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Abstract

In view of the rapid depletion of natural resources and the associated overloading of the
biological ecosystem, the concept of circular business models (CBMs) is increasingly dis-
cussed in the literature as well as in business practice. CBMs have the potential to sig-
nificantly reduce the demand for natural resources. Despite their increasing relevance, the
diffusion of CBMs in business practice is largely unexplored. Consequently, this article
investigates the extent to which CBMs have already been adopted by large German compa-
nies. To answer this question, the annual and sustainability reports of the members of the
DAX40 are analyzed for the presence of five specific types of CBMs. Data was gathered
for the years 2015 and 2020 in order to describe the development over time. The results
show an increasing prevalence of CBMs in the DAX companies. In addition, it is notice-
able that CBM types that serve to close material cycles are implemented more frequently
than those that decelerate material cycles. In particular Sharing Platforms and Product as
a Service stand out due to comparatively low adoption. Potential reasons for these findings
are discussed and managerial as well as policy implications suggested.

Keywords Circular economy - Business models - Circular business models - DAX40

Introduction

Given its potential to counteract the rapid depletion of natural resources and the generation
of waste and emissions, the concept of the circular economy has gained increasing rele-
vance in science and practice in recent years [22]. By helping to decouple economic activi-
ties from the extraction of primary raw materials [23], the concept promises a “win—-win”
situation in which environmental protection is compatible with economic growth [37]. For
example, forecasting models indicate that the circular economy has the potential to reduce
European consumption of primary raw materials by 32% by 2030 and 53% by 2050 [15].
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Circular business models (CBM) refer to business models that, through the configura-
tion of their benefit dimensions, help to ensure that products and materials are used for
as long as possible, thus reducing the need for primary raw materials [51, 61]. Research
investigating the concept of circular business models has gained prominence and momen-
tum in the management literature in recent years [22].

A central research strand represents the classification of different manifestations of
CBM [66]. In this regard, several typologies have been developed that classify the dif-
ferent types of circular business models (e.g., [4, 32, 46, 49, 52, 58]. Empirical studies
on their implementation are mainly limited to industry-specific case studies (e.g., [5,
12, 28, 59, 62, 68, 74, 76, 77]. Although the widespread adoption of circular business
models is considered to be a key driver of the circular transformation [8, 32], the dif-
fusion of the various types of CBM in practice is rarely studied, noteworthy exceptions
are Ghisellini and Ulgiati [24] and Bocken et al. [6].

The aim of the paper at hand is to narrow this research gap by investigating the adop-
tion of circular business models among German companies and consequently outlining the
proliferation of CBM in Germany. In addition to describing the status quo for the year
2020, the development over the previous 5-year period is analyzed to identify changes and
possible trends. Existing case studies show that the development and implementation of
circular business models is a demanding and lengthy process [3], which is the reason why
an interval of 5 years was chosen. Due to the scale of their economic activities and their
impact on the ecological environment, the focus is on large companies [33, 71] (cited in
[20], p. 7). More specifically, the members of the German prime stock index DAX40 are
analyzed. Accordingly, the paper at hand addresses two research questions. First, which
circular business models do DAX40 companies adopt? And second, how has their imple-
mentation changed since the year 2015?

Since the prevalence of circular business models is generally still under-investigated
and quantitative evidence for Germany is absent, an explorative research approach is used.
The annual and sustainability reports of companies included in the DAX40 are examined
regarding the mentioning of circular business models by employing a combination of auto-
mated and manual content analysis. The results provide a first overview of the adoption of
CBM among large German companies and inform a preliminary discussion of the manage-
rial as well as policy implications. The paper closes with a brief conclusion and an outline
of its limitations.

Circular Business Models in Theory and Practice

The circular economy describes an economic system in which products and materials are
used productively for as long as possible by not disposing of them after a period of use,
but reusing them through return mechanisms or cycles such as resale or reprocessing [43].
As depicted in Fig. 1, the circular economy in its mode of operation represents a coun-
ter-design to the currently prevailing economic system of the linear economy (i.e., take-
make-dispose), in which raw materials are processed into products after they have been
extracted and, after a one-time use phase, are usually landfilled or incinerated as waste [17,
46]. According to the principle of the “power of the inner circles” [82], products should be
preserved in their original form for as long as possible after their manufacture by choosing
the shortest possible cycle for recycling. This is because the shorter the cycle, the more
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Fig.1 Resource flows in the linear (left) and circular (right) economy (source: own illustration based on
[14, 22, 40])

product value is retained and the less capital (resources, labor, and energy) needs to be
expended to make the product or materials usable again [44].

In order to implement the concept of the circular economy at company level, the
business model is seen as key leverage [22, 25]. Business models describe the holis-
tic business logic behind companies, business units, or products [69, 80] and define
what value is offered to customers (“value proposition”), how this value is created and
delivered (“value creation and value delivery”), and how the company ultimately skims
off economic value in the form of profits (“value capture”) [64]. In contrast, circular
business models generate ecological value in addition to economic value by integrating
circular economy strategies or principles in their benefit dimensions, thus helping to
reduce the overall societal use of primary raw materials and the generation of emissions
[7, 48]. Two basic circular strategies or approaches can be distinguished [4]. Closing
material loops (“closing resource loops”) aims at reusing materials after their end of
use, thus closing the gap between post use and production. This is achieved through
measures such as recycling or composting. The deceleration of material cycles (“slow-
ing resource loops”) is achieved by extending the use phase of products (e.g., through
repair services or the reprocessing of products) or intensifying it (e.g., by sharing prod-
ucts between several users). By using products and their components longer or sharing
them between multiple users, the need for new products is reduced, which in turn slows
down the throughput of raw materials in the economy. Consequently, business models
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can be defined as circular if the configuration of their value dimensions helps to close
and/or decelerate resource flows [4, 57].

The two circular approaches can manifest in different ways in business models. No gen-
erally accepted typology of circular business models has yet been established in the litera-
ture [63]. Existing approaches differ, among other things, in the classification criteria used
and in their level of detail [49, 57]. In this paper, the typology of Lacy et al. [46] is adopted
[47], which is frequently cited in both academic articles (e.g., [17, 54, 78]) and practice-
oriented reports (e.g., [60]). Table 1 portraits the five CBM types, including their respec-
tive underlying circular approach.

Circular Inputs business models use renewable, recycled, recyclable, or biodegrad-
able inputs to create their service offerings [47]. This includes both physical materials and
energy. The idea is to use inputs that do not contribute to the depletion of finite resource
stocks on the one hand and to enable recycling into biological and technical material cycles
(biodegradable and recycled materials) on the other hand. In this way, the business model
contributes to closing material cycles. An example of the CBM type can be found at Adi-
das, the German sporting goods manufacturer, that has been using yarn made from recy-
cled marine plastic for the production of individual models, thus replacing virgin plastic
since 2015 [1].

The business model of sharing platforms makes it possible to optimize the productive
use of underutilized products. Digital platforms connect product owners with other con-
sumers or companies interested in using the goods, thereby enabling the sharing of prop-
erty [46]. Economic value is created by charging a fee for a transaction between product
owner and user made through the platform [47]. The collaborative use of products reduces
the need for new products and the associated resource input, which contributes to the
deceleration of material cycles. Examples include the Cohealo and FLOOW?2 platforms.
While the former enables the sharing of medical equipment between hospitals, FLOOW2
supports the sharing of machines and office space between companies.

In Product as a Service business models, manufacturers retain ownership of a product
and sell only the use or function of the product in the form of a service [46]. Similar to
sharing platforms, this increases the utilization of products, which in turn reduces the need
for new raw materials [40]. The product function can be made available to customers via
pay-per-use, renting or leasing, or performance agreements [47]. For example, tire man-
ufacturer Michelin offers its enterprise customers the option to pay for its tires per mile
driven (pay-per-mile). Other examples include renting cars (e.g., Europcar, Sixt), tools
(e.g., OBI), electronic devices (e.g., Grover), or clothing (e.g., Leasing for Good).

Product Use Extension business models employ mechanisms that prolong the use period
of products and their components [46], thereby lowering the demand for new products and
avoiding the use of additional resources [52]. According to OECD [60], these circular busi-
ness models can be broken down into four subtypes, as shown in Table 2.

Companies employing the Classic Long Life subtype offer high-quality, durable
products that are usually combined with additional services (e.g., free repairs or war-
ranties) and are charged at a price premium [4]. Examples include the German house-
hold and commercial appliance manufacturer Miele, which markets its products with a
service life of 20 years or the Dutch smartphone manufacturer Fairphone. The latter’s
products are sold with a warranty of up to 5 years and can be repaired by customers
themselves. The second subtype, “Maintenance & Repair,” may be adopted by manufac-
turers, retailers, or third party service providers [52]. Examples are car manufacturers
such as Mercedes Benz or Tesla, which offer maintenance and repair services in their
own workshops. A similar approach is common for electronic devices: the German retail
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Table 2 Subtypes of “Product Use Extension”

Subtype Explanation

Classic Long Life The expected life of a product is extended through durable product
design

Maintenance & Repair By replacing defective components, the business model enables worn

products to reach their full expected life
Direct Reuse Products that would otherwise be disposed of before reaching their
expected end of life are resold without significant reprocessing

Refurbishment & Remanufacturing Products or product components are given a “new life” by being
reprocessed and resold or used in the manufacture of new products

Source: own illustration based on OECD [60]

chain Media-Saturn, for example, offers repair services in its specialist stores. The third
subtype comprises the resale of used but still functioning products to new users after the
end of a use phase. This offers incremental customers a cost-effective alternative to new
goods [52]. Examples are the online fashion retailers Zalando and aboutyou that sell
pre-owned, second-hand clothing. The last subtype focuses on remanufacturing of prod-
ucts or components at the end of their service life. This implies processing used goods
either to restore functioning (i.e., refurbishment) or create new ones (i.e., remanufactur-
ing). For example, the Dutch medical and household devices manufacturer Philips sells
refurbished products such as vacuum cleaners and coffee machines. Another example is
Swappie, a Finnish company that is specialized on refurbishing used iPhones. Remanu-
facturing is usually carried out by original equipment manufacturers because it requires
significant technical knowledge of the product [60]. In its “Cat-Reman” program, Cat-
erpillar disassembles used construction equipment, processes the individual parts, and
reuses them for new products. Similarly, Renault remanufactures pre-owned car compo-
nents and incorporates them into the production of new vehicles.

Business models of the resource recovery type recycle a company’s own or external
waste streams into secondary raw materials [46]. Technical waste is recovered through
recycling, while biological waste is processed, for example, through composting or
fermentation. The Swiss accessories manufacturer FREITAG represents this business
model: the company uses external waste in the form of used truck tarpaulins, seat belts,
and bicycle inner tubes to make bags.

The above-mentioned CBM types can be pursued simultaneously and/or may be com-
bined. For example, the Product as a Service model can be an incentive for the parallel
introduction of the Product Use Extension model, so that products loaned to customers
can generate revenue for as long as possible [75, 78]. The use of recyclable materials in
the manufacture of products can also incentivize the simultaneous adoption of end-of-
life recycling processes [60]. Dell Technologies is a prime example here because recy-
clable, recycled, and renewable materials are used in the manufacturing process (i.e.,
Circular Inputs), and at the end of the use phase, the company collects the devices either
for reselling (i.e., Product Life Extension) or recycling (i.e., Resource Recovery) [13].
Finally, an adoption of circular business models or circular approaches besides linear
ones within one company is also possible, as the Adidas example from above illustrates.
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1. Preparing the data set 2. Developing the research tools

- Drawing the sample from the German stock | - Adopting the category system from theory
market index DAX40 - Creating the dictionary for automated content analysis

- Gathering annual and sustainability reports | - Developing the code book for manual review
from company websites

3. Testing the research tools 4. Coding the data set

- Applying the dictionary and code book to ten | - Executing the automated content analysis
reports - Reviewing codings for their validity manually

