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Foreword 

In June 2017, the sign company Accus in Malmö applies 
for funding from Vinnova to carry out the second phase of 
development project “Future signs show the way II” within 
the framework of the research programme “Circular flow 
- An investment in the circular bio-based economy” (Refe-
rence number: 2016-03496_6). Lund University is one of the 
co-applicants. 

Accus’s application sets as a goal for the development 
project to create a system for recirculation of signs that: 
promotes re-use and remanufacturing; creates a sustainable 
business model; develop an attractive portfolio of signs that 
can be re-circulated; and, more generally, promote a transi-
tion to a circular economy. 

The application is granted to allow the development project 
to take place from November 2017 to December 2019. 
According to the application, Professor Hervé Corvellec from 
the Department of Service Studies at Lund University is part 
of the management group for the pilot study with a respon-
sibility to document and analyze the process. This is what 
this report does, authored in collaboration with Maira Babri, 
School of Business, Örebro University and Herman I. Stål, 
Umeå School of Business, Economics and Statistics (USBE), 
Umeå University. 

Special thanks to Accus personnel. 

Please note that this text is a draft. The final version will be 
available in Handbook of the Circular Economy edited by 
Brandão, M., Lazarevic, D., Finnveden, G, forthcoming 2020, 
Edward Elgar Publishing Ltd. The material cannot be used 
for any other purpose without further permission of the 
publisher, and is for private use only.

 

Hervé Corvellec 
Malmö, October 4, 2019
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Abstract

This report presents a case study of how Accus, a small Swedish company, worked on developing a circular 
business model for light sign production and installation to become more sustainable. Drawing on Actor Network 
Theory (ANT), the Accus case shows that circular business model development is a cooperative endeavor that 
rests on bringing together a large and changing array of human, as well as non-human, actors in a development 
process that is hesitant, imprecise, provisory, contingent, and reversible. The case exemplifies the difficulties for a 
small company to enroll other actors in a transition to circular business, and initiate a shift toward a parsimonious 
material order that challenges, transforms, and replaces worked-in linear supplier-customer relationships. Good 
intentions only reach up to a certain point. If more than exceptional firms are to successfully find partners to 
translate their circular ambitions into circular business practices, the competitive strength of linear solutions needs 
to be drastically reduced and delegitimized.
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Circular business model, Actor-Network Theory (ANT), Light signs, Sweden
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Introduction 

Circular Business Models (CBMs) are to translate 
the macro-ambitions of the circular economy (e.g., 
European Commission, 2018), into business practi-
ces. Based upon the business model literature (e.g., 
Osterwalder, Pigneur, & Clark, 2010), much research 
on CBMs addresses the question of how companies 
can create value while adhering to the principles of 
the circular economy (Lüdeke-Freund, Gold, & Bocken, 
2019). Creating circular value is a challenge. Whereas 
De Angelis (2018) stresses that circular value creation 
is characterized by idiosyncratic mechanisms of value 
proposition, creation, delivery, and capture, most 
others instead suggest generic CBMs. The ReSOLVE-
framework developed by the Ellen MacArthur Founda-
tion (2015) proposes six core strategies to not let the 
value of goods and materials fall to zero: Regenerate, 
Share, Optimize, Loop, Virtualize and Exchange; Lacy 
and Rutqvist (2015) suggest five generic ways to deve-
lop a circular advantage: circular supply-chain, recovery 
and recycling, product life-extension, sharing platform, 
product as a service; and Lüdeke-Freund et al. (2019) 
identify six generic circular business models: repair 
and maintenance, reuse and redistribution, refurbish-
ment and remanufacturing, recycling, cascading and 
repurposing, and organic feedstock.

