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SUMMARY

To achieve positive economic, environmental, and social benefits, many incumbent
manufacturing firms attempt to apply circular economy principles to their business
practices. However, these firms often struggle to change their existing linear business
models to circular models because the steps required for successful transformation
are still poorly understood. Based on a multiple case study of eight business model
transformation journeys, this article proposes a roadmap for circular business model
transformation. It provides a step-by-step process to enable circular transition,
allowing companies to meet environmental, social, and financial objectives and
proactively address sustainability.
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or the past century, business success has depended on providing
financial returns to shareholders.! This predominant focus on eco-
nomic performance has contributed to a multitude of environmental
problems such as pollution, global warming, and ozone layer deple-
tion. Many would argue that business activities are a root cause of such environ-
mental problems.2 However, a growing number of incumbent firms are putting
sustainability issues at the top of the corporate agenda.? For example, German
manufacturing firm Siemens is now the most energy-efficient firm in its industry.
Other examples include U.S. companies such as Cisco and Johnson & Johnson,
which have recently appeared in lists of the world’s most sustainable companies.*
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Indeed, many incumbent firms are moving away from a pure product ori-
entation toward an orientation that combines products and services in an attempt
to contribute to sustainability goals.” In recent years, such initiatives have often
been subsumed under the term circular economy. The circular economy was brought
to the attention of a wider audience by the Ellen MacArthur Foundation, which
defines it as an industrial system that is restorative or regenerative by intention
and design.® Many incumbent firms attempt to implement circular economy prin-
ciples by adopting a cradle-to-cradle logic, whereby the company assumes life-
cycle responsibilities, abandons nonrenewable energy, embraces the idea of
reusing, refurbishing, and recycling its products, and improves its maintenance
commitments.

However, adhering to the principles of the circular economy requires the
transformation of the incumbent firm’s business model. This transformation is
highly challenging because implementing circular activities requires the firm to
transform the way it creates, delivers, and captures value.” An incumbent firm’s
core value proposition must often change when new types of performance-based
services are launched.® For example, there is often a profound difference in cus-
tomers’ perceptions of a value proposition when buying a product versus buying
a function or result. Similarly, there may be significant changes to the firm’s value
capture mechanisms such as when revenues from material-intensive up-front
product sales are replaced with monthly earnings from providing product avail-
ability.® This requires fundamental changes in business logic!® and often entails
collaboration with both new and old actors in the firm’s ecosystem.

The literature on business models for sustainability and the circular econ-
omy is growing.!! Based on prior literature,!? we define a circular business model
as one in which a focal company, together with partners, uses innovation to create, capture,
and deliver value to improve resource efficiency by extending the lifespan of products and
parts, thereby realizing environmental, social, and economic benefits. The circular busi-
ness model transformation process is particularly important in incumbent firms.
In such firms, even moderate sustainability upgrading can have enormous envi-
ronmental effects because of these companies’ large market shares.

However, business model transformation research has tended to focus on
sustainable niche-market pioneers rather than mass-market incumbents.!?
Furthermore, this research has been conceptual or has offered a static view of
what is actually a complex, dynamic reality.!* For example, researchers have
classified business model characteristics according to structure!®> and have pro-
posed sustainability-based versions of the well-known business model canvas.!®
In other words, most of the scarce research on circular business models has
focused on the business model per se rather than on the process whereby incum-
bent firms transform their business models.!” How incumbent firms actually do
so is, thus, poorly understood,!® and new insights are needed to help firms transi-
tion to a circular model.!® Finally, a major shortcoming of the literature is the
prevailing focus on a single firm’s business model. Because business models tran-
scend organizational boundaries,?® contributions by partners in the ecosystem
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must be better understood.?! Consequently, when outcomes are systemic and
require a full ecosystem of partners to be mobilized, it is misleading to think of
products as made and sold by individual firms alone.

This lack of theoretical insight into incumbent firms’ circular business
model transformation means that, in practice, firms often face difficulties when
changing their existing business models. The purpose of this study is, therefore, to
investigate how circular business model transformation actually occurs in incum-
bent firms. We pursued this purpose using a multiple case study of ongoing busi-
ness model transformations in eight large manufacturing companies and their
ecosystem partners. Through case study analysis, we developed a roadmap for
circular business model transformation. This roadmap provides a step-by-step
process for transitioning to a circular business model.

Theoretical Background: Circular Economy and the Role of
Incumbent Firms

Sustainability entrepreneurship provides a theoretical logic for under-
standing the rationale behind circular business model transformation because
it addresses sustainability problems by using innovative business models.??
Incumbent firms engage in sustainability entrepreneurship and business model
transformation for a variety of reasons. These include volatility in commodity
prices, threats from new entrants or niche-market pioneers, new policies and
legislation, social pressure, managers’ intrinsic motivation, or a combination of
these factors.