- Adjusting the dictionary to better represent
the categories

5. Evaluation Phase

- Aggregating the findings from document to company level

Fig.2 Research process (source: own illustration based on [21])

The academic literature on circular business models is still nascent but has been expand-
ing rapidly since 2016 [18, 70]. Beyond identifying their characteristics and developing
typologies as described above, studies are mainly concerned with investigating best prac-
tices and drivers as well as barriers for their implementation [5, 62, 65, 68, 76] and devis-
ing practical instruments that support decision-making in companies [8, 66]. Of particular
interest is the transition from linear to circular business models [17] because many inherent
features of the former are at odds with those of the latter [38]. Along these lines, iden-
tifying promising industries and types of businesses remains important [19, 56]. Further
topics are collaborative approaches [16, 45], business model innovation [63], and the man-
agement of resource flows [34]. Although first studies exist that highlight the role of the
customer [11, 29, 55], much research continues to fall short of integrating the consumer
perspective [16, 18, 79]. Other under-investigated topics include the social implications of
the circular transition, the mitigation of possible rebound effects [70], the role of circularity
for competitive advantage as well as shareholder value, and the effects of various regula-
tory interventions [18].

Method

In order to investigate the prevalence of circular business model types in large German
companies, a five-step research procedure was implemented, which is depicted in Fig. 2.
First, the sample was defined by narrowing down the members of the German stock
market index DAX40 so that the final sample only includes firms relevant to the research
question. For this, companies that do neither directly nor indirectly manufacture or distrib-
ute physical products or energy were excluded because their comparatively low demand
for natural resources offers few possibilities for establishing circular business models (i.e.,
companies from the banking, software, and insurance industries). In addition, companies
headquartered outside of Germany were removed. Lastly, one non-operative holding com-
pany was excluded. The final sample comprises 31 companies. The industry break-down is
shown in Table 3. Twenty-three of the 31 sample companies (74%) are producers of physi-
cal goods; the remaining are service firms. This sample characteristic is relevant because
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Table 3 Number of companies

. Sector Amount
per industry

Automobile
Chemicals
Construction
Consumer
E-Commerce
Industrial

Pharma and healthcare
Real estate
Technology
Telecommunication
Transportation and logistics
Utilities

R = = = = A WA~ A OA

Source: own illustration

Table 4 CBM categories and examples of corresponding keywords

ID Category Dictionary (examples)

1.0 Circular Inputs bio based, biodegradable, cradle to cradle, etc

2.0 Sharing Platforms sharing, pooling, co own, co access, etc

3.0 Product as a Service as a service, rental, leasing, subscription model, etc
4.0 Product Use Extension

4.1 Classic Long Life long life, durable, durability, product longevity, etc

4.2 Maintenance & Repair maintenance, repair, fix, etc

4.3 Direct Reuse pre-own, second hand, resell, resale, second life, etc
4.4 Refurbishment & Remanufacturing refur, reproces, recondition, remanufact, etc

5.0 Resource Recovery recycl, compost, upcycle, downcycling, etc

6.0 Default Documents were assigned to this category if they

could not be assigned to any CBM type

Source: own illustration

certain CBM types (i.e., Classic Long Life and Remanufacturing) can only be adopted
by producers. The annual and, if available, sustainability reports of the 31 companies for
the years 2020 and 2015 were collected via the respective company websites. The final
data material comprises 100 reports, consisting of 60 annual reports and 40 sustainability
reports.

In a second step, the research tools were designed. In line with the typology presented
above, the category system consists of five main and four sub-categories as well as one
default category. In order to analyze the data material with the help of automated con-
tent analysis, a dictionary was created that operationalizes the categories with the help of
keywords and search strings, respectively [2]. First, relevant words or word combinations
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and their synonyms were derived from the extant literature. This word list was then sup-
plemented by relevant keywords that occurred in the reports but had not been considered.
Table 4 lists the categories and sub-categories and provides examples from the dictionary.'

Automatic content analysis has the disadvantage that the underlying computer algo-
rithm does not understand the semantic meaning of the text content to be analyzed [9]. In
the face of ambiguities of meaning, negations, or rhetorical devices, this lack of linguistic
competence can lead to misclassifications, which in turn leads to validity problems [81].
To address this pitfall, a codebook for reviewing the automatically generated codings was
created according to manual content analysis guidelines [67]. This should ensure the rep-
licability of the content analysis and thus contribute to the reliability of the entire research
procedure [50].

In order to test the dictionary, a pretest was carried out on a sample of ten reports (five
business and five sustainability reports). To reduce “false positives” [2], search words
were identified that frequently led to erroneous coding and were specified or completely
removed from the dictionary. More important for the validity of the study was to identify
false negatives and to adjust the dictionary accordingly. For this purpose, the ten docu-
ments of the test sample were coded manually using the codebook. Subsequently, it was
checked whether automated coding using the dictionary would have produced the same
result. Shortcomings in the dictionary were addressed by adding missing keywords.

During the coding process, all 100 documents were automatically coded. Based on the
dictionary, the algorithm (MAXQDA-Dictio) marked the search words of the dictionary in
the reports and coded them with the ID of the corresponding category. In a next step, the
codings were manually reviewed with the help of the codebook. Since it is only of inter-
est which CBM types are addressed in the reports and not how often they are mentioned,
not all codings of one CBM type had to be checked manually. As soon as a document was
assigned to a CBM category, the remaining codes of the same category were only occa-
sionally checked since the evidence for the occurrence of the corresponding CBM type had
already been found. In the event that structural or shareholding links existed between com-
panies in the sample, the manual review helped to avoid duplications. Effectively, all 100
documents were assigned to the categories and sub-categories as shown in Table 4.

Finally, the coded data was processed and analyzed in the evaluation phase. As part of
the processing and if applicable, results at document level were aggregated in order to be
able to make statements at company level.

Results
Current Use of Circular Business Models
Figure 3 shows the adoption of the different types of CBM in the sample for the year

2020. Due to the fact that companies may employ several types simultaneously, multiple
assignments are possible. It is striking that every company uses at least one type of CBM,

! The complete dictionary including all keywords and search strings is available from the authors upon
request.
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40% 3%

20% I

0%
Circular Sharing Product  Product Use Resource no
Inputs Platforms as aService Extension Recovery CBM type

n=31

Fig. 3 Proportion of companies per main CBM type in 2020 (source: own illustration)

60%
48%
40%
26%

o
20% 13% 16%

Classic Maintenance Direct Reuse Refurbishment
Long Life & Repair & Remanufacturing

n=31

Fig.4 Proportion of companies adopting a subtype of Product Use Extension in 2020 (source: own illustration)

explaining why the default category “no CBM type” remains empty. With the exception of
Sharing Platforms, all CBM types are used among companies in the sample.

The adoption rates of the individual CBM types, however, differ significantly. Circular
Inputs and Resource Recovery, both models that aim at closing resource loops, are used
most widely. While Product Use Extension, a CBM type that decelerates material cycles,
is adopted by approximately two thirds of all companies, Product as a Service clearly
falls behind: only 35% of firms have adopted this CBM. Overall, this suggests that clos-
ing resource loops models are used somewhat more frequently compared to slowing
business models (i.e., Sharing Platforms, Product as a Service, and Product Use Exten-
sion). Figure 4 further specifies the adoption of the four subtypes of Product Use Exten-
sion. Here, it is striking that Maintenance & Repair stands out with an adoption rate of
48%. The other subtypes have a comparatively low rate of adoption, especially Classic
Long Life. Only four DAX40 companies have adopted at least one business model that
offers more durable products.

Development of Circular Business Model Adoption Since 2015

In order to ensure a consistent number of companies for the comparison between 2020 and
2015, two companies had to be removed from the sample for two reasons: either they did
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97%

1 0,

oo 86%

80% o 76%

. 59%
60% 48%
38%
40%
20%
3%
0%
Circular Inputs ~ Sharing Product Product Use Resource no
Platforms as a Service Extension Recovery CBM type
2015 =2020

n=29

Fig.5 Development of adoption rate per main CBM type 2015 vs. 2020 (source: own illustration)

60%
48%
40% 34%
28%
17%
20% 14% 14% 14%
0% I
Classic Maintenance Direct Reuse Refurbishment
Long Life & Repair & Remanufacturing
n=29 2015 =2020

Fig.6 Proportion of companies adopting a subtype of Product Use Extension 2015 vs. 2020 (source: own illustration)

not exist in 2015 or did not publish the necessary reports. Consequently, the sample for the
following analyses consists of 29 companies.

Figures 5 and 6 repeat the analyses from above but visualize the development of adop-
tion over the 5-year period. In general, the results indicate a positive trend for all types,
except for Sharing Platforms and Product as a Service—the adoption rates for the latter two
remained flat (cf. Figure 5). The one company (3%) with no circular approach in 2015 has
implemented at least one CBM in or before the year 2020.

The strongest increase is recorded for the Product Use Extension category. When
looking at the corresponding subtypes depicted in Fig. 6, it becomes evident that the
positive development is mainly driven by significant adoption increases of Mainte-
nance & Repair as well as Refurbishment & Remanufacturing models. The comparison
between models that close versus decelerate resource loops shows that closing models
have proliferated more than decelerating ones. The overall positive trend is underlined
by an increase of the average number of main CBM types used per company from 2.3
in 2015 to 2.8 in 2020. This development suggests that the largest German companies
are underway to explore additional CBM types, hence increasing the variety of circular
approaches adopted in practice.
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Discussion and Implications

The aim of the previous section was to provide an overview of the prevalence of circular
business models among German DAX companies. A significant dysbalance, for example,
is noticeable when comparing circular business models that serve to close material cycles
and those that decelerate cycles. The former are implemented more frequently by DAX
companies than the latter, a finding that is consistent with the observations of Bocken et al.
[6], who also diagnosed a focus of large US companies on closing material cycles. In the
research at hand, this observation can be explained by the low adoption rates of Sharing
Platforms and the CBM type Product as a Service. This may be driven by a low market
demand for such business models and their value propositions, at least for some product
or service categories. For example, sharing or renting consumer products may be impos-
sible or at least inconvenient. For other durable products such as automobiles, computers,
or tools, consumers still prefer owning the goods [73]. Although the technical feasibility
for chemical products is somewhat limited, chemical distributor Brenntag offers “perfor-
mance agreements” under which the company leases the functionality of certain chemi-
cals—customers are billed for the results achieved instead of for the ordered chemicals.
This approach reduces the total amount of chemicals, also because certain agents can be
re-used. Overall, Product as a Service CBMs tend to be mainly adopted by companies
offering technologically complex and hence expensive products, for example, in health-
care (Fresenius and Siemens Healthineers), aero-engineering (MTU Aero Engines), and
automobiles (BMW, Daimler, and Volkswagen). Although car sharing offers by automobile
manufacturers have become increasingly popular among (younger) consumers, Product as
a Service business models seem to be especially appealing in business-to-business con-
texts. For example, Deutsche Telekom provides and maintains cloud-based IT infrastruc-
ture which makes significant investments in hardware redundant for Telekom’s clients.

Nevertheless, concerns about cannibalization effects could prevent a more widespread
use of the two types of CBM. Sharing platforms and Product as a Service models reduce,
at least theoretically, the need for ownership by selling idle capacities or usage rights for
these products. In contrast to the other CBM types, the two CBMs that decelerate resource
loops thus break with the classic, linear logic of value creation, which aims at maximizing
product sales [40]. Since the core business of most companies in the sample is built on
precisely this value creation logic, the two CBM types consequently pose a potential threat
to the main purpose of public corporations. Finally, it is also conceivable that DAX com-
panies are generally open to the adoption of sharing platforms and Product as a Service
business models, but do not have the necessary innovative strength or dynamic capabilities
to implement them. Large incumbent companies tend to maintain the status quo or opti-
mize it with the help of incremental innovations [39]. Radical innovations, such as shar-
ing platforms and Product as a Service models, often encounter institutional, cultural, and
administrative barriers, which impede their successful implementation [32, 72]. Unlike the
other CBM types, they do not necessarily build on the existing value creation logic (i.e.,
maximizing product sales), but require the creation of completely new value propositions
and economic value creation patterns. While this may exceed the innovation capacity of
many DAX companies, smaller organizations and especially start-ups may find it easier to
implement CBMs that decelerate economic activity, despite significant resource constraints
within these firms [35].

The third most frequently implemented CBM type in the sample is Product Use Exten-
sion. Within this category, the strongest subtype is Maintenance & Repair, which is a
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promising result because it leverages the power of the inner circles. The adoption of the
other subtypes is relatively low. The organization of economically viable take-back sys-
tems for the collection and return of used products may be one possible barrier [53, 78].
Another obstacle may be the risk of cannibalization: if a company expands its range to
include cheaper recycled product variants (i.e., Direct Reuse, Refurbishment & Reman-
ufacturing) or long-lasting expensive alternatives (i.e., Classic Long Life), it will create
additional competition for its existing product portfolio, potentially lowering sales of prod-
uct variants with higher margins. The two fast moving consumer goods companies Henkel
and Beiersdorf, however, have implemented a noteworthy business model that enables con-
sumers in selected retail outlets to refill products such as shampoos or laundry detergent.
Although this approach does only extend the lifecycle of the packaging, it is likely to create
value for the seller and buyer.

With regard to the second part of the research question, the analysis shows that the use
of circular business models in DAX companies has increased since 2015. In line with the
relevant literature, this indicates that circular business models gain popularity in practice.
Based on the assumption that public companies only pursue business models if they prom-
ise economic success [26], the growth also suggests that the majority of circular business
models have become more attractive from an economic perspective. This may be related
to new technologies, legislation, or increasing demand [60]. Despite the overall positive
trend, the penetration of Sharing Platforms, Product as a Service, and Classic Long Life
CBMs has not increased since 2015 and remains on a comparatively low level. This result
suggests that fundamental hurdles exist that restrain DAX companies from slowing down
resource loops in Germany.

Managerial Implications

The identified gaps in the proliferation of various CBM types represent business opportuni-
ties to capture both ecological and economic values. In order to seize these opportunities,
DAX companies could especially explore the technological and economic feasibility of
Sharing Platforms and Product as a Service models as part of innovation projects. For this
purpose, it may be advisable to cooperate with companies within and across their respec-
tive industries [41]. Advantages of innovation partnerships include but may not be limited
to bundling complementary competencies and sharing investment expenditure as well as
risks [10, 27, 31]. An example of this is the car sharing company SHARE NOW, which
is a joint venture of the automobile companies BMW and Mercedes Benz Group. In this
context, joint ventures may represent a good governance mode to advance business models
that would encounter institutional or cultural barriers in their parent companies or conflict
with prevailing linear business models.

Policy Implications

Since the prospect of economic value creation is the most important driver for companies
to revise existing business models and implement circular ones [23, 26], policy makers
should use regulatory instruments that make the use of decelerating CBMs economically
more attractive. These include, for example, extending or lengthening legally mandated
product warranties [41] to encourage the production of long-lasting products. Another pos-
sibility is to expand extended producer responsibilities (EPR) to further product categories
in order to incentivize companies to reuse products at the end of their use phases. At the
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same time, the tax system could be adapted by shifting the comparatively high taxation
of labor to the use of private raw materials [36]. On the one hand, this contributes to the
internalization of environmental externalities, and on the other hand, it reduces the costs of
labor-intensive CBM types, such as Maintenance & Repair or Refurbishment & Remanu-
facturing, thus creating financial incentives for their implementation. Kirchherr et al. [42]
were able to show through surveys and expert interviews with European companies and
policymakers that a lack of consumer interest and awareness of circular products is a sig-
nificant barrier to the circular transformation in the EU. Consequently, to stimulate demand
for circular business models or their service offerings in the B2C sector, consumer educa-
tion campaigns should be used in collaboration with NGOs and companies [30].

Conclusion

The paper at hand examines the proliferation of circular business models in large German
companies and shows how the development has been since 2015. The results show that,
with the exception of the sharing platform business model type, all CBM types are used in
the sample companies. Business models that serve to close material cycles are used more
frequently than those that decelerate material cycles, a result which is somewhat disap-
pointing due to the potentially higher societal impact of the latter business models. The
three CBM types Circular Inputs, Resource Recovery, and Product Use Extension are used
by more than two thirds of the companies. Sharing Platforms and Product as a Service
models have a comparatively low prevalence. This may be due to the fact that they are at
odds with the classic, linear logic of value creation, which aims at maximizing product
sales. Especially, the latter can be reasonably expected to be inherent in the missions of
most public corporations. Consequently, this stark contrast to the currently prevailing eco-
nomic approach curtails the adoption of decelerating circular business models in practice.
Based on the assumption that all CBM types are relevant for the sustainable transformation
of society, deficits and imbalances thus point to untapped potential.

With regard to the second part of research question, an overall increase in the use of
circular business models can be observed. This underscores the increasing relevance of
circular business models in the German economy. Sharing Platforms and Product as a Ser-
vice models stand out negatively in the longitudinal comparison. Together with the Classic
Long Life subtype, their rates of adoption have only stagnated. The findings are consistent
with previous, albeit very limited research on circular practices in large companies. For
Germany, the research at hand provides the first systematic investigation into the prolif-
eration of circular business models. Methodologically, the work represents a further devel-
opment of previous research approaches. Automated content analysis was combined with
classical, manual content analysis to increase the validity of the results. This approach
proved to be a suitable tool for identifying circular business models in text materials.

The explorative nature of the study results in a number of limitations that offer start-
ing points for future research. In order to clarify the status quo of CBMs in large Ger-
man companies, a heterogeneous sample was necessary. Since the companies differ in their
industries, service offerings, strategic positionings, and target groups, only limited general
conclusions can be drawn. Hence, future studies should apply the research design of this
paper to a more homogeneous sample in order to expand the scope for interpretation. The
second limitation results from the data collection methodology. While the combination of
automated and manual content analysis proved valuable (i.e., the manual review allowed to
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correct erroneous classifications and exclude false positives), only sections in the analyzed
reports that were flagged in the automated coding were manually reviewed. Thus, there is
a possibility that relevant sections were missed (i.e., false negatives) due to unknown and
omitted keywords in the dictionary. For example, the keywords “waste based” and “recir-
culation” were initially not considered in the deductively derived dictionary but were iden-
tified through inductive keyword derivation and added to the dictionary later. While “waste
based” led to the identification of companies that use waste to create new products (i.e.,
Circular Inputs), “recirculation” describes practices that reuse waste water (i.e., Resource
Recovery). These two examples illustrate the importance of inductive keyword deriva-
tion. Since it cannot be ruled out, however, that additional relevant keywords remained
undetected, a small residual risk of false negatives remains as a limitation of the chosen
method. Consequently, future research could extend the dictionary used here. Furthermore,
additional documents such as press releases, press reports, or website content could be
included for the analysis. Third, the research approach used here is unable to shed light on
the extent of adoption. Companies that are identified as employing circular approaches may
do so to much varying degrees and with fundamentally different underlying motivations
(e.g., greenwashing versus advancing a sustainable business transformation). Such a study
requires a more fine-grained view into the companies and probably insider information;
automated content analysis of publicly available documents does not suffice. Finally and
related to the previous limitation is the fact that the underlying reasons for differences in
the adoption rates and for the observed trends remain unexplored. Again, deeper insights
into the decision-making processes and a different methodology would be required.

Despite these limitations, the study at hand offers promising starting points for quantita-
tive research that should, among other things, examine the underrepresented CBM types
to shed light on the reasons for their comparatively low adoption in practice. At the same
time, methodological adjustments can be made to increase the interpretability of future
studies. Overall, the study does not only provide valuable insights into the proliferations
of circular business models in German DAX companies, but also underlines the urgency of
further research.
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