullo et al., 2021), the plastics industry (Dijkstra et al., 2020; 
Burgess et al., 2021), the furniture industry (Susanty et al., 2020), the 
electronics industry (Flygansvær et al., 2018), the construction industry 
(Leising et al., 2018), the textile industry (Fischer and Pascucci, 2017; 
Franco, 2017), the steel industry (Densley Tingley et al., 2017) and 
municipal waste management (Salmenperä et al., 2021). Typically, the 
motivation for supply network collaboration in the context of end-of-life 
products is to improve financial performance (to reduce logistics costs), 
environmental performance (to reduce resource use) or to improve so-
cial performance (to increase the level of commitment between supply 
chain partners through shared visions) (Flygansvaer et al., 2018; Dijk-
stra et al., 2020; Pohlmann et al., 2020; Susanty et al., 2020). Re-
searchers have identified certain drivers for collaboration in supply 
networks, such as access to external knowledge (Fischer and Pasucci, 
2017; Ciccullo et al., 2021), information sharing (Dijkstra et al., 2020; 
Salmenperä et al., 2021), governmental support (Burgess et al., 2021) 
and organisational support (Leising et al., 2018). Barriers to collabora-
tion in supply networks include a corporate cultural mismatch between 
internal and external organisational cultures (e.g., old habits and ways 
of thinking) (Fischer and Pasucci, 2017; Flygansvaer et al., 2018; 
Burgess et al., 2021; Salmenperä et al., 2021), a lack of alignment 
amongst supply network members (Fischer and Pasucci, 2017; Far-
ooque et al., 2019b; Leising et al., 2018; Pohlmann et al., 2020; Burgess 
et al., 2021) and power imbalances (Franco, 2017; Ciccullo et al., 2021). 

2.5. Conceptual framework 

Based on the previous discussions, this paper employs a conceptual 
framework that considers and addresses three distinct challenges in 
theory and practice. First, in contrast to the simplistic view of exchange 
relationships as mere transactions, it focuses on the literature on 

networks. This literature establishes that stable long-term relationships 
evolve and develop through activities that network actors engage in 
(Håkansson and Snehota, 1989; Håkansson et al., 2009). Second, the 
simplified idea of supply chains as linear systems of sequential, dyadic 
exchange relationships is substituted by elaborate ideas from supply 
network literature. Instead dyad, triad and networks are taken as rele-
vant units of analysis in complex systems of relationships between actors 
(Choi and Wu, 2009; Braziotis et al., 2013; Hearnshaw and Wilson, 
2013). Third, the dominant closed-loop supply chain model has brought 
with it an inclination to focus entirely on dyadic vertical collaboration 
between sequentially organised actors for remanufacturing and remar-
keting of a certain product. Recycling, however, often occurs in 
open-loop supply chains where actors collaborate outside typical supply 
chain boundaries. Studying these recycling supply networks thus re-
quires a more complete depiction of relationships between actors, which 
is why we direct attention to vertical, horizontal and lateral collabora-
tions; the main types of collaboration that are considered in the supply 
chain management literature (Soosay and Hyland, 2015). Additionally, 
studying activities as information, material and monetary flows, the 
main supply chain flows in this literature (Mentzer et al., 2001), con-
tributes to a deeper understanding of supply network collaboration. 

In supply networks of multiple tiers, the triad is the ‘fundamental 
building block’ (Peng et al., 2010; Mena et al., 2013). Fig. 1 illustrates 
the conceptual framework using a triad: the smallest unit of analysis that 
includes all three types of collaboration in a supply network. 

3. Methods 

The empirical support for this paper emerged from an exploratory 
case study of a Swedish steel recycling supply network, with a focus on 
collaboration. In the following subsections, we describe our research 
design, data collection and data analysis. 

3.1. Research design 

Although the phenomenon of collaboration in supply networks is 
well known in the literature, it has not received much attention in the 
context of recycling and not the least in the context of an industry such 
as the steel industry where the transition to a circular economy is highly 
topical. An exploratory research approach was thus suitable due to the 
incipient stage of our understanding of this phenomenon (Eisenhardt 
and Graebner, 2007; Barratt et al., 2011; Makadok et al., 2018). The case 
study method was chosen in particular due to its strength in observing 
activities in practice and the possibility of generating new insights out of 
a unique study context (Benbasat et al., 1987; Meredith, 1998). We used 
our exploratory case study, in line with (Yin, 2009), to investigate what 
types of collaboration actors in the Swedish steel recycling supply 
network engage in and why they engage in collaboration. This particular 
supply network was selected as case study due to the relative stability of 
activities and actors in it over time, which made it possible to address 
the challenges of network research that Halinen and Törnroos (2005) 
describe as relating to boundaries, complexity, dynamics and compa-
rability of networks. In this supply network, which was established in 
1917, the clear focal actor (procurement intermediary) is jointly owned 
by five steel producers (steel scrap buyers) that buy steel scrap from six 
scrap dealers (suppliers of steel scrap). The clear boundaries, limited 
complexity and reduced dynamics are particularly distinct characteris-
tics of this supply network, which was therefore deemed as suitable to 
answer the research questions of the paper. 

3.2. Data collection 

Data were collected between September 2018 and December 2019 
using multiple sources, including interviews, documents and direct ob-
servations (see Table 1). The data was triangulated in this fashion in 
order to tap into different perspectives and insights (Benbasat et al., 

D. Berlin et al.                                                                                                                                                                                                                                   



Resources, Conservation & Recycling 179 (2022) 106112

4

1987; Eisenhardt, 1989; Gibbert and Ruigrok, 2010). Two investigators 
conducted all the semi-structured interviews and the site visits to the 
scrapyards in order to add to the richness of the data and to increase 
confidence in the results (Eisenhardt, 1989). To avoid researcher bias 
and misinterpretation, the evidence was reviewed and validated in 
meetings with fellow researchers (Goffin et al., 2019) who were familiar 
with the Swedish steel recycling supply network but did not participate 
in the primary data collection. Due to requests for anonymity, the details 
of the interviewees’ job positions, the number of interviewees at each 
interview and their organisational affiliation are not disclosed. Omitting 
information on the characteristics of the interviewees is a limitation 
with regards to transparency, according to Yin (2009), but we consid-
ered it necessary, given how easy it would be to identify an interviewee 
amongst the small number of people involved in the Swedish steel 
recycling supply network. 

3.3. Data analysis 

Through an iterative process, as suggested in Eisenhardt (1989), we 
used the supply network perspective as a conceptual framework (see 
Fig. 1) to find relationships in the data. (Dubois and Gadde, 2014) 
describe this iterative process as systematic combining, where “the 
researcher, by constantly going ‘back and forth’ from one type of 
research activity to another and between empirical observations and 
theory, is able to expand her understanding of both theory and empirical 
phenomena.” (Dubois and Gadde, 2002, p. 555). In our study, we went 
back and forth between our conceptual framework, the data and our 
analysis. For instance, before the interview with the procurement 
intermediary we approached the studied recycling system as several 
parallel supply chains with the procurement intermediary as a 

coordinating function. After the interview, we understood the system as 
a supply network of interconnected actors engaging in different types of 
collaborations including some without the involvement of the procure-
ment intermediary. We found that the types of collaboration that actors 
in the steel recycling supply network engage in take on three particular 
forms. Thus, the outcome of our analysis was the identification of three 
main types of collaboration in the supply network: dyadic vertical 
collaboration between a supplier and a buyer in the supply network, 
horizontal collaboration between all buyers in the supply network and 
lateral collaboration amongst all actors in the supply network. 

4. Results 

The steel recycling supply network involves five steel producers 
(steel scrap buyers), one procurement intermediary and six scrap dealers 
(suppliers of steel scrap) (see Fig. 2). The steel recycling supply network 
was established over a century ago, in 1917. Since the beginning, the 
sole procurement intermediary, which is jointly owned by the five steel 
producers, has been a central node that is responsible for supplying its 
owners with steel scrap at a minimum cost. Before Sweden became a 
member of the European Union in 1994, it placed severe restrictions on 
the export of steel scrap, essentially creating a closed domestic market 
for steel scrap. However, since joining the EU, the market for steel scrap 
has become open to international actors as well. One important impli-
cation is that Swedish actors now depend less on other actors in the 
domestic market and therefore depend more on the global market for 
steel scrap. 

In this section, we identify the activities that actors in the Swedish 
steel recycling supply network engage in and the motivation for and 
against each type of collaboration. Table 2 summarises these results, 
which we present in-depth in the following three subsections. 

4.1. Dyadic vertical collaboration between a supplier and a buyer in the 
supply network 

Our data show that steel scrap suppliers match industrial waste with 
buyer needs to a high degree. Visual observation and test melts of 
incoming steel scrap, however, do not provide the buyers with the full 
picture of the nature of the scrap and thus buyers do not know what they 
are actually getting until after the first sample from the melt. At this 
stage, it is common to mix scrap from several suppliers and thus buyers 
may be unable to trace the supplier of low-quality scrap. Buyers there-
fore pay a price based on what they expect to get rather than what they 
actually get. 

To deal with the issue of the relatively low degree of control over the 

Fig. 1. Conceptual framework.  

Table 1 
Data collection methods.  

Data collection method Data characteristics 
Semi-structured 

interviews 
Steel producers 4 interviews (8 interviewees, 5.5 h 

total) 
Scrap dealers 4 interviews (6 interviewees, 5.0 h 

total) 
Procurement 
intermediary 

1 interview (2 interviewees, 1.5 h 
total) 

Document 
analyses 

Reports Two short books (150 pages total) 
Presentations 5 presentations (5.0 h total) 
Websites 12 company websites 

Direct observation Site visits 7 visits (11.5 h) 
Other Informal 

interactions 
Multiple interactions in various 
contexts with, e.g., researchers.  
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quality of incoming steel scrap, buyers must visit suppliers’ scrapyards 
to perform quality audits before they approve any deliveries. After 
approval, buyers remain in constant dialogue with their suppliers 
regarding the steel scrap’s quality. Suppliers need to conform to buyers’ 
requirements in order to access and remain within the supply network, 
which is controlled by the buyers through the procurement interme-
diary. Furthermore, a proactive approach to compliance with quality 
requirements avoids the need to return steel scrap from the buyer to the 
supplier and the associated high costs of logistics and stocking. One 
example of a proactive approach is vertical collaboration between steel 
scrap suppliers and their upstream industrial suppliers, as the following 
quote indicates: “Industry needs to inform us when there are changes to 
the material so that we can make appropriate changes and inform the 
buyers” (supplier representative). 

Our data, however, show that suppliers do not believe that quality 
control is a complete solution to the issue of buyers’ relatively low de-
gree of control over the quality of incoming steel scrap. The following 
quote points to the cost of quality control and emphasises informal as-
pects of collaboration as a potential solution: “Quality control has a cost 
and the buyers are paying that price. If we could trust each other more, 
quality control would not be needed to the same extent. We would like 
partnerships built on transparency” (supplier representative). Another 
quote builds further on how closer collaboration could reduce the need 

for buyers to have their own scrapyards: “Outsource the scrapyard from 
the buyer to the supplier. We could mix different qualities instead of the 
buyers doing it themselves” (supplier representative). These ideas, 
however, seem at odds with buyers’ current position, as we see in the 
following quote: “One could imagine scanning trucks to be a cheaper 
alternative to test melts; however, then we would need trust. I don’t see 
this in the near future” (buyer representative). 

4.2. Horizontal collaboration between all buyers in the supply network 

Our data also show that steel producers compete as buyers of steel 
scrap, which implies that steel producers are not allowed to discuss the 
price of steel scrap with each other due to the prohibition against cartels 
in Swedish and EU law. As a means for horizontal collaboration between 
buyers, they instead make the jointly owned procurement intermediary 
independently responsible for setting a uniform price for steel scrap in 
Sweden. The procurement intermediary bases its pricing decisions on 
market trends, which it identifies through trade publications and 
communication with suppliers and international contacts. The pro-
curement intermediary must be attentive to changes in the international 
market, since suppliers otherwise might reject the price that is set for the 
domestic market and instead sell their steel scrap on the international 
market. However, because it represents five buyers, the procurement 

Fig. 2. The Swedish steel recycling supply network.  
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intermediary is in a strong bargaining position when it comes to price 
negotiations with the suppliers. Historically, the procurement interme-
diary has ensured a supply of steel scrap at a price lower than the in-
ternational market price. 

By acting as a node in the supply network, the procurement inter-
mediary coordinates demand and supply planning for all actors in the 
supply network. The procurement intermediary gathers information on 
the supply of, and demand for, steel scrap in the upcoming month 
through direct communication with buyers and suppliers in the network. 
Given this information about supply and demand, the procurement 
intermediary then plans how to allocate steel scrap to the buyers to best 
minimise the total cost of transport while satisfying the buyers’ needs. In 
a monthly meeting of a body called the procurement committee, which 
includes representatives from the buyers, supply and demand planning 
is finalised. The following quote highlights the need for these negotia-
tions: “I meet with the procurement intermediary every month to tell 
them how much steel scrap we need. Suppliers then tell the procurement 
intermediary what they can offer, which is usually not enough when the 
procurement intermediary presents the figures to buyers” (buyer 
representative). If the supply for the upcoming month is not sufficient to 
match expected demand, the procurement committee can decide to 
import scrap. Importing steel scrap is, however, both more time- 
consuming and costly for buyers due to increasing geographical dis-
tance and their weaker bargaining position on the international market 
than on the domestic market. 

The procurement committee enables direct contact amongst man-
agers with a shared interest in the supply of steel scrap. As a result, 
several sub-groups for supplier evaluations, supplier site audits and steel 
scrap quality control have evolved that deepen horizontal collaboration 
around these issues. 

4.3. Lateral collaboration amongst all actors in the supply network 

Finally, our data show that there are two forms of collaboration that 

involve all actors in the supply network. In the first form, actors share 
both the problems and the solutions, while in the second form, they 
share the problems but disagree on the solution. 

Radiac collaboration belongs to the first form of collaboration and 
includes agreements on both how to identify nuclear radiation and the 
safety protocol to follow in the event that nuclear radiation is identified. 
At the exits from suppliers’ scrapyards and entrances to buyers’ scrap-
yards there are portals for detecting nuclear radiation. Early detection of 
nuclear radiation is essential to compliance with legal obligations but 
also necessary to avoid the high costs associated with nuclear radiation 
detected at late stages in the steel production process. Avoiding radio-
active steel scrap in a melt is so important for steel producers that the 
collection and delivery of scrap have been formalised to the extent that 
there is now a typical scrapyard design. For instance, it is common to 
weigh and perform quality audits close to the portal that detects nuclear 
radiation, as shown by the following quote: “After processing, our guys 
do quality checks before sending the scrap to the buyers. On its way out, 
trucks drive through the radiac portal for detection” (supplier 
representative). 

The Swedish Scrap Book, published in 1951, which specifies steel 
scrap grades and delivery conditions in the supply network, belongs to 
the second form of collaboration. Buyers and suppliers work together 
with the procurement intermediary to regularly update The Swedish 
Scrap Book. This documentation is a compromise to solve the problem of 
how to ensure high-quality scrap in the supply network, which the 
following quote highlights: “Buyers want to buy high-quality, cheap 
scrap. High quality implies that the scrap is homogeneous throughout 
the batch and has a high density – i.e., small heavy cuts” (supplier 
representative). The quote also emphasises the main point of disagree-
ment in its use of the word cheap. For suppliers, the international market 
is a role model, since the price of supply is negotiated for each deal. For 
buyers, the international market implies a higher supply price, which 
the following quote shows is a point of contention: “The products that 
pay best are produced from cheap raw materials and are complex to 
produce” (buyer representative). 

The current version of The Swedish Scrap Book, published in 2020, 
lists 38 different classes of steel scrap. The following quote illustrates the 
importance of the document for the supply network: “The Swedish Scrap 
Book is the basis for trade, with scrap classes optimised for the whole 
group of buyers” (supplier representative). The quote, however, also 
emphasises that scrap classes are optimised to best fit the group rather 
than individual buyers. Buyers thus need to first find a compromise on 
what classes they would like to include in The Swedish Scrap Book before 
negotiating the classes with the suppliers. Although buyers use their 
bargaining power, suppliers still have their say in the negotiations, as 
shown by the following quote: “All buyers are against the increased 
phosphorus allowance; however, there is no scrap on the market with 
that low of a level of impurity, so it makes no sense to argue for an 
allowance that the suppliers simply cannot meet” (buyer representa-
tive). The trade-off for the buyers in the supply network is thus that they 
do not get the exact scrap they want, but they do get similar scrap at a 
price below the international market price. However, the following 
quote highlights how the issue may not be that big of a problem for 
buyers: “We get something in, process it, and the output is a class in The 
Swedish Scrap Book. Export markets are more interested in density and 
ask for fewer classes than The Swedish Scrap Book. However, both inside 
and outside Sweden, customers mostly buy bulk classes, so there is not 
that big of a difference, really” (supplier representative). 

Although The Swedish Scrap Book is debatable as a solution to the 
problem of how to ensure high-quality scrap in the supply network, the 
document solves other important issues. First, “The Swedish Scrap Book is 
the basis for radiac collaboration” (buyer representative), since the 
safety protocol is published in the document. Second, The Swedish Scrap 
Book describes each class with examples and defines aspects such as the 
thickness and dimensional weight of each class. Dyadic collaboration 
between suppliers and buyers through dialogue concerning scrap quality 

Table 2 
Types of collaboration in the supply network and details of the different types of 
collaboration.  

Type Details 
Dyadic vertical collaboration between a 

supplier and a buyer in the supply 
network 

Scrapyard visits for quality audits 
Constant dialogue about steel scrap 
quality 
Requirements upstream on industrial 
suppliers to inform steel scrap suppliers 
about changes in materials 

Horizontal collaboration between all 
buyers in the supply network 

Joint ownership of a procurement 
intermediary 
A means to set a uniform price for steel 
scrap on the domestic market below the 
price on the international market 
Coordinated demand and supply planning 
on the domestic market 
Procurement committee 
A forum for discussing supplier 
evaluations, quality audits and quality 
issues 

Lateral collaboration amongst all actors 
in the supply network 

Radiac collaboration 
Common agreement on how to identify 
nuclear radiation 
An agreed safety protocol to follow if 
nuclear radiation is identified 
The Swedish Scrap Book 
A shared classification for trade in the 
national market 
The official document for radiac 
collaboration 
A common ground for discussions on 
quality and audits in dyadic collaboration 
Material for the procurement 
intermediary to educate suppliers  
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and site visits for quality audits build on the agreements in the docu-
ment. Lastly, the procurement intermediary educates suppliers on how 
to process scrap so that they can meet the delivery conditions in The 
Swedish Scrap Book. These examples show how The Swedish Scrap Book is 
the foundation for many other activities in the supply network. 

5. Discussion 

This paper was underpinned by the two research questions of iden-
tifying the nature of collaborations that actors in the recycling supply 
networks engage in and the main motives for such collaborations. Based 
on a thorough literature review, a conceptual framework was developed 
for mapping of collaborations in the Swedish steel recycling supply 
network. The studied recycling supply network involves five steel pro-
ducers (buyers of steel scrap), one procurement intermediary and six 
scrap dealers (suppliers of steel scrap). Our findings indicate the pres-
ence of three types of supply network collaborations: dyadic vertical 
collaboration between a supplier and a buyer in the supply network, 
horizontal collaboration between all buyers in the supply network as well 
as lateral collaboration amongst all actors in the supply network. Alto-
gether, they provide evidence that in order to understand open-loop 
recycling systems, it is important to move beyond the ideas of ex-
change relationships as mere transactions and supply chains as linear 
systems of sequential, dyadic exchange relationships (Håkansson et al., 
2009; Braziotis et al., 2013). The transition into a circular economy will 
increase the pressure for improved recycling. Concurrently, the growing 
complexity of product designs and the greater variety of the supplied 
materials makes it increasingly more difficult to ensure quantity and 
quality of supplied materials (Allwood et al., 2011; Compañero et al., 
2021). Collaboration in general and extended lateral collaboration in 
particular can be argued to be crucial in solving this issue. Table 3 
provides an overview of the three types of supply network collaboration 
in this study; including examples and the case for and against collabo-
rating. In the following subsections, we discuss the case for and against 
collaboration more in detail. 

5.1. The case for collaboration in the supply network 

One primary reason for horizontal collaboration in the supply 
network – using a procurement intermediary as the central node for 
coordination and an executive procurement committee – is to efficiently 
get the right volume of the right steel scrap to the right steel producer at 
the right time, despite variations in the quantity and quality of steel 
scrap. By using a procurement intermediary, there is no need for each 
buyer and supplier to interact with other buyers and suppliers over 
supply-and-demand planning or pricing. Instead, the monthly meeting 
amongst the buyers’ representatives on the procurement committee 
suffices to decide on steel scrap allocation for the upcoming month. 
Furthermore, the recurring formalised procedure for supply-and- 
demand planning and pricing creates stability in the supply network, 
which actors work together towards preserving. These efficiency im-
provements extend the transaction cost approach (e.g., Coase, 1937; 
Williamson, 1981) and the network perspective (Forsgren et al., 1982; 
Johanson and Mattsson, 1987; Håkansson and Snehota, 1989; Håkans-
son et al., 2009). Indeed, stable long-term relationships between 

industrial actors arise due to the complexity and heterogeneity of ex-
change in general, and in the Swedish steel recycling supply network in 
particular, due to variations in the quality and quantity of steel scrap. 
Thus, adding richness to the conclusion in (Tseng et al., 2020) that ac-
tors collaborate with supply chain partners to improve environmental 
and economic performance. In addition, analysing the organisation of 
the Swedish steel recycling supply network provides empirical support 
for the observation that some of the identified drivers for supply network 
collaboration pertaining to end-of-life products in other industries also 
apply to the steel industry. In particular, access to external knowledge 
(Fischer and Pasucci, 2017; Ciccullo et al., 2021), information sharing 
(Dijkstra et al., 2020; Salmenperä et al., 2021) and organisational sup-
port (Leising et al., 2018) seem to be important drivers for supply 
network collaboration in our study. 

Efficiency also seems to be the motivation for lateral collaboration 
amongst all actors in the supply network. First, collaboration on radiac 
policies and safety protocols published in The Swedish Scrap Book for-
malises the collection and delivery of steel scrap and prompts both 
suppliers and buyers to design their scrapyards in similar manners. A 
common language for steel scrap operations is thus established. Second, 
The Swedish Scrap Book develops this common language further by 
documenting the 38 classes on the Swedish market, with examples and 
definitions. Thus, the document enables dialogue regarding scrap 
quality, site visits for quality audits and education on how to process 
steel scrap. Third, the 38 classes in The Swedish Scrap Book ensure that 
there are more standardised classes on the domestic market than on the 
international market. More standardised classes can therefore be pro-
cured on the domestic market, compared to the international market, 
without negotiating the price and content of the supply in each deal. It is 
noteworthy that the establishment of a common language contributes 
empirical support to ideas of Johanson and Mattsson (1987). When the 
intensity of exchange is high, as in the Swedish steel recycling supply 
network, the importance of adaptations in relationships between in-
dustrial actors increases. Adaptations strengthen bonds between firms, 
reinforce relationships, indicate that there is room for change within the 
relationship and develop a mutual orientation through the establish-
ment of a common language. In existing literature on collaboration, 
corporate cultural mismatch and lack of alignment between supply 
network members have been discussed as barriers to supply network 
collaboration (e.g., Farooque et al., 2019b; Salmenperä et al., 2021). 
Based on our findings, we suggest that matching corporate cultures and 
alignment between supply network members may also be discussed as 
drivers for supply network collaboration. 

Our results show that buyers and suppliers can enter into collabo-
ration with different motivations for collaboration. Particularly, the 
motivation for dyadic vertical collaborations between a supplier and a 
buyer in the supply network seems to contrast with the other types of 
collaboration in the supply network. Buyers place less priority on effi-
ciency while placing the highest priority on quality control. Our results 
show this in the way buyers perform scrapyard visits for quality audits 
and maintain constant dialogue about steel scrap quality with the sup-
pliers, despite the associated cost of such measures. Thus, our empirics 
support the results of the simulation in Pinto and Diemer (2020) that 
steelmakers producing speciality alloys using electric arc furnace tech-
nology will show greater interest in collaborating with suppliers. 
Furthermore, when buyers talk about efficiency improvements, they 
emphasise suggestions within the current frame of reference; for 
instance, scanning trucks instead of test melts as a more efficient way to 
control quality. In contrast, suppliers argue for prioritising efficiency by 
developing even stronger bonds in the dyadic vertical collaborations 
between a supplier and a buyer in the supply network. While buyers 
think within the current frame of reference, suppliers move beyond it 
and point towards developing a more collaborative culture through 
informal aspects of the relationship, such as trust and transparency, in 
line with Barratt (2004). Interestingly, suppliers view efficiency as a 
mediator for improving social performance, which contrasts with how 

Table 3 
The case for and against different types of collaboration in the supply network.  

Type For Against Example 

Dyadic vertical 
collaboration 

Quality 
control 

Higher costs Scrapyard visits 

Horizontal 
collaboration 

Efficiency Quality 
compromise 

Procurement 
committee 

Lateral collaboration Efficiency Quality 
compromise 

The Swedish Scrap 
Book  
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efficiency improvements in the literature typically relate to financial and 
environmental performance and not social performance (e.g., Tseng 
et al., 2020). Suppliers argue that efficiency could be leveraged to in-
crease the level of commitment between suppliers and buyers. Although 
suppliers’ interpretation of efficiency is still far from aligned with that of 
buyers, there seems to be room to collaborate more and reach agree-
ments that would improve economic, environmental and social perfor-
mance, that is, performance on the ‘triple bottom line’ (Elkington, 
1998), in line with Flygansvaer et al. (2018). However, suppliers and 
buyers first must overcome old habits and ways of thinking, as well as 
the lack of alignment between supply network members, which are 
barriers to supply network collaboration that the steel industry shares 
with municipal waste management and the plastics industry (Burgess 
et al., 2021; Salmenperä et al., 2021). 

5.2. The case against collaboration in the supply network 

The requirement to organise holistically in a circular economy 
(Stahel, 2013; Bressanelli et al., 2019), which implies increasing inter-
dependence between actors in supply networks (Batista et al., 2018; 
Vegter et al., 2020), directs attention to the concept of motion. Motion is 
an important dimension in long-lasting relationships between industrial 
actors, where conflict, as an effect of motion, needs to be dealt with in 
the frame of dependency and power (Håkansson et al., 2009). 

The Swedish Scrap Book is one example of how the actors need to 
compromise because of conflicting views on how to solve a shared 
problem. While the power imbalance between buyers and suppliers is 
evident in the supply network, a less evident imbalance exists amongst 
buyers and amongst suppliers. Since the scrap classes in The Swedish 
Scrap Book are optimised to best fit the group rather than individual 
buyers, the horizontal collaboration between all buyers is a quality 
compromise. During negotiations, high-volume buyers wield more in-
fluence than low-volume buyers, which implies that the optimisation to 
best fit the group actually best fits the actors with more power. This 
power imbalance amongst buyers is reflected in the procurement com-
mittee, on which the highest-volume buyer has three representatives, 
the second highest volume buyer has two and the three remaining 
buyers have one representative each. Likewise, when buyers involve 
suppliers in negotiations (lateral collaboration amongst all actors), the 
high-volume suppliers have more say than the low-volume suppliers do 
about what classes to include in The Swedish Scrap Book. The Swedish 
Scrap Book is thus best tailored to the actors with more power, both 
buyers and suppliers. Buyers in the supply network sometimes do not get 
the exact scrap they want but instead get something similar at a price 
lower than they would on the international market. This compromise 
may involve a bigger trade-off for buyers with less power than for buyers 
with more power. Similarly, suppliers with less power will have higher 
costs associated with processing their scrap to match the classes in The 
Swedish Scrap Book than suppliers with more power and thus their 
margins are smaller. 

Suppliers view the international market as a role model, with the 
price being negotiated for each deal; this should come as no surprise, 
given the view in mainstream economic thinking that business is a zero- 
sum game where rivalry ensures that there is a winner and a loser in a 
buyer-supplier relationship (Håkansson et al., 2009). Following this 
logic, we can see how, in the international market, suppliers enter each 
negotiation with a buyer in isolation – with a clean slate – and have the 
opportunity to ‘win’ in each deal. In contrast, the supplier in the Swedish 
supply network has little opportunity to do so, due to the impact of 
dependency and power within the web of long-lasting relationships. In 
this situation, suppliers feel like they are the losers in each deal; how-
ever, being excluded from the supply network entirely would be an even 
greater loss. Even more so, the suppliers argue for strengthening dyadic 
collaboration with buyers concerning quality issues, since they perceive 
current quality control as costly. 

Although power imbalance is a sensitive issue in the Swedish steel 

recycling supply network, lateral collaboration amongst all actors in the 
supply network through The Swedish Scrap Book is empirical evidence 
that contradicts the idea that power imbalances are a barrier to supply 
network collaboration (Franco, 2017; Ciccullo et al., 2021). Conflict is 
an inherent feature of, and a dynamic force in, the network. An absence 
of conflict might point towards a lack of trust between interacting 
parties who are avoiding expressing conflicting views; this inhibits the 
actors from teaching other actors and learning from them (Håkansson 
et al., 2009). Our results show that a power imbalance affects supply 
network collaboration and the extent to which power imbalances affect 
supply network collaboration in different contexts should be addressed 
in future research. In particular, it would be useful to know whether a 
high degree of dependency amongst actors decreases the use of bar-
gaining power to exploit short-term benefits, increases the balance of the 
relationship and increases the use of informal mechanisms in the rela-
tionship, such as trust. 

6. Conclusions 

This paper has analysed the nature of the supply network collabo-
ration that underpins steel recycling in Sweden. Using an exploratory 
case study of a supply network involving five Swedish steel producers 
(buyers of steel scrap), one procurement intermediary and six scrap 
dealers (suppliers of steel scrap), we have identified three main types of 
collaborations. The motivation for horizontal collaboration between all 
buyers in the supply network and for lateral collaboration amongst all 
actors in the supply network is efficiency, while the motivation for 
dyadic vertical collaboration between a supplier and a buyer in the 
supply network is quality control. 

6.1. Contributions 

The paper makes several contributions on the nature and importance 
of supply networks in promoting recycling in the steel industry in 
particular and in the transition towards a circular economy in general. 
Its primary contribution is providing a better understanding of the 
phenomenon of collaboration in recycling supply networks. Although 
the general need for collaborations has been established in the existing 
literature, this body of research has largely neglected the details of 
collaboration in recycling supply networks. Pohlmann et al. (2020) and 
Ciccullo et al. (2021) are welcome exceptions that focus on collabora-
tion in the food industry, but neither contribution manages to combine a 
supply network perspective with an analysis of actors and activities. 
Studying a supply network in isolation from its actors and activities is, 
however, not sufficient if we seek a complete understanding of the de-
tails of collaboration in recycling supply networks. Similar to Leising 
et al. (2018), we consider several units of analysis for studying actors 
and activities – dyads, triads and networks. With a conceptual point of 
departure in the details of collaboration that actors in recycling supply 
networks engage in, this paper provides strong empirical evidence for 
the practice of collaboration within such networks. This detailed un-
derstanding of activities in recycling supply networks is a necessary 
complement to the often-abstract system-level perspective that pervades 
the literature on supply network collaboration (e.g., Batista et al., 2018; 
De Angelis et al., 2018). 

A second contribution of this paper is a better understanding of 
differences between the forms of collaboration that belong to the same 
main type of collaboration in the recycling supply networks. Specif-
ically, we improve our understanding of lateral collaboration, which 
Soosay and Hyland (2015) argue needs further research. We do so by 
identifying the characteristics of collaboration in situations where actors 
share both problems and solutions and in situations where actors share 
problems but disagree on the solution. Furthermore, we deepen our 
understanding of these two different forms of lateral collaboration by 
studying the motivations for and against collaboration in the recycling 
supply networks. A system-level perspective alone would not reveal the 
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voice of those who are less supportive of collaboration due to their po-
sition of dependency and level of power within the supply network. By 
combining this with an actor- and activity-level perspective, however, 
we show that power imbalances have consequences for collaboration in 
recycling supply networks. One suggestion for future research is thus to 
use several units of analysis to study actors and activities in dyads, triads 
and networks, in contexts other than steel recycling, to assess to what 
extent power imbalances affect supply network collaboration in 
end-of-life product recycling. 

6.2. Implications 

The global steel industry is, like any other industry, facing pressure 
to transform and transition to a circular economy-based mode of pro-
duction, since the industry accounts for a large share of carbon dioxide 
emissions. Currently, almost 30% of the world’s crude steel production 
originates from scrap (World Steel Association, 2020). This same figure 
holds for production in Sweden, which is a key EU producer of steel 
(Jernkontoret, 2021). At the heart of Swedish steel recycling is the 
presence of supply networks that have developed over many decades. In 
this paper, we identify the nature of the relationships that underlie ac-
tors’ engagement in the supply network. Steel recycling in general, and 
the presence of supply networks that engage in horizontal, vertical and 
lateral relationships, have implications for promoting a circular econ-
omy in which recycling is a key mechanism. In particular, the transition 
to a circular economy in a long-standing, key industry such as steel re-
quires partnerships in supply networks that rely on end-of-life products 
(Batista et al., 2018; De Angelis et al., 2018). The success of the transi-
tion towards a circular economy paradigm (Korhonen et al., 2018; 
Chizaryfard et al., 2020) is more or less dependant on understanding the 
complex web of supply networks and their horizontal and vertical 
relational dynamics. Although circular economy was not the main focus 
of this paper and thus did not form the basis for our analysis, we 
nevertheless have discussed related concepts such as closed-loop supply 
chains, which preceded a circular economy approach. In this context, 
one key aim is to identify the barriers and enablers that exist in supply 
networks and use these to promote the transition towards a circular 
economy. 

This study has also certain organisational implications. Although 
dyadic relationships are important, organisations have to look beyond 
them and focus on relationships in multiple tiers. This involves focusing 
on both upstream and downstream actors connected through horizontal, 
vertical and lateral collaboration, not only for operational purposes but 
also for strategic long-term aims. 

Process industries such as steel manufacturing are characterised by 
an industrial longue durée (Braudel and Wallerstein, 2009), where his-
tory and institutions play a vital role in transformations. Technological 
and industrial developments have historically exerted transformative 
pressures by way of necessity or opportunities brought about by the 
development of new systems (Dahmen, 1987). In the steel industry, 
innovations in technology, processes and organisations have taken place 
for centuries. However, these took time to implement, because unlike 
other industries, investment decisions have longer time horizons. One 
direction for future studies will be understanding how these kinds of 
industries overcome path dependency, lock-in and inertia in mitigating 
climate change through, for instance, the lens of the circular economy. 

6.3. Limitations 

Finally, this study has several limitations. It is a single exploratory 
case study of only one steel recycling supply network, which involved 
five steel producers, one procurement intermediary and six scrap 
dealers. Our data sources consisted of interviews, documents and direct 
observations, which we triangulated in order to provide a solid under-
standing of the nature and attributes of the supply network. However, as 
with all qualitative data collection methods, we are aware of the 

limitations in terms of generalisability. In addition, although we provide 
insights into the nature of the existing collaborations amongst the steel 
producers, the procurement intermediary and the scrap dealers, we 
acknowledge that the Swedish steel industry involves more than the 
actors that were included in the study. Furthermore, every actor is also 
likely to be involved in relationships with other actors, nationally and 
globally, beyond those we examined for this case study. For instance, we 
did not study how scrap dealers source their products. A further limi-
tation concerns geography. In a globalised world, economic actors are 
involved in myriad relationships that span borders. In the case of 
Swedish steel scrap, for instance, there are obviously scrap dealers that 
we studied whose scrap sourcing operations take place outside Sweden 
and who have their own supply networks. 
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Compañero, R.J., Feldmann, A., Tilliander, A., 2021. Circular Steel: how Information and 
Actor Incentives Impact the Recyclability of Scrap. J. Sustain. Metall. 1–17. https:// 
doi.org/10.1007/s40831-021-00436-1. 

Cox, A., Sanderson, J., Watson, G., 2001. Supply chains and power regimes: toward an 
analytic framework of managing extended networks of buyer and supplier 
relationships. J. Supply Chain Manag. 37, 28–35. https://doi.org/10.1111/j.1745- 
493X.2001.tb00097.x. 

Dahmen, E., 1987. Technology, innovation and international industrial transformation. 
Econ. Prog. Palgrave Macmillan, London, pp. 241–255. https://doi.org/10.1007/ 
978-1-349-08440-1_12. 

De Angelis, R., Howard, M., Miemczyk, J., 2018. Supply chain management and the 
circular economy: towards the circular supply chain. Prod. Plan. Control. 29, 
425–437. https://doi.org/10.1080/09537287.2018.1449244. 

Densley Tingley, D., Cooper, S., Cullen, J., 2017. Understanding and overcoming the 
barriers to structural steel reuse, a UK perspective. J. Clean. Prod. 148, 642–652. 
https://doi.org/10.1016/j.jclepro.2017.02.006. 

Dijkstra, H., van Beukering, P., Brouwer, R., 2020. Business models and sustainable 
plastic management: a systematic review of the literature. J. Clean. Prod. 258, 
120967 https://doi.org/10.1016/j.jclepro.2020.120967. 

Dubois, A., Gadde, L-E., 2002. Systematic combining: an abductive approach to case 
research. J. Bus. Res. 55, 553–560. https://doi.org/10.1016/S0148-2963(00)00195- 
8. 

Dubois, A., Gadde, L.-.E., 2014. Systematic combining – A decade later. J. Bus. Res. 67, 
1277–1284. https://doi.org/10.1016/j.jbusres.2013.03.036. 

Eisenhardt, K.M., 1989. Building theories from case study research. Acad. Manag. Rev. 
14, 532–550. https://doi.org/10.2307/258557. 

Eisenhardt, K.M., Graebner, M.E., 2007. Theory building from cases: opportunities and 
challenges. Acad. Manag. J. 50, 25–32. https://doi.org/10.5465/ 
AMJ.2007.24160888. 

Elkington, J., 1998. Cannibals With Forks: The Triple Bottom Line of 21st Century 
Business. New Society Publishers, London.  

Farooque, M., Zhang, A., Thürer, M., Qu, T., Huisingh, D., 2019a. Circular supply chain 
management: a definition and structured literature review. J. Clean. Prod. 228, 
882–900. https://doi.org/10.1016/j.jclepro.2019.04.303. 

Farooque, M., Zhang, A., Liu, Y., 2019b. Barriers to circular food supply chains in China. 
Supply Chain Manag. 24, 677–696. https://doi.org/10.1108/SCM-10-2018-0345. 

Fischer, A., Pascucci, S., 2017. Institutional incentives in circular economy transition: the 
case of material use in the Dutch textile industry. J. Clean. Prod. 155, 17–32. https:// 
doi.org/10.1016/j.jclepro.2016.12.038. 

Fleischmann, M., Beullens, P., Bloemhof-Ruwaard, J.M., Van Wassenhove, L.N., 2001. 
The impact of product recovery on logistics network design. Prod. Oper. Manag. 10, 
156–173. https://doi.org/10.1111/j.1937-5956.2001.tb00076.x. 

Fleischmann, M., Krikke, H.R., Dekker, R., Flapper, S.D.P., 2000. A characterisation of 
logistics networks for product recovery. Omega (Westport) 28, 653–666. https://doi. 
org/10.1016/S0305-0483(00)00022-0. 

Flygansvær, B., Dahlstrom, R., Nygaard, A., 2018. Exploring the pursuit of sustainability 
in reverse supply chains for electronics. J. Clean. Prod. 189, 472–484. https://doi. 
org/10.1016/j.jclepro.2018.04.014. 
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