When pursuing sustainability entrepreneurship, incumbent firms are often
pictured as moving slowly and giving sustainability a low priority. This is referred
to as a “weak” sustainability proposition, “sustainability upgrading,” or “green-
washing” of existing products.?*> To some extent, this criticism is fair. However,
mass-market incumbents can have a considerable impact even with a “weak”
sustainability proposition because they operate in global markets with large mar-
ket shares.?*

In practice, the execution of sustainability entrepreneurship using innova-
tive business models is often built on the core premises of the product-service
system (PSS) literature. The PSS literature shows that incorporating circular econ-
omy principles into business models can yield the highest possible resource effi-
ciency.?> The PSS literature also highlights the impact of life-cycle stages on
resource efficiency (i.e., material extraction, processing, production, product use,
and end-of-life treatment).?¢ Therefore, the implementation of circular economy
principles often emerges in practice in the form of PSS-based business models
such as pay-per-use instead of product ownership, although PSS is not the only
strategy for an incumbent firm to pursue circularity.?” Nevertheless, the sustain-
ability entrepreneurship, circular economy, and PSS literatures still lack insight
into systematic processes for transforming existing business models.
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Circular Business Models

Circular transformation is best conceptualized through a well-defined and
commercially viable circular business model.?® However, we still lack “a clear
definition of circular business models, and no common understanding of the
concept has been established.”?°

According to recent strategy and innovation studies, a business model rep-
resents a cognitive schema that explains how a company creates, delivers, and
captures value by exploiting business opportunities.>® Hence, the assumption is
that managers theorize about ideas and images of current (and future) business
models when making strategic decisions.?! Specifically, a business model answers
four key questions that span four dimensions:32

e What is offered to the customer? For example, what type of product or service
is offered? This is the value creation dimension.

e How are activities and processes employed to deliver the promised value? For
example, what specific logistical resources and capabilities are needed? This is
the value delivery dimension.

e Why is the revenue model financially viable? That is, what are the possible
revenue sources and are these sufficiently large? This is the value capture
dimension.

e Who is the target customer? That is, what are the customer’s characteristics?
This dimension refers to both existing and potential customers.

A circular business model answers these questions while maintaining or
regenerating environmental, social, and economic capital beyond the firm’s
boundaries.?®> However, few authors have attempted to define circular business
models. Certain scholars have depicted circular business models as activities that
include recycling, remanufacturing, reuse, or related activities such as refurbish-
ment, renovation, and repair.>4 In contrast, others have highlighted collaboration,
communication, and coordination within complex ecosystems of interdependent
yet separate actors to achieve the benefits of the circular economy.?* Building on
these and other prior studies,?>® we propose the following definition: a circular busi-
ness model is one in which a focal company, together with partners, uses innovation to cre-
ate, capture, and deliver value to improve resource efficiency by extending the lifespan of
products and parts, thereby realizing environmental, social, and economic benefits. A cir-
cular business model, thus, allows companies to question or redesign value-
related processes and reduce negative impacts.

However, few if any incumbent firms manage to fully meet all the require-
ments of a circular business model. When incumbent firms optimize their pro-
cesses, close material loops, select better energy sources, and retain product
ownership, they apply the principles of the circular economy and move along a
continuum. Therefore, it is more accurate to speak of circularness, rather than
perfect circularity. As Lewandowski points out, every business model is both lin-
ear and circular to some extent.??
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Transformation toward Circular Business Models

Business model transformation represents a change in the logic accord-
ing to which value is created, delivered, and captured.?® Circular business model
transformation may be highly challenging and may require significant changes
to the way that incumbent firms operate.?* Consequently, few incumbent firms
completely transform from a product-focused business to a solution-focused
business, and many end up operating under multiple business models.#° For
example, a manufacturer of heavy machinery for the construction industry, such
as Volvo Construction Equipment, may continue to sell the machinery or may
retain ownership and offer performance-based contracts to individual customers.

But when incumbent firms shift toward circular business models, what do
they transform their existing business model into? The PSS literature reveals that
leading manufacturing firms increasingly focus on resource efficiency throughout
the product life cycle.#! More specifically, the PSS literature sheds light on two
types of circular business models.4?

In a use-oriented business model, an incumbent firm makes a product avail-
able under rental or lease agreements but retains ownership. The product is not
sold to the customer, but its availability is guaranteed for a predefined period, dur-
ing which the provider receives periodic payments. In the results-oriented business
model, the incumbent firm provides a customer with a predefined result or out-
come. The supplier receives payment for a given result and assumes full responsi-
bility for its delivery.

A successful business model transformation can, and often does, involve
change in several dimensions. Examples include when the provider retains prod-
uct ownership and offers incentives to prolong product life cycles through reuse,
repair, refurbishment, upgrading, and proactive maintenance. Sustainability can
also be improved through more intensive product use, which results from sharing
and pooling as the provider’s incentives to improve resource use increase.
However, studies have predominantly focused on circular business models per se
rather than the transformation process, of which knowledge is scarce.

Moreover, the business model is a boundary-spanning concept that centers
on a focal firm and its partners in the ecosystem.4*> An ecosystem is a collaborative
arrangement through which firms combine resources to deliver a solution.*
Because of increased specialization and division of labor, few of today’s incumbent
firms provide a full circular business model themselves. The business model has a
varying degree of openness and requires active contribution of partners in the
ecosystem.*

An incumbent firm typically supplies product hardware that is at the core of
the circular business model. In results- or use-oriented business models, customers
are typically co-creators of the offer.4¢ In addition, a large number of third-party
service providers may be needed to complete the offer.#” These may be specialists
in software, data analytics, installation, repair, recycling, or any other type of
essential service. These external specialists can contribute diverse information,
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provide access to resources, make the solution more innovative, and enhance the
total value of the offer.4®¢ They may also contribute to the transformation process
that is necessary for the implementation of a circular business model.** However,
their interests and driving forces do not always align, and stakeholder tensions
must be mapped out and managed proactively.>® Although the literature cites eco-
system actors as critical to successful circular business model transformation, it
currently provides little insight into what these actors do and how potential ten-
sions can be managed.

Against this backdrop, we seek to close several research gaps by operation-
alizing the ideas expounded in the circular economy literature, depicting a detailed
circular business model transformation process, which is missing from the PSS
literature, and overcoming the prevailing focus on a single firm’s business model
by highlighting the influence of ecosystem actors.

Method and Research Setting

Research on how incumbent firms transform their business models to
incorporate circularity is at a nascent stage. Our goal was to study /zow this cir-
cular transformation process takes place in practice. We, therefore, conducted a
multiple case study of ongoing business model transformations. By comparing
multiple cases, we were able to identify common patterns and gather detailed
insights into the activities undertaken, steps followed, and real-world challenges
faced by managers and firms.>!

Our research project lasted three years (from May 2014 to June 2017). The
unit of analysis was the focal firm’s transformation toward a circular business
model. However, to gain deeper insights into business model transformation, we
also collected data from ecosystem actors for each circular business model case.
This approach was rooted in the view that a business model transcends organiza-
tional boundaries®? and, thus, needs the involvement of multiple stakeholders
such as customers, suppliers, and service partners. In each case, however, one
dominant incumbent manufacturing firm took charge of coordinating develop-
ment and transformation efforts with regard to the evolving circular business
model. All cases represented business model extensions in that they comple-
mented rather than replaced existing dominant business models. For example,
many cases centered on circular business models such as advanced service solu-
tions or performance-based offers, although most companies continued to use
product-based business models as well.

Data Collection

We used purposive sampling and selected eight incumbent manufactur-
ing firms for data collection. Three sampling criteria were used. First, each firm
indicated that sustainability was a vital part of its future strategy. For example,
all firms had circular business models that were in progress or that had recently
been launched. Second, to increase variation within the sample and yield more
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general insights, firms from numerous industries and global markets were
selected. The industries included construction equipment, medical technol-
ogy, appliances, aviation, automotive, and mining. Finally, we selected firms for
which we had access to ecosystem actors (e.g., suppliers, customers, and service
partners). Table 1 provides details on the eight case firms and the interviews that
underpinned the study. Table 2 provides descriptions of the cases, business model
challenges, and outcomes associated with each case.

The vast majority of the interviews were conducted in Sweden.
Complementary interviews were conducted in the United States, Denmark,
Norway, the Netherlands, and Finland. We conducted 60 interviews with differ-
ent respondents over three phases.

First, before the formal interviews, circular business model transformation
cases within the eight incumbent firms were identified through dialogue with key
company contacts. Three criteria were used to identify suitable cases: the business
model was new and focused on substantially improving sustainability, business
model changes occurred across two or more of the four dimensions of each busi-
ness model, and the new business model had clear implications for the roles and
responsibilities of ecosystem actors. During this step, we mainly interacted with
senior management executives (e.g., CEOs, research and development [R&D]
managers, and service directors), who were able to provide a detailed overview of
ongoing or recently launched business model transformation initiatives within
their firms.

Second, we conducted 25 semistructured interviews with multiple respon-
dents at the eight incumbent manufacturing firms. Respondents held a range of
positions. These interviews gathered data on the development and launch of cir-
cular business models and lasted between 50 and 120 minutes. Example ques-
tions were: Can you describe the nature of your circular business model? How
does the new business model create, capture, and deliver value to customer seg-
ments? What are the critical challenges and activities performed during circular
business model development?

Third, we performed another 35 interviews with ecosystem actors such as
customers, suppliers, and service partner companies. These actors were directly or
indirectly linked to each evolving circular business model.

Finally, after the interviews, we conducted 12 workshops. Our emerging
circular business model framework was presented to key contacts at the eight
incumbent firms to discuss and validate our findings. The workshops lasted two to
three hours. Participants provided feedback on the proposed roadmap and sug-
gested improvements.

To enhance quality, multiple researchers conducted key interviews together
for each business model case. This encouraged discussion and ensured an overlap
between data collection and data analysis. We also studied secondary data sources
such as company websites, internal documents, and published materials. These
secondary sources complemented the interviews during data analysis. Data from
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TABLE 2. Description of Circular Business Model Cases.

Case |: Performance-based pressure filter systems in processing industries

Pressure filters perform dewatering of minerals or ore concentrates and are critical to the
production of the final product, such as metals, fines, or iron pellets used in processing industries.
The upgraded filters resolve bottlenecks during production through improved uptime. The business
model transformation involved revised value-capturing mechanisms and a reconfiguring of the offer
as an integrated solution. The circular economy outcomes include improved total system utilization,
significant cuts in electricity use/energy costs, improved raw material flows, decreased need for
maintenance, prolonged filter lifespan (about 50%). In addition, production costs decreased and
annual processing capacity increased.

Participating companies: Metso, Boliden, LKAB, ABB, Rimard industri, Péyrd, and Bosch Rexroth.

Case 2: Digital fleet management system

A service package comprising trucks, sensors, connectivity, and software for use by truck fleet operators.
It monitors usage and also offers driver training, route planning, and advice regarding truck loading and
use of gears and brakes. The business model challenges relate to a need for new service development
with limited prior experience, considering additional risks and revenue sharing with service partners, and
managing increased customer interaction. The circular economy outcomes include reduced maintenance
needs and improved spare part management due to better planning and less breakage, reduced fuel
consumption (5%-6%), and prolonged life of tires. In addition, customers’ operating margin improved
(about 29), as did overall fleet utilization.

Participating companies: Scania, Ziegler Group,Vendelbo Spedition A/S, Militzer & Munch, and Asta
Logistik Grupo.

Case 3: Luxury car sharing services

Service offering access to an array of premium Volvo cars to residents of high-end apartments in
Stockholm, Sweden (access without ownership). It is promoted as an economical and sustainable
alternative to ownership of a second car (the fee is included in the monthly rent for the apartment).
The business model challenges relate to designing of new revenue model, establishing superior after-
sale services, delivering on promised function and accessibility to end user, and ensuring quality grantees
(i.e., standard of cars, clean interiors). The circular economy outcomes include improved utilization of
products, more effective maintenance, and reduction in total number of cars needed (when second car
is replaced).

Participating companies: Volvo Cars, Sunfleet, and Tobin Properties.

Case 4: Performance-based aircraft solutions

Service offering access to military aircrafts on performance-based terms. The customer receives a set of
capabilities or *'systems” for an annual fee instead of purchasing the product up-front. This "‘augmented”
solution includes flight training, logistics, upgrading, storage, and life-cycle management. The business
model challenges relate to development of new types of services, contracts portfolio, and proposing a
new revenue model where 75% of cost is invoiced as fixed amount. The circular economy outcomes
include reducing maintenance costs, prolonged product life cycles, and increased availability. In addition,
there could be cost savings for the customer (of up to 25% of total costs) and improved system-wide
performance of technology.

Participating companies: Saab, Williams, BAM, and FMV.

Case 5: Medical arthroscopy fluid management services for hospitals

Package consisting of a pump and disposables that together increase visibility during endoscopic
surgery—surgeons’ view is less obstructed by blood and other fluids. Typically, the pump is too expensive
for hospitals to purchase, so customers are charged for the disposables (razor-and-blade business model
logic). The business model challenges relate to business model change centered on a new service for
hospitals, and revised revenue model—that is, pay-per-use logic, for disposables. The circular economy
outcomes include decreased use of saline water, which reduces operating costs, including after-sale
service with a focus on maintenance and calibration of equipment. These service components have
increased the life of the pump by about three years.

Participating companies:Smith & Nephew, Medical Vision, and a nondisclosed service partner.

(continued)
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TABLE 2. (continued)

Case 6: Performance-based customer support agreements for the construction industry
A three-level service package of tools and services tailored to the customer’s unique needs and value.
The highest value-adding package (gold) includes a number of benefits, such as a strong partnership
between provider and customer, a focus on the customer’s core business, maximum uptime potential,
and effective cost control. The business model challenges relate to aligning incentives between OEM and
service delivery partners, improving revenue model for lowering risk, and ensuring delivery of promised
functions. The circular economy outcomes include enhanced life of the equipment through improved
maintenance and service contracts. Opportunity for availability-based guarantee for predetermined
number of working hours and maximize uptime. Flexible payment options for customers.
Participating companies: Volvo Construction Equipment, FAMCO, SMT, Kuiken, and Swecon.

Case 7: Sustainable kitchen solutions

Solutions include after-sales and after-life services that are packaged and structured based on unique
customer=centric sales contracts. The services generate benefits by customizing according to the
customer's need/contract and by taking care of the product at the end of its active life (recycling and
reuse). The business model challenges relate to reluctance to change internal revenue model, higher risk
guarantees, and managing customers’ unique needs, and safeguarding financial costs associated with end-
of-life activities. The circular economy outcomes include customized solutions combined with service
contracts to ensure longer life for the appliances and reduced energy consumption in kitchens due

to enhanced construction and installation. After-life services ensure systematic recycling and resource
recovery for the next generation of appliances.

Participating companies: Asko, Colia, Porkka, and Wexiodisk.

Case 8: Sustainable cable packing

This packaging solution is an alternative to PVC and other types of plastic traditionally used for cable
packaging. The cable is surrounded by sturdy corrugated cardboard made to withstand humid conditions
and rough handling. Additional features include the use of recycled biodegradable materials. The business
model challenges relate to closing circular loops by involving customers and lead users, ensuring that
the average customer sees the value in developing new, recyclable packaging based on paper instead

of plastic, and increased responsibility and involvement of third parties. The circular economy outcomes
include the cable packaging is stable during transport and is easy to stack, saving space and minimizing
transport costs. In addition, the packaging ensures that the cable will not be damaged, increasing the
product’s economic and environmental potential.

Participating companies: Nexans, Ahlsell, Borealis, Elektrokoppar, Spitze, and Stora Enso.

Note: OEM = original equipment manufacturer; PVC = vinyl or polyvinyl chloride.

these sources were then analyzed to build case-specific knowledge, validate find-
ings, and triangulate the empirical data.

Data Analysis

The study followed a hybrid data analysis approach. This approach com-
bined content analysis (i.e., coding text to identify prominent themes) and pro-
cess analysis (i.e., data collection and analysis of data over time). The interviews
were recorded and transcribed verbatim. We first analyzed each case separately.
We then performed cross-case analysis where the eight cases were compared and
similarities and differences were identified. Because our focus was on how circu-
lar business model transformation takes place, we coded these data thematically
into four themes. Circular economy principles consisted of guidelines for transform-
ing the existing business model. Key activities referred to specific steps taken by
incumbent firms to realize circular business model transformation. Sequence of
activities referred to the chronological order in which key activities took place.
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Finally, phase outcomes related to milestones in the business model transformation
process.

The identification of themes across the cases enabled us to develop a step-
by-step roadmap for circular business model transformation. We compared our
first draft with the processes described in the literature. We then validated the
framework using multiple workshops with companies, discussed it extensively
within our research team, and revised it multiple times.

A Roadmap for Circular Business Model Transformation

The activities of the circular business model transformation roadmap were
surprisingly similar across the cases. They further converged when our interim
findings were discussed across the firms and were validated through workshops
with senior managers and engineers from the firms. The underlying develop-
ment paths followed by the different case firms were similar.

Overall, the business model transformation process was iterative rather
than sequential and emergent rather than planned. It was also characterized by
small-scale trial and error rather than immediate large-scale rollout. Managers
did not always know exactly what would materialize and what the circular con-
tributions would be. This observation is consistent with sustainable develop-
ment as a “wicked problem” whose solutions must develop through a socially
complex process.>* Table 3 provides some order to a process that, in practice, was
far from orderly. The table explains the key steps taken by incumbent firms as
they managed internal organizational as well external transformation of ecosys-
tem actors toward the implementation of circular business models.

Initiate Circular Business Model Transformation

The purpose of the first phase was to analyze the circular business model
transformation opportunities for incumbent firms. Not all business model trans-
formation opportunities have similar potential for increasing circular properties
within existing business models. Moreover, many incumbent firms had inade-
quate information about the underlying requirements for transformation toward
a circular economy. Thus, firms often needed awareness of circular economy
guidelines geared toward exploiting business model opportunities related to, for
example, reduction and reuse, recycling, energy recovery, and waste manage-
ment approaches. Many case companies had also revised their visions of becom-
ing more environmentally and socially conscious. For example, according to the
CEO of Volvo Cars (Case 3): “Our purpose is to provide safe, sustainable and
convenient mobility, making a positive contribution to society.”>* Asko (Case 7)
constantly strived to provide environmentally friendly products while contribut-
ing to society by educating consumers about how to make sustainable choices.
These and similar statements from the other cases reflected awareness of devel-
oping more sustainable solutions with potential for economic, environmental,
and social benefits.
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In most cases, the dialogue surrounding circular transformation and the
additional changes to elements of the business model started with a scan of rele-
vant environmental trends. Many firms seemed to be guided by the standard
political, economic, social, technological, legal, and environmental factors dis-
cussed in strategic management textbooks. The analysis was sometimes system-
atic and sometimes not. Key factors that seemed particularly relevant included
current and future legislation (e.g., waste-disposal laws and certifications), social
factors such as social acceptance or “social license to operate,” and changes in
underlying technologies. New digital technologies were of particular interest
because they were often viewed as potential enablers of a circular business model
by providing opportunities to combine product and service properties. The case of
Scania trucks (Case 2) highlights the enabling role of added sensors, improved
connectivity, and data analytics as key components of launching service-based
offerings, such as the fleet management system, which extends the life of trucks
and reduces fuel consumption for customers. Another point of interest was tech-
nological development in response to social change. According to the New
Technology and Service Director for Volvo Cars (Case 3),

Many people living in the city center don’t want to own a second car but want to
have access to one. So, together with luxury property developers and a car leas-
ing company, we now offer a luxury car sharing experience to residents of certain
newly constructed apartment buildings. They pay an hourly rate for the car, along
with a monthly fee [that is] included in the rent for the apartment, then book a
car through a mobile application. This provides an incentive to share rather than
own a car, which makes social, environmental and economic sense.

Both examples highlight how business model transformation is triggered
by a better understanding of circular economy guidelines.

The second activity was to analyze the ecosystem in which the companies
were embedded. Respondents used terms such as “network actors,” “partners,”
and “value chain” when discussing their industrial ecosystems. This view is based
on the realization that developing a circular business model strongly depends on
the contributions of others and that focusing solely on one’s own firm and cus-
tomers is insufficient. It was acknowledged that circular business model opportu-
nity exploitation frequently requires active management of interconnected
stakeholders whose interests must eventually converge. As a senior manager at
Volvo Construction Equipment (Case 6) explained,

The company’s ability to offer availability or performance-based customer sup-
port agreements is largely dependent on the competence and skills of global deal-
ers. Dealers need to work jointly, work with us, to achieve the common goal of
not only selling machines, but also ensuring availability of equipment. This is not
always easy.

A common reason for such resistance was misalignment of incentives
between the focal firm and its ecosystem actors. Thus, the mapping of complex
and nested stakeholder needs and tensions was seen as critical.
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Finally, during phase 1, additional analysis of the customer base was highly
relevant. In Case 7, for example, Asko worked proactively to understand and
define attractive new customer segments for its emerging circular business model
(i.e., sustainable kitchen solutions). The following questions were seen as critical:
who is at the heart of the customer base? For whom are we creating value? What
are the characteristics of the particular customer segment? And how do we ensure
that we are delivering value to customers? Questions such as these must always
be kept in mind because the impact of the business model transformation will
eventually depend on customer acceptance. The aforementioned activities for
phase 1 lead to mapping and advanced understanding of the circular economy
transformation requirements, which serve as an important prerequisite for busi-
ness model change.

Audit the Current Business Model

In phase 2, the analysis shifted from external to internal business model
issues. The focus was largely on the current business model of the incumbent
manufacturing firms. In this phase, the guiding principle of the circular economy
was to ensure alignment during transformation to achieve a triple-bottom-line
effect consisting of financial, environmental, and social benefits. The common
interpretation of the triple-bottom-line effect was the recognition that the new
business model would need to create some benefits along all three dimensions
(rather than solely focusing on economic benefits).

It is worth noting two points regarding phase 2. First, in every case, the
dominant focal firm thought of the business model as “theirs,” despite wide rec-
ognition of the need for contributions from other actors. Second, the current busi-
ness model was often implicit rather than explicit. Some respondents had a
superficial or vague understanding of their business model, claiming that they
were familiar with it despite having problems articulating its details. The following
quotation from a project service manager in Case 1 illustrates both of these points:

Our division offers various types of products, and then there is this international
unit of ours that focuses more strongly on solutions . . . So our firm has two domi-
nant modes for doing business. Two business models as you call it.

To mitigate the latter problem, the current business model was explained
as best as possible by employees. Many respondents were guided by prior theo-
retical frameworks. For example, several firms were aware of the business model
canvas framework, or other frameworks from the literature. While each firm had
an idiosyncratic approach to this exercise, the analysis centered on explaining
how value is created, delivered, and captured, and, finally, who the current cus-
tomer is or what the current customer segments are.

According to a technology development manager at Volvo Construction
Equipment (Case 6), “The business model is probably the most misunderstood
management concept. If you asked different people to describe our business
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model, you will get very different answers.” In subsequent dialogues, the need to
establish a common understanding of the business model was underscored by this
informant and others. Similar insights were shared by informants from Case 4,
where the focal firm intended to provide aircraft solutions. These informants
explained that the greater focus on service business development first required
that the traditional business model and all its elements were made explicit.

The analysis then shifted to mapping the shortcomings of the current busi-
ness model and opportunities associated with potential (future) circular versions.
This process put emphasis on achieving triple-bottom-line effects, but most often
revealed that these goals were difficult to achieve without significant business
model transformations. In Case 1, for example, value was created when the cus-
tomer was guaranteed a certain processing capacity, but the main supplier was still
unable to fully capitalize on productivity improvements because the results were
sold like a product (i.e., a one-time transaction). This observation underscores a
potential shortcoming of the value capture mechanisms of the supplying firm. In
Case 5, in contrast, the customers (hospitals) were reluctant to make up-front
product purchases of pumps for endoscopic surgery. This resistance allowed for a
value proposition in which the costs of the pump were distributed on disposables
that worked with the pump. This represented an opportunity.

Companies then proceeded to analyze the scope of business model trans-
formation, which had two dimensions. The first was quantitative: how many
components of the business model can and should be transformed? The second
referred to the magnitude of transformation within each component of the
business model. For example, in Case 3 (luxury car sharing services), Volvo
Cars and its partners made changes to all components of the business model.
The performance-based aircraft solutions reported in Case 4 were less drastic as
customer segments and value creation mechanisms remained largely intact.
Finally, the scope of transformation was evaluated in relation to ecosystem
actor roles and responsibilities as the focal firm pursued a circular business
model opportunity. These phase activities enabled incumbent firms to explain
their business models, including shortcomings, opportunities, and scope for cir-
cular transformation.

Design and Develop a Circular Business Model

After a thorough examination of external and internal preconditions, a
circular business model (i.e., a business model with circular properties under the
design logics of regenerate, share, optimize, loop, virtualize, and exchange) was
developed.

The first core activity was to stimulate business model transformation
through mimicry, which enabled benchmarking against other innovative busi-
ness models. It might appear paradoxical that a key driver of business model
transformation, which presupposes innovation, is actually business model imita-
tion. Many companies benchmarked or studied examples of circular, sustainable,
or other innovative business models in firms from their own or other industries.



Circular Business Model Transformation: A Roadmap for Incumbent Firms

Well-known examples such as the power-by-the-hour model pioneered by Rolls-
Royce and the razor-and-blade business model pioneered by Gillette were men-
tioned multiple times. Other examples included Michelin’s approach of charging
its customers for kilometers driven based on chips placed inside tires and Hilti’s
fleet management solution, which allows customers to pay a fixed monthly fee
that covers use, service, and repair costs for tools. A common lesson learned from
studying other innovative business model examples was the need to enhance the
focus on building the service components of the offering to achieve circular econ-
omy goals.

These and similar use- or results-oriented business models highlight poten-
tial sustainable benefits. Our analysis did not reveal any common way in which
the case firms searched for or found such innovative business model benchmarks.
It was nonetheless clear that the examples that were given often originated out-
side the focal company’s industry. For example, Nexans (Case 8) actively looked
for pioneering examples from the packaging industry, where sustainability is a
priority and where companies such as BillerudKorsnas not only promote renew-
able packaging materials but also work systematically with packaging design to
enhance functionality (i.e., smart packaging solutions). By studying such exam-
ples, companies drove their own development efforts and became aware of poten-
tial difficulties, contingencies, or problems lying ahead.

The second core activity was for the focal firm (i.e., the primary owner or
coordinator of the business model) to achieve sufficient internal alignment to
ensure successful circular business model transformation. This activity proved a
major challenge across all cases. When transitioning from selling products to sell-
ing solutions, firms often remained stuck in a product-oriented culture where key
performance indicators lagged behind and largely measured product sales. Thus,
companies had to work extensively with process and capability development
throughout value creation, delivery, and capture activities, and ensure internal
alignment for circular business models.

One particular problem was the R&D and service units’ divergent views on
value creation. Service units tended to press for customization and for every offer
to be unique, whereas back-end R&D promoted standardization and a one-size-
fits-all approach. For example, in Case 7, the focus was on offering sustainable
kitchen solutions. Doing so required empowering front-end personnel to work on
customized solutions while revising the role of R&D to support this strategy. These
problems were further exacerbated when companies operated globally, which
entailed managing internal units across cultural and country boundaries. In
response, the firm in Case 7 launched a development program to train both pro-
gressive and laggard service and sales units so that they could become more skilled
in delivering their offerings. In contrast, a key lesson from Case 6 (Volvo
Construction Equipment), which centered on performance-based contracts in the
construction industry, was the need for alignment activities across all dimensions
of the circular business model (i.e., value creation, value capture, value delivery,
and customers).
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However, external alignment and configuration of the ecosystem or part-
ner network were found to be equally important. A circular business model calls
for the involvement of multiple actors in an ecosystem, who become increasingly
interdependent in terms of processes and activities. In many cases (e.g., Case 5
and Case 2), new partners were also sought to develop and deliver the new
solution.

For example, Volvo Cars (Case 3) established new relationships with
diverse property developers (e.g., Tobin Properties) that benefited from offering
sustainable mobility solutions to their residents. Volvo Cars and Sunfleet, a leasing
and service organization, also benefited from being branded as a mobility solu-
tions provider, in addition to gaining new sources of revenue from increased car
sales and a subscription-based payment model.

However, alignment of incentives within a group of ecosystem actors often
proved problematic. For example, service partners may act opportunistically by
selling service contracts without taking full accountability for service maintenance
costs, which must then be borne by the original equipment manufacturer, as
observed in Case 6. Customers can also start to misuse the service guarantee and
change their behavior, as occurred during the early years of power-by-the-hour
contracts. Other examples are simpler. For instance, in Case 5, ecosystem partners
did not have the financial means to invest in new business models. Incumbent
manufacturing firms, therefore, need to actively collaborate through “ecosystem
orchestration” to make the emerging circular business model work. Examples
include activities such as nurturing (i.e., providing additional incentives), negotiat-
ing (i.e., resolving conflicts and tensions), and standardizing (i.e., seeking formal
certification) to ensure alignment and reduce the likelihood of opportunistic
behavior. In particular, it is important to determine which partners are needed,
what they contribute, and how the different actors perceive their roles, as well as
creating a win-win setup that guarantees a feasible value proposition for all
participants.

Once internal and external alignment has been achieved, conceptual agree-
ment about a new circular business model has to be reached. The revised model
of value creation, value delivery, and value capture can be formalized along with
new approaches for targeting new customer segments. In all eight cases, the
incumbent manufacturing company changed at least two of the business model
dimensions (see Table 2). However, changes to individual business model dimen-
sions did not occur in isolation. In particular, value creation must be aligned with
the expectations of new customer segments. For example, customers may be
reluctant to buy functions rather than products because they do not want suppli-
ers to become further integrated into their operations. Second, alignment between
cost structure and revenue streams is necessary. Any imbalance may represent a
major challenge. One example is when revenues from up-front sales are lost in
favor of monthly licensing fees. If this is not properly accounted for, a serious
liquidity problem may arise. To conclude, phase 3 activities lead to design and
development of a revised business model with circular properties.
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Scale-Up the Circular Business Model

The final phase focused on validating and implementing a circular business
model that met the broad goals with respect to financial, environmental, and social
benefits. However, precise measurement was often difficult. The focus on revised
business models was not always to quantitatively achieve equal effects on the tri-
ple bottom line but rather to ensure that focal firms intentionally worked toward
enhancing value in all dimensions by launching new circular business models.

A common challenge here relates to capturing and communicating value
across all three dimensions because they are often interlinked with one another.
For example, economic and environmental benefits were easier to define than
social benefits. Case 3 improved product use, provided more effective mainte-
nance, reduced the total number of cars needed, enhanced brand value, and
boosted sales of new cars through new service offers. However, hidden social
value consisted of changing customer behavior to move away from owning and
toward sharing cars. Similarly, Case 7 focused on combining customized solutions
with service contracts, which prolonged appliances’ lifespans. Thus, these effects
were often difficult to measure quantitatively and accurately.

One similarity in all cases was a preference for small-scale (rather than
mass-market) rollout. Across all cases, the new business model was implemented
through pilot testing. The idea was to launch a “prototype business model,” typi-
cally for one key customer, to obtain feedback on business model design and
appropriate working conditions. This was seen as an opportunity for rapid learn-
ing through trial and error, valuable feedback cycles, and a revised business model
for the next customer. During interaction with Volvo Construction Equipment
(Case 6), we were introduced to the self-invented concept of “micro services.”
These emerging service concepts were tested on a regular basis with selected cus-
tomers before being standardized and bundled for global rollout.

These pilot tests enabled evaluation of positive and negative effects of the
elements of the business model on the triple bottom line. Realizing these positive
effects was sometimes easier in theory than in practice. For example, with the
greater focus on ownership and service contracts, a provider might develop inferior
equipment, which costs less up front and leads to higher profits but may have a
shorter lifespan, actually resulting in a negative environmental impact. In other
words, there was sometimes a trade-off between financial, environmental, and
social benefits. Such negative effects must be understood so that countermeasures
can be taken. Such countermeasures include adjusting the business model to fur-
ther emphasize circular properties.

In addition, countermeasures needed to be aligned with ecosystem actors
for successtul rollout. In some small-scale trials, it became evident that the sup-
plier had taken on more responsibilities than could be delivered or sustained by
in-house competence. This opened up discussions on including other partner
companies in the ecosystem. This situation was particularly evident when incum-
bent firms wanted to recycle or take back the product at the end of the product’s
life (Case 7) or needed to introduce new digital functionalities (Case 2).
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Finally, we found evidence of the need to match large-scale rollout with
continuous learning and adjustment, especially after the new circular business
model has been scaled up to reach an intermediate level or serve a mass market,
which is often the ultimate goal. Continuous alignment of the four key dimen-
sions of the business model may be necessary, as well as additional changes within
each dimension. Thus, based on phase 4 activities, incumbent firms are able to
implement a circular business model that serves a mass market.

Discussion

Together, environmental problems such as pollution, global warming, and
ozone layer depletion arguably constitute the most important challenge of our
time. Because business activities are one cause of such environmental problems,
improved sustainability is now a priority for many large manufacturing firms.
Incumbent firms respond to this challenge by implementing circular business
models. In doing so, however, they frequently encounter a host of transfor-
mational challenges. Moreover, transformation from linear to circular business
models takes time. Typically, in the cases we studied, a period of one to three
years was required to undergo this transformation. Therefore, we investigated
how circular business model transformation actually takes place in incumbent
firms. By doing so, we addressed three shortcomings of the literature.

First, while the circular economy has become the primary framework for
examining sustainability in practice, it currently represents a philosophy, phenom-
enon, or view rather than offering specific guidelines for application. This article
provides a way of operationalizing the ideas expounded in the circular economy
literature. Second, the PSS literature, which is more mature than the circular econ-
omy literature, presents conceptualizations of various types, characteristics, and
outcomes of circular business models.>> However, it fails to depict a detailed trans-
formation process.>® Third, the prevailing focus is on a single firm’s business model,
even though circular business models are, in fact, developed within ecosystems
(i.e., through interactions among organizations that are bound together by collec-
tive investments rather than hierarchical management).>” We seek to overcome this
prevailing focus. Finally, prior studies of sustainability transitions in business models
have studied niche-market pioneers rather than mass-market incumbents.
Furthermore, these studies have largely been conceptual or have offered a static
view of what is in fact a complex, dynamic reality. For example, sustainability-based
versions of the business model canvas have been proposed, but insights into how
incumbent firms transform their business models by embracing circular elements
are lacking. This focus on incumbents, thus, constitutes an empirical contribution.

To overcome these shortcomings, we provide a framework for circular
business model transformation in the form of a step-by-step roadmap for a firm-
level transition and ecosystem-level changes. By defining key activities, sequences,
and outcomes, our framework provides guidance on turning existing linear busi-
ness models into circular models.
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Managerial Implications

At its core, the transition to a circular business model is a fundamentally
discovery-driven approach, which is characterized by iteration, experimentation,
trial and error, learn-as-you-go, and rapid feedback loops. The transition process
may be risky. It is fundamentally uncertain because managers may have less accu-
rate information and perceptions of the firm’s future business model than they
have of the current one.>® In addition, and somewhat paradoxically, circular busi-
ness model transition seems to happen by imitation rather than by innovation.
Through a process of mimicry, managers seek inspiration from other firms and
industries and transfer best practices and insights to their own business model
development. As firms pursue transition, it becomes apparent that it is a ques-
tion of circularness, with firms gradually adopting and adding circular properties.
Therefore, even a so-called “weak sustainability proposition” can lead to major
positive environmental effects because incumbents operate in mass markets.

Our step-by-step roadmap is a tool for managing risk and uncertainty because
it allows managers and firms to better understand what circular transformation can
look like. It enables mimicry and allows companies to gradually adopt circular busi-
ness models. By learning from our case study, managers can gain insights into activ-
ities, process steps, and outcomes. Fundamentally, therefore, the roadmap is a
sensemaking device.>® It allows managers to make sense of a firm’s current business
model and the ideas that underpin the circular economy literature. The roadmap
explains the implications for the focal firm and the ecosystem actors and provides a
starting point for firms to revise their existing business models.

In particular, circular business model transformation often requires changes
to two or more of the key business model dimensions (e.g., value creation, value
delivery, value capture, and customer segments). In pursuing these changes,
managers must seek changes not only within each dimension, but also across dimen-
sions. For example, changes in value creation must align with the preferences of
customer segments, and new types of revenue streams have immediate cost-side
implications. There may also be a front-end/back-end coordination problem
because R&D and product development promote standardization, whereas service
units adopt the customer’s perspective and require a much greater degree of het-
erogeneity and customization. The implication is that both internal and external
alignment is critical for successful circular business model implementation, which
further underscores the importance of a firm’s internal sensemaking.

At a deeper level, the transition toward a circular business model may entail
cultural change. A materials-intensive, product-oriented firm that repositions itself
as a provider of solutions under a use- or results-oriented business model redefines
itself as a provider rather than a producer.¢® This redefinition may require new col-
laborative capabilities and a change in self-identity and operating logic. The impli-
cation is that new capabilities may be needed. These new capabilities take time to
develop as they are acquired through path-dependent learning processes. To some
extent, new types of partnerships can offset internal capability development and
may help incumbent firms launch circular business models.
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However, internal sensemaking and new capabilities are not enough. New
forms of value creation and delivery must be aligned with customers’ willingness to
buy functions or results rather than products. Moreover, a new circular business
model requires input from a network or ecosystem of firms rather than a single firm.
While an incumbent firm may play a central role and coordinate efforts, incentives
need to be aligned across firms in a win-win strategy that encourages all firms to
contribute. This places immediate pressure on managers to resolve tensions, mitigate
resource dependencies, and create a win-win scenario.®! It also urges managers to
develop an in-depth understanding of how value is created, not only for their own
firm but also for their partners. Doing so enables coordination of multilateral depen-
dence through roles and rules and ensures alignment across actors.®? The need for
alignment is also underscored by the fact that many firms end up operating multiple
business models (PSS and conventional product sales in parallel), which require
them to manage a portfolio of business models rather than just a single model.®>

Conclusion

Environmental problems require much more than research. They require
action. Our article provides a roadmap for how to change linear business mod-
els into circular business models. By delineating key activities and outcomes,
it provides a starting point for circular transition in firms. The roadmap, thus,
underscores the need for action and provides a method to do so. We call upon
incumbent firms to act.
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