More concisely, Bocken, de Pauw, Bakker, and van der 
Grinten (2016) put forward three ways to move from a 
linear to a circular economy: slowing, closing, and nar-
rowing resource loops; a triad to which Geissdoerfer, 
Morioka, de Carvalho, and Evans (2018) add intensi-
fying and dematerializing. Further, Urbinati, Chiaroni, 
and Chiesa (2017) argue that only firms that combine 
an internal approach upon production processes with 
an external approach to one’s customers, where both 
incorporate principles of circular economy, can be fully 
circular. Moreover, research on CBMs has identified 
several impediments to circular value creation; from 
organizational and market-based barriers as well 
as cultural barriers (Kirchherr et al., 2018) to CBM 
implementation (Vermunt, Negro, Verweij, Kuppens, 
& Hekkert, 2019), to unclear waste and environmental 
effects (Corvellec & Stål, 2017) inadequate regulation 
(Kirchherr, Reike, & Hekkert, 2017), increased business 
risk (Linder & Williander, 2017), and corporations pay-
ing lip service to the notion (Stål & Corvellec, 2018).
In particular, many CBMs come with a claim to deliver 
superior environmental value – whatever the difficul-
ties to assess such a value (Manninen et al., 2018). 
On this account, CBMs are a sub-category of business 
models for sustainability (Wells, 2013) and many CBMs 
borrow traits from these models, for example, a com-

Figure 1: Sign program (Image: Accus)
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mitment to either weak or strong sustainability (Stål, 
2018; Stål & Bonnedahl, 2016).

Taking account of this sustainability dimension of 
CBMs, and thereby an interest in material concerns 
(Whiteman, Walker, & Perego, 2013), this chapter 
focuses on the case of Accus, a smaller Swedish light 
sign company (see Figure 1) which began with CBM 
development for environmental motives. Drawing on 
Actor Network Theory (ANT) (Callon, 1986; Latour, 
1986, 2005; Law & Mol, 2008) and Action Net Theory 
(Corvellec & Czarniawska, 2015; Czarniawska, 2004) 
the chapter analyses the dynamics of material and 
social actors’ interactions in the development of 
circular products. This analysis demonstrates the key 
role of materiality for circular products and business 
model development, expressed by questions such as: 
which materials are in use, and with which environ-
mental consequence? How can the company control 
materials from sourcing to post-use phases? And, how 
can the company convince its customers of the value 
of circular-able products?

The Accus case makes clear that circular business 
models are material models before being business 
models, and this primacy of materiality has, in turn, 
at least two major consequences. First, a practical 
consequence in that addressing the difficulties of CBM 
development and implementation (Vermunt et al., 
2019), requires an in-depth understanding of the rela-
tionships of the social and the material in and around 
the organization. Second, a political consequence 
in that a generalization of CBMs is contingent on a 
shift from a focus on customer value and monetary 
flows (Osterwalder et al., 2010) to a transformative 
focus on sustainable material flows (cf., Daly & Farley, 
2004). Such a shift would be in line with the growing 
awareness of our time, the Anthropocene (Crutzen, 
2002) which involves having started to reach the 
material boundaries of the planet (Steffen et al., 2015; 
Wijkman & Rockström, 2012). However, we also sug-
gest, such a shift would require overruling the current 
profitability of linear solutions to help CBMs overcome 
current implementation difficulties.
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Theory: Actor Network Theory (ANT) and 
action nets theory 

Originally created by French scholars Bruno Latour and 
Michel Callon to explain how science (e.g., Latour, 
1986) and technology (e.g., Callon, 1986) come into 
being or not, actor-network theory (ANT) has evolved 
into a multifaceted theoretical and empirical stance to 
analyze social and physical reality in terms of networks. 
As Law (2009: 141) puts it, in a rare effort to provide a 
theoretical definition of ANT:

Actor network theory is a disparate family 
of material-semiotic tools, sensibilities, and 
methods of analysis that treat everything in 
the social and natural worlds as a continuously 
generated effect of the webs of relations within 
which they are located. It assumes that nothing 
has reality or form outside the enactment of 
those relations. Its studies explore and charac-
terize the webs and the practices that carry 
them. Like other material-semiotic approaches, 
the actor network approach thus describes the 
enactment of materially and discursively hete-
rogeneous relations that produce and reshuffle 
all kinds of actors including objects, subjects, 
human beings, machines, animals, “nature,” 
ideas, organizations, inequalities, scale and 
sizes, and geographical arrangements.

Therefore, ANT can be depicted as a set of analytical 
tools, and rests on three methodological principles 
(Crawford, 2005): not holding a priori assumptions 
about the nature of the web of relations (networks) 
that one wishes to study, for example how it is held 
together; granting symmetric agency to human and 
non-human actors, be it artefacts, abstract construc-
tions such as laws and algorithms, or living organisms 
and natural elements; and abandoning any ontological 
distinction between natural and social phenomenon. 

Applying ANT rests on the study of actions: what 
actors are actually doing. With a symmetric distribu-
tion of agency, all humans and non-humans are seen 
as having the potential to act; how, when and if they 
do, is however an empirical concern. Expressed simply, 
agency can be defined as power exerted onto ones 
surrounding.  For Law and Mol (2008), agency is often 
a matter of interconnection between actors, who or 
what exerts agency is contextual and relational, and 
therefore not easily attributable to any sole actor. 

This means, in order to make a difference, an actor 
sometimes just needs to exist or be, not necessarily 
be acting upon a specific strategy or intent. A speed 
bump makes car drivers slower, and an electronic key 
makes hotel guests adapt their way of opening a door. 
Observable traces of agency might also point at a 
resistance (Law & Mol, 2008) to others’ agency. 

The general concept used within ANT to trace the 
result of agency is translation (Latour, 2005; Law, 
2009). Just like a linguistic translation makes it possible 
to pass from one language to another, translations in 
ANT make it possible to move from one actor to the 
other, associating thereby these actors , even if pre-
cariously. An example of translation is when an offer 
of recycled material, by a supplier keen on developing 
its line of products, becomes a means to develop a 
sustainable offering of products for a manufacturer: 
managerial agency can get recycled material to cross 
the boundary (Star, 2010) between organizations only 
because it can be translated from one type of innova-
tion into another so as to fit in each organizational 
context.

Translation can thus be described as the process 
through which new associations between actors are 
made possible, developed, and strengthened (Callon, 
1986). Callon further uses the notion of enrollment 
to describe the work to develop chains and webs of 
translations that are able to hold together actors in 
networks. Enrollment is the conditional creation of 
associations. Never definitive, though, enrollment may 
fail if people or materials stop accepting translations, 
for example, if customers do not see any environme-
ntal value in purchasing recycled material. Enrollment 
processes may entail conflicts and be unsuccessful 
for a particular actor but successful for another. For 
example, recycled materials can be successfully enrol-
led as sustainable supplies in replacement of virgin 
materials.

To further stress the central role of action in building 
networks of actors, Czarniawska (2004, 2010) has coi-
ned the notion of action nets. An action net is the web 
of actions that links actors, and makes associations, 
translations and enrollments possible, and perhaps 
durable. Associations do not occur by themselves but 
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result from actions, for example calling on a supplier, 
testing a new material, or presenting prototypes to 
potential customers. Note that even non-humans can 
act. For example, a waste shredder translates discards 
into renewables, and a contract translates a business 
idea into an economic flow. 

Building on Latour and Callon’s work, Czarniawska 
brings to the fore that the heterogeneous assemblages 
of humans and non-humans which constitute the 
social exist and become visible only because of actions. 
Actions are the conditions of associations between 
actors, both humans and non-humans. These actions 
result in translations, which may bring actors together 
and make networks possible, but may also separate 
actors and create divides. If repeated many times 
enough, along with successful enrollments however, 
actions can eventually somewhat stabilize networks 
and make them durable. Corvellec and Czarniawska 
(2015: 90) describe this as, “[a]ctions in action nets are 
like threads woven or knotted together. If successfully 
stabilized, they hold in ways that resist tractions and 
pressure to forces of deformation and displacement.” 
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Method

This study is based on a longitudinal qualitative single 
case study (Flyvbjerg, 2011) of the efforts of Accus, a 
small company to develop an offering of circular light 
sign products and programs.

ACCUS, A SMALL COMPANY WITH CIRCULAR 
AMBITIONS
Accus is a Malmö-based company that designs, sells 
and installs light signs. A small amount of the produc-
tion is handled internally, while most production is 
carried out by Verbalux, a commercial partner with its 
head office near Malmö and its manufacturing in Po-
land. Accus targets both the private and public sector, 
mainly in southern Sweden, and sells both single signs 
and sign programs for office and commercial buildings. 
In 2018 Accus had 15 employees, working as desig-
ners, project leaders, managers and manufacturers, 
and had a turnover of 2,6 million Euros.

Accus’ CEO, who is a member of the family that owns 
the company, expresses a strong commitment to 
reduce the environmental impacts of the company. To 
do so, he applied for financial support from Vinnova, 
Sweden’s innovation agency, to explore how Accus 
could become more circular. A first grant financed a 
pre-study project, and another a development pro-
ject with a focus on products, business models and 
circular systems. This chapter is based on the activities 
conducted during these two projects of CBM develop-
ment which has resulted, among other things, in the 
launching of a brand for circular signs.
 
 

COLLECTION AND ANALYSIS OF EMPIRICAL 
MATERIAL 
Qualitative Data Collection: Starting September 15, 
2016, the fieldwork for this single case study has been 
conducted by the first author acting as an embedded 
but independent researcher in Accus’ two successive 
projects to become more circular. This role has granted 
him nearly unlimited access to the project participants. 
Overall, the first author has spent around 100 active 
contact hours with people working with the projects 
over a period of 3 years. A summary of the collected 
data is presented in table1 below.

Forced to ask questions to understand some of the 
discussions, solicited by the participants to share his 
views as a member of the steering group, and being 
asked about his views by the personnel, the first 
author’s role in the process has entailed more than 
simply being an observer. For example, he has made 
suggestions, presented his preliminary findings to the 
steering group and the personnel, participated fully 
during workshops, and discussed alternative solutions 
to specific problems with the CEO and the personnel. 
He also invited Accus’ CEO to hold a combined lecture 
and workshop on circular transition for his students in 
a sustainability management course. As an example of 
outcomes of the interaction through the project, the 
first author coined the expression single-use signs that 
the CEO now uses regularly in his presentation. He has 
also pointed out that different parts of the signs have 
different speed of circulation, also something that the 
CEO regularly mentions, and publicly credits him for. 
(See Table 1)

Data Collection Method Number Empirical material

Formal interviews 15 Transcribed verbatim

Participation in steering group meetings 10 Meeting notes
Company documents

Participant observation at meetings and workshops 
(reference groups, employees, external stakehol-
ders, external consultants, Accus’ management, 
salesforce and designers)

18 Meeting notes on lap top
Power-point presentations
Informal chats

Table 1: Specification of Empirical Material
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Qualitative Data Analysis: The interview transcriptions, 
meeting notes, corporate documents, and secondary 
material were ordered in a chronological order and fed 
into an NVivo database to code the material for what 
was being done by different actors. We focused on 
actions and interactions and searched for expressions 
of agency, translations and enrollments to see how 
Accus worked at building up circular action nets. We 
found both successful and failed examples of these. 
An example of successful association is when Accus 
introduces an industrial designer with sustainability 
competence into the project, whereas an unsuccessful 
one is when Accus is unable to find a waste mana-
gement company interested in recycling electronic 
components. Likewise, an example of successful trans-
lation is when Accus draws on generic business models 
(e.g., Lacy & Rutqvist, 2015) to imagine ways to rent 
or lease light signs; whereas an example of unsuc-
cessful translation is when the process of developing a 
retro-style modular sign without lighting is abandoned 
for not being original enough. Likewise again, recur-
rent references to Sustainable Development Goals 9, 
11 and 12 were coded as tentative enrollments of the 
United Nation’s blueprint for sustainability; whereas 
the inability of finding a recycling solution for light 
diodes was coded as an unsuccessful enrollment of 
these diodes in the circularizing process. 

Eventually, four themes analytically emerged from 
this coding that explain Accus’ developmental efforts: 
1) associations have made it possible to learn about 
circularity and assess the circular-ability of signs, 2) 
why enrollments are conditional and how they create 
dependence among actors, 3) it is more appropriate to 
speak of circularizing signs than of an offer of circular 
signs, and 4) there are internal and external traces of 
resistance to the translations needed to build circular 
actions nets. The conceptual framework of ANT is not 
only offering a distinct parlance, it also allows explain-
ing why Accus’ circularization efforts went as they did.
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Analysis: Toward circularity

FORMING ASSOCIATIONS TO LEARN ABOUT 
CIRCULARITY AND ASSESS THE CIRCULAR-
ABILITY OF SIGNS 
Over the three years that the projects runs, Accus’ 
personnel developed associations with actors that are 
outside their immediate value chain. Via a consultant, 
the Accus CEO comes in contact with other companies 
interested in circular developments, for example a pro-
ducer of sound proofing; he makes a study visit to the 
Netherlands where he meets with representatives from 
a company selling lighting services; and he initiates a 
discussion with the Swedish Sign Association regarding 
the compatibility of circular signs with the general 
delivery regulations for light signs. He also hires an 
industrial designer with expertise in sustainability to 
the project.

Information is essential, and to get that information, 
Accus engages with unfamiliar actors. For example, 
a recycling company is invited to share information 
about the recyclability of the different materials in 
Accus’ most common product: a stand-alone letter 
consisting of an aluminum frame, LED lighting and an 
acrylic front which is attached to the frame using glue 
heels on clear polycarbonate.

The recycling company explains that screws and 
aluminum which are taken out mechanically during 
disassembly can be recovered to produce, for example, 
casted aluminum products; the metals in the cables 
can also be recovered; but the rest is to be incinerated 
for energy recovery. Theoretically, the acrylic front and 
the polycarbonate fastener could be recovered, but 
the mechanical process cannot handle these materials 
and manual dismantling entails too high labor costs. 
The LED-lamps (see Figure 2) also fail the test of 
economic viability. They do contain valuable metals, 
but in too low quantities, for example: one billion LED 
chips amount to 17-25 kg of Gallium, but only 18 
g of Indium; LED-lamps can therefore only be partly 
recovered through disintegration.

 

Some materials turn out to actively refuse being trans-
lated into recyclables, expressing an active material 
agency based on how their characteristics relate to 
available technique. For example, the type of glass 
used for fronts turns out not to be recyclable, resisting 
Accus’ plans to qualify (Callon, Méadel, & Rabeharisoa, 
2002; Corvellec & Stål, 2019) glass as the circular-able 
material par excellence. Subsequently, Accus’ person-
nel understands that making products that are easy 
to dismantle is not enough, because a waste mana-
gement company might still not take circular care of 
the material. For example, circular care is ruled out as 
unprofitable if it entails manual disassembly, if Accus 
delivers too small volumes, or if there is no secondary 
market for a specific recyclable. By quoting minimum 
quantities and the types of materials that it would be 
interested in getting, the recycling company expresses 
concretely how material agency conditions the transla-
tions of linear materials into circular-able ones.

Accus CEO does not further associate the recycling 
company to the project. However, the information gai-
ned through this temporary association with the recyc-
ling company proves to have important consequences 
for subsequent views on materials and products. First, 
Accus learns how products have to be disassembled 

Figure 2: Standalone letter sign without a front (Image: Accus)



11

into materials and components in order for these to 
be recyclable, for instance in terms of mixing materials 
or using glues that do not contaminate materials. Se-
cond, Accus’ personnel realize that they can only enroll 
the recycling company if the circular solutions that 
they envision matches the technical equipment and 
economic interests of the latter. Economic calculations, 
available recycling technology, and secondary material 
markets give Accus more distinct associations with 
the materials it uses and a clearer understanding of 
its possibilities, but also own responsibilities, for these 
materials. 

Yet other actors brings their own conditions into 
Accus’ plans; for example, the real estate companies 
and the architect firm in the project’s reference group 
make clear that they only see a transition to a circular 
economy possible if circular signs can translate into 
something which fits with their communication 
strategy and bring solutions to their and their custo-
mers’ needs. As in any process of value co-creation 
(Grönroos, 2012), the circular value propositions made 
by Accus are predicated on their being translatable 
into an understanding that aligns with customers own 
interests. A key teaching of ANT is that without suc-
cessful translations, there will be no enrollment.

ENROLLMENTS ARE CONDITIONAL AND 
CREATE DEPENDENCE AMONG ACTORS
Partnering and cooperating with Verbalux, the produ-
cer of the light signs that Accus designs and sells, is 
exemplary of the critical role of enrollment-building for 
CBM development. Accus’s association with Verbalux 
is already established, frequent and regular when the 
process of circularization starts. For example, Accus’ 
CEO routinely turns to his counterpart at Verbalux for 
technical product-related questions such as the optimal 
thickness of certain sign parts, the consequences of 
varnishing the sign boxes, the yearly consumption of 
aluminum, or existing possibilities to reuse spill from 
production.

An important issue for Accus’ circularity is the pos-
sibility to use recycled materials, primarily acrylic and 
aluminum. Recycled acrylic supply is uncertain and 
Verbalux’s CEO passes the question onto his suppliers. 
The acrylic suppliers first respond that the demand for 
recycled acrylic is small today, and that recycled acrylic 
could reduce the product quality since the material 
may contain spots of a different color and display a 
lowered transparency. Further, when the Verbalux CEO 
asks about returning used acrylic, since Accus also 
needs to get rid of the acrylic that it retrieves from the 

old signs that it collects while installing new ones, the 
acrylic suppliers respond that their condition for taking 
back acrylic would be that there is no foil left on the 
acrylic – another condition for enrollment. This means 
that either Accus or Verbalux needs to arrange for this 
separation and also bear the costs for the work that 
this involves: disposal of recovered acrylic must be gua-
ranteed through own product recovery, and any quality 
related risks are borne by those who will manage the 
recycling process, turning limited technical feasibility 
into financial risks. After some additional efforts, Accus 
eventually finds a small supplier of recycled acrylic in 
Northern Italy able to cater to all its needs. 

The translations between Accus and Verbalux and 
between Verbalux and its suppliers illustrate the 
dependence that circular transitions can create among 
actors in the value chain. Accus is clearly dependent on 
Verbalux developing an interest for using recycled acry-
lic in its production processes. Accus is also dependent 
on actors that can help set up a system for collecting 
the used acrylic. Relationships of power are created 
that introduce a structural risk in CBM development. 
Enrollments are changing, contingent on how actors 
translate the requests and offers of other actors in 
terms of their own needs and interests. Encountered 
actors express clear conditions of enrollment that 
insert their interests and contingencies into the action 
net that Accus seeks to establish. As the shift to a new 
supplier illustrates, enrolling a newcomer can mean 
dismissing other actors. New translations can undo 
enrollments at any time.

Incidentally, Verbalux CEO informs Accus’ personnel 
that he has started to sell signs made of recycled acry-
lic and aluminum even to Accus’ competitors, diffusing 
Accus’ innovation to other actors. This enrollment of 
Accus’ competitors by Verbalux threatens Accus’ ability 
to enroll customers in its own circular program and 
develop a competitive advantage. Enrollments are as 
versatile as beyond control.

CIRCULARIZING SIGNS RATHER THAN 
OFFERING CIRCULAR SIGNS
It is more relevant to speak of circularizing Accus than 
of a circular Accus. The ing-form depicts more ac-
curately that becoming circular is a process, and thus 
something that requires being approached through a 
processual stance (Bakken & Hernes, 2006). In cont-
radistinction to the CBM literature that pitches linear 
and circular solutions as antagonistic alternatives (Ellen 
MacArthur Foundation, 2015; Lacy & Rutqvist, 2015; 
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Lüdeke-Freund et al., 2019), and even speaks at times 
of full CBM (Urbinati et al., 2017), the Accus case 
suggests that there might not necessarily be a clear-cut 
distinction between linearity and circularity. Accus’ 
CEO expresses this in his presentations to customers 
with the expression “as circular as possible”.

First, not all light signs circulate at the same speed. 
Some signs stay in place for decades, whereas it has 
happened that an unexpected change in logo has 
made a sign obsolete before it was even put in place. 
Likewise, not all parts of a sign have the same circular 
speed. Whereas a foil for a specific commercial promo-
tion can stay up a few days only, a transformer for 
LED lights has an expected lifetime of 7 years, and the 
metal frame of a sign can stay up for decades. 

Second, not all parts of a sign can circulate as many 
laps. Whereas foils are single use parts, the glass 
support on which they are put can be re-used as many 
times as they are cleansed appropriately. And whereas 
the kind of glass used for light signs can hardly be 
recycled, metal parts in aluminum or steel can easily 
be. So, in some context, one can look at the circularity 
of a light sign as a whole (e.g., a solution to a need 
for communication), but one needs in other contexts 
to separate the different elements and materials that a 
sign is made of (e.g., to assess to which extent a sign 
can be circular). Assessing the degree of circularity 
of a products and its parts is thus a matter of which 

translations are made. In systemic parlance, one would 
speak of different levels of analysis. (See Figure 3)

Third, it remains that a circular sign will only actually 
be circular if processed in a circular way when taken 
down. Circularity is a bet on the future, a potential 
waiting to be realized which is why one should rather 
speak of circular-able signs, just like one should rather 
speak of circular-able fashion (Corvellec & Stål, 2017). 
The efficacy of todays’ circular efforts is contingent on 
a future circular discipline that remains to be develo-
ped and enforced. One of the key challenges of the 
circular transition process is to find ways to ensure the 
stabilization and longevity of the action nets that are 
necessary to realize the circular potential of circular-
able signs. In particular, to minimize the risk that 
circular-able signs will not be processed in a circular 
way the day that they are taken down, Accus explores 
different idiosyncratic alternatives (De Angelis, 2018) 
to exert a continued control over the signs that it sells, 
for example including maintenance in the sale of sign, 
renting signs, or selling signs to property owners rather 
than tenants (c.f., Ellen MacArthur Foundation, 2015; 
Lacy & Rutqvist, 2015; Lüdeke-Freund et al., 2019)

RESISTANCES TO CIRCULAR ACTION NETS 
To enroll customers into action nets (Corvellec & Czar-
niawska, 2015; Czarniawska, 2004), Accus launches 
Re:Sign in early 2019, a brand of circular signs that 
is to work as an in-house circularity label that com-

Figure 3: Principles of circularity for a light sign (Image: Accus)
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municates the company’s practical efforts to become 
circular (see Figure 4).

Re:Sign points at three directions. First, Accus does 
its best to design signs that are easier to disassemble, 
material efficient products that use as much recycled 
material as possible, and develop its reuse and recyc-
ling activities. The circular focus is here on improving 
the recycling and possibly reuse of signs. Second, 
Accus offers real-estate companies to turn signs into a 
part of their properties and rent them to their tenants, 
Accus also provides design- and maintenance services. 
For Accus’ CEO, this is a circular offering because the 
same sign, minus single-use foils, is used across several 
end-customer circles. Third, Accus develops an offer of 
sign rentals for its end-users, with a diminishing rate 
over time to avoid discouraging long-terms contracts. 
At the end of the rental period, Accus gets the sign 
back to feed its re-use and recycling program (see 
Figure 5). 

Although Re:Sign has received positive attention in 
the trade press, its more ambitious circular variants 
struggle to enroll customers into circular patterns of 
actions and interactions. Accus CEO confides that 
real estate companies are reluctant to let themselves 
be enrolled for longer periods of time. They are also 
reluctant to have to enroll their tenants into Accus’ 
circular program. Only few single-sign customers have 
opted for a sign-as-service contract in place of buying 

a sign-artefact. And some disinclination has been 
expressed internally for renting or leasing rather than 
selling signs. Accus’ efforts at constructing circular 
action nets meets a resistance, which is consistent with 
other research on CBM implementation. For example, 
CBM implementation is likely to meet internal barriers 
to, for example, the development of lease models 
(Vermunt et al., 2019), as well as market barriers due 
to, for example, a lack of interest of customers for 
CBMs (Kirchherr et al., 2018). 

As we write these lines, Re:Sign seems more successful 
at making Accus’ regular products more sustainable, 
than at supporting the development of new CBMs 
for the production and installation of signs. The initial 
objective to reduce the environmental impact of the 
company’s products is in a way attained, but through 
some circularization of many products rather than 
much circularization of some products. Personnel 
at Accus have worked hard at imagining non-linear 
solutions. Somewhat paradoxically, though, their 
efforts end up being translated into gradual impro-
vements that comfort the use of linear signs. This 
paradoxical outcome points at a potentially critical 
issue with CBM development, yet to be confirmed by 
other cases: circular ambitions may namely lead to 
product and service developments, but in a way that 
serve the linear more than the circular economy – this 
can be seen as a kind of rebound effect where circular 
advances result in small, incremental changes that fail 

Figure 4: Re:Sign logo (Image: Accus)
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to establish circularity and result in stead in maintain-
ing, and perhaps even strengthening linearity.

The contingencies of translation, enrollment, and 
action net building explain Re:Signs’ difficulties at 
enrolling customers in the more ambitious circular 
solutions. To address these difficulties Accus’ CEO 
contemplates making it more explicit that Re:Sign can 
serve different levels of circular ambitions. Investigating 
ways of enrolling a metric that quantifies products’ 
circularity (e.g., Linder, Sarasini, & van Loon, 2017; 
Tecchio, McAlister, Mathieux, & Ardente, 2017), he 
would like to develop a way to signal that the different 
circular options offered by Accus stand for different 
degrees of circularity. 

Figure 5: Exploded view of a modular sign (Image: Accus)
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Concluding discussion: Turning to a material 
order

Illustrative of the slowing, closing and narrowing of 
resource loops that Bocken et al. (2016) consider as 
typical of a transition from a linear to a circular eco-
nomy, the Accus case points at a cardinal dimension of 
CBMs: organizing circular material pathways. Renting, 
leasing, sharing, exchanging, redistributing or turning 
a product into a service (cf., Ellen MacArthur Founda-
tion, 2015; Lacy & Rutqvist, 2015; Lüdeke-Freund et 
al., 2019) are not automatically circular and should be 
carefully tested for the question: in which sense are 
they enacting circularity? But organizing material flows 
around circularity principles makes a clearer justice to 
the epithet circular in the CBM appellation.

The above ANT analysis of the Accus case shows how 
organizing materiality for circularity, in turn, rests 
on dynamic combinations of the material and the 
social. The difficulties to enroll material and recycling 
constraints into the design of circular products, and 
the difficulties to enroll customers in ambitious circular 
offerings are but two examples of the intricacies of 
human and non-human interactions in Accus’ efforts 
at circularizing its products. It appears that the process 
of becoming circular has an endless capacity to emit 
hard-to-answer calls for associations to legislations, 
technologies, materials, organizations, individuals, 
design philosophies, modes of calculation, political 
ambitions, and other key actors in order to make it 
possible for materials to circulate in closed loops. 

This critical role of material in the Accus case sug-
gests a need for a radical change in how to approach 
business model development if circularity is the 
purpose: moving away from the marketing-inspired 
focus on customer value (Osterwalder et al., 2010) 
toward an ecological economics inspired focus on 
material and energy throughputs (Daly & Farley, 2004). 
Not that CBMs do not need to come with attractive 
value propositions to enroll customers, but that they 
primarily ground their core value proposition in circular 
material flows. As Accus’ CEO puts it one should 
“design for circular flows”. If connected to a strict 
ecological awareness (Korhonen, Nuur, Feldmann, & 
Birkie, 2018), such a focus on material would address 
the growing issue with material limits imposed on 
economic activities by our planet’s boundaries (Steffen 
et al., 2015; Wijkman & Rockström, 2012).

Shifting from business models aimed at delivering 
superior customer value to business models aimed at 
delivering superior material-environmental value is not 
an easy shift, though, as illustrated by the difficulties 
that Accus encounters in enrolling suppliers, partners, 
customers, and waste management companies in its 
journey toward circularity. CBM developments take 
place in an economy flooded by linear mindsets, 
norms, and traditions. 

In particular, the profitability of the linear economy 
forms the baseline against which all circular efforts are 
compared, and a combination of low prices for raw 
materials and high prices for sorting put circular solu-
tions in a weaker competitive position (see also: Linder 
& Williander, 2017). Breaking up with wastefulness to 
advocate a respectful and parsimonious approach to 
materials tends to come with a cost as it tends to re-
quire additional efforts and entails taking into account 
costs that linear business models can externalize.

A way to promote CBMs would therefore be to make 
existing linear offerings more expensive and thus 
less profitable, for example, thanks to clear legisla-
tion demarcating producer responsibilities, taxes, or 
environmental protection and material conservation 
laws. Circular and linear solutions are in competition. 
For a firm to have a fair chance at building circular 
action nets, a precedence of care, parsimony and 
responsibility for materials must be imposed on all 
competitors, even linear business models. In the name 
of environmental justice, linear business models with 
devastating Anthropocenic damages should even 
be made illegal. In particular, an externalization of 
the social and environmental costs of single-uses of 
materials and products, give linear business models 
an enormous competitive price advantage. As long 
as industry policies still favor linear models (Tura et 
al., 2019) efforts at circularizing activities will remain 
particularly vulnerable due to the combined effect 
of financial, material and technological limitations. 
If more than exceptional firms are to translate their 
circular ambitions into circular business practices, the 
competitive strength of linear solutions needs to be 
drastically reduced and delegitimized.
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