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Implementing circular practices through supply-chain configurations

of service offerings for consumer products

Melanie E. Kreye
Abstract

This research investigates how the supply-chain configurations of service offerings in Business-to-
Consumer (B2C) markets enable manufacturers to implement circular practices. We differentiate
offerings by service complexity as relevant starting points for this purpose. Following best practices
in methodological rigour, we provide empirical evidence from five cases in the household-
appliances industry. We detail the respective supply chain configurations of service offerings and of
circular practices. In addition, we identify three mechanisms by which the supply chain
configurations of service offerings connect to the supply chain configurations of circular practices:
complement, enable, and undermine. This research contributes to the debate on the connections
between servitization and circularity in B2C markets. Specifically, we identify the supply-chain
configuration of service-based business models and circular practices showing their downstream
and upstream effects. This enabled us to identify the mechanisms connecting service offerings to

circular practices via their respective supply-chain configurations.
Keywords: servitization; case study; secondary data; circular economy; B2C

Managerial relevance statement: This research investigates the creation of circular supply chains
from existing supply-chain configurations. We distil implications for service managers and policy
makers. Service managers who aim to achieve circularity are advised to follow the following steps.
They should review their current supply-chain configurations of their service offerings based on the
three identified mechanisms. Here, managers are advised to avoid service-based supply-chain
configurations that undermine the implementation of circular practices. Instead, service offerings in
B2C markets can be viewed in terms of their dynamic development of related supply-chain
capabilities. This may in turn reduce the undermine-mechanism and instead emphasise the
complement or enable mechanisms between service-offerings and circular practices. In turn, policy
makers are advised to review existing regulations based on the incentives they provide for
circularity. In addition, new regulations may create unintended consequences where the supply-
chain configurations of service offerings (especially product-oriented services) can undermine the
implementation of some circular practices. Instead, new regulations should emphasise service

offerings based on their enabling or complement mechanism for circular practices. This paper also

contributes to the following SDGs: SDG 9, SDG 12 and SDG 17.






I. Introduction

Manufacturers of complex consumer products, such as user electronics, household
appliances, or automobiles, have long explored the ability to servitize their businesses and
provide service support for these products [1], [2]. Servitization defines a trend when
manufacturing firms ‘offer fuller market packages or bundles of customer-focused
combinations of goods, services, support, self-service, and knowledge’ [3, p. 314] and can
contribute to sustainable outcomes [4], [5], [6]. Servitization can offer such sustainability
benefits particularly in business-to-consumer (B2C) markets [1], [7]. A drive for
manufacturers in B2C markets to consider these benefits arises from increasing pressures to
transform their businesses and create circular supply chains (SCs) [8]. This is often driven by
regulations and legislation such as Extended Producer Responsibility* and the European
Commission circular economy action plan?. In addition, there are increasing societal
pressures. For example, consumers increasingly demand extended product life cycles
through repairing and service provision [9]. Implementing circularity is typically motivated
by environmental sustainability, including resource scarcity, environmental degradation,
and climate change and aims at reducing waste and enabling material reutilization [10],
[11]. Circular SCs create effects, such as replace the use of virgin materials [12], reduce
products and materials [13], and enable product reuse by different customers [14].

While servitization can play a central role in achieving sustainability, its positive impact
on circularity is not clear and often disputed [15], [16], [17]; especially in B2C markets [18].

The effect of service offerings on achieving circularity goals depends on whether the

! See UK regulation as an example: https://www.gov.uk/guidance/extended-producer-responsibility-for-
packaging-who-is-affected-and-what-to-do
2 See https://environment.ec.europa.eu/strategy/circular-economy-action-plan_en



product use life is extended [19]. For example, while service-based offerings can enable
access to used products, it may not necessarily lead to reduced material flows in SCs or
extended product life spans [18]. Here, service complexity can play an important role as
different types of services require more (or less) operational complexity, including the level
of engagement between provider and customer [18], [20]. Existing studies highlight the
potential of complex result-oriented services, such as leasing, as they contribute to
dematerialisation [21]. Such argumentations are based on the ability to create closed-loop
SCs through service provision, where circular practices are controlled and often enacted by
the manufacturer [22]. Other studies emphasise that such sustainability benefits of complex
service offerings are only realised if they relate to circular practices in the SC [18]. While
complex service may enable access to used products and offer the possibility for
recirculating them [13], the ability to do so depends largely on available circular SC
capabilities, including repair, remanufacturing or recycling of such returned products and
their redistribution [18], [23]. Such insights emphasise the need for further research
connecting servitization and circularity in B2C markets.

We approach this connection between servitization and circularity indirectly via the
respective SC configurations, showing the actors in the SC and their relationships [24]. This
is based on recent findings highlighting the role of SCs in the circularity effects of
servitization [25], [26]. The provision of services of different complexity levels affects the
respective SC configurations [27]. For example, product-oriented services, such as spare
part provision, typically requires relatively simple SC configurations between provider and
customer [28]. In comparison, more complex offerings, such as pay-per-use models (e.g.,
city e-bikes) often require additional actors creating more complex SC configurations [29].

Similarly, different SC configurations may enable circular practices. For example, product



reuse requires connections between two end users, while recycling involves product
circulation deeper into the SC [30]. Some SC configurations may also hinder the
implementation of circular practices. For example, the lack of drop-off points for used or
broken consumer products or inability to access repair capabilities may encourage
purchases of new products instead of prolonging or reusing existing products. To study this
connection between servitization and circular SCs, we formulate the following research
guestion (RQ): How do the supply-chain configurations of service offerings in B2C markets
enable manufacturers to implement circular practices?

To study this RQ, we build an initial conceptual framework, connecting service offerings
of varying complexity levels indirectly to circular practices via their respective SC
configurations. We investigate this conceptualisation using empirical evidence from five
case studies in the household-appliance industry. Our study reveals three main insights.
First, we identify the SC configurations of service offerings differentiated by their level of
service complexity showing particularly the downstream effects of product-oriented and
result-oriented services observed in our empirical cases. Second, we identify the SC
configurations of circular practices, including their downstream and upstream SC effects.
Third, we identify three mechanisms by which service offerings indirectly connect to circular
practices via their respective SC configurations: complement, enable, and undermine. These
mechanisms are summarised in a framework and explain the observations of our empirical
cases. This research contributes to the debate on the connections between servitization and
circularity for consumer products [15], [24]. This research shows how these connections
unfold via the three identified mechanisms. In addition, we discuss the contributions of this

research to the B2C servitization [1], [31] and circular SC literature streams [22], [30].



II. Literature review

B2C markets define the setting when consumers are the users of products or services [32].
B2C markets are characterised by a large set of consumers with heterogeneous needs [33].
This typically results not only in a variety of different products and services [34] but also in
differences in consumer relationships [1], [7], [35]. Especially for services, consumer
interactions can be both transactional (one-off) and relational (planned and administered)
[32], [36]. Consumers are geographically dispersed often spanning wide areas of both urban
and rural settings [37]. This requires a wide range of retail outlets and potential contact
points [38] and can create logistical challenges for delivering services and products to the
level and when they are needed [39]. As a result, B2C markets typically involve
intermediates, such as product installers, to provide the front-line service [33]. The central
role of consumer involvement has been highlighted for both circularity [16] and servitization
[1], [11]. This suggests distinct insights for B2C markets.

A B2C servitization and related supply chains

Adding services to product-focused business models is understood to increase complexity of
the resulting operations and offerings [3], [18], [40]. Service complexity is difficult to define
because of the dynamic nature of services leading to constant adaptation to context and
conditions [41]. We hence study service complexity via a useful approximation based on the
agreed service output and level of interdependence between provider and customer during
service provision driving the resulting operational considerations of both provider and
customer [20]. This understanding enables us to differentiate service offerings comparing
relatively simpler offerings, such as product-oriented services to more complex ones, such

as outcome-oriented services and derive relevant insights.



The varying sustainability and circularity effects of servitization often arise from the SC

and other institutional surroundings of the service offering [25], [26]. The SC implications of

servitization can be viewed in terms of the product and service SCs. Product SCs relate to

the provision of the physical elements of the offering, including product, spare parts and

other materials to enable availability within the provider network through integrating inputs

from various suppliers and partners [42]. Such product SCs can further require integration

with a potential digital product SC, to ensure functioning and security of the digital product

elements [43]. Service SCs, in comparison, are characterised by staff, affected by their skills

and knowledge [44] as well as motivation [45]. Dyadic dynamics between the service

supplier and customer affect value perception [25], [46] and are largely driven by the

operational complexity of the service offering [18]. Table 1 details initial thoughts on the SC

implications of service offerings based on their service complexity.

Table 1: Supply-chain considerations for service offerings based on the level of service complexity

Product-oriented services

Result-oriented services

Outcome-oriented services

Service Offered as an add-on to the Offered as availability of a Offered as the outcome of
offering sold product to improve product for its use by the product use, where the
operational up-time and consumer through, for provider takes over whole
includes spare part provision, example, lease arrangements operational functions of
preventative and corrective [25]. Examples are phone as a their product to ensure
maintenance [18]. An example service [18]. An example is the outcome [47]. An example is
is the repair of a washing lease of a washing machine clean laundry.
machine. based on regular or use-based
payments.
Supply-chain | Product-oriented services Result-oriented services require | Outcome-oriented services
implications | require limited interactions regular and often planned require a close provider-

between provider and customer
and are typically initiated (ad
hoc) by the customer. Related
product and service SCs can be
managed separately. For
example, spare-part availability
for repairs can be handled
separately from customer
support via call centers. This
results in relatively simple SC
configurations [28].

contact between provider and
customer based on a pre-
agreed service interval, initiated
by either provider or customer
and typically result in a long-
term service relationship [48].
Consequently, there are many
connection points between
product and service SCs and
more complex SC
configurations.

customer relationship with
regular planned exchange of
information, including
product use patterns [49].
This often results in complex
SC configuration with
additional actors for service
delivery [47] or parts supply
[50].




B Circular supply chains

While the specific definitions surrounding circular SCs have evolved significantly as the
understanding about their structure and inter-organizational relationships and value
creation increase, two main concepts are typically distinguished: closed and open loop SCs.
Closed-loop SCs focus on the “design, control, and operation of a system to maximize value
creation over the entire life cycle of a product with dynamic recovery of value from different
types and volumes of returns over time” [22, p. 10]. In closed-loop SCs, the manufacturer
takes primary control of returning products into reverse flows for reuse, remanufacture etc
based on direct customer contact [51]. Hence, forward and reverse SC actors are typically
the same as pre-used products are used within the same industry sector and the same
application [52]. In contrast, open loop SCs “arise where the original company loses business
control of its components after sale” [53, p. 580] and consequently other SC actors take on
the responsibility of looping used products back into the SC. As a result, a variety of actors
can be found in open-loop SCs beyond those involved in forward SC activities, including
remanufacturers, product maintenance and resale shops and brokers [51].

The difference between these circular SCs in B2C markets arises particularly based on
the characteristics of the consumer links (Section II.A). The enactment of circular practices
aimed at “the recovery of added value by reusing the whole product or part of it (...) and are
ultimately concerned with the reduction (or the delay) of unintended negative impacts on
the environment” [54, p. 345] often falls on third parties. For example, the provision of
sharing-economy services aimed at product reuse through maximising the value of
products, is often done by a purposeful provider, such as Airbnb (accommodation sharing),
Thule (e-bike or e-scooter sharing), and Enterprise (car sharing) [29]. This would favour an

open-loop SC configuration for circularity in B2C markets. Conversely, examples such as



Apple’s recycling robot for used iphones, show examples of manufacturers taking

responsibility for the circular practices of their consumer products [18]. This suggests that

both open and closed-loop SCs are found in practice.

The related SC configurations differ between circular practices [30], [55]. Reuse enables

value retention for the whole manufactured product and consequently the related SC

configuration requirements may be less complex [56]: in its simplest form, product reuse

requires engagement between two product users through a second-hand market [27]. In

comparison remanufacturing enables value retention for components and requires a

multitude of further steps before a component can be utilised again [57]. The SC

configuration for remanufacturing becomes more complex as used products are circulated

deeper into the SC for inspection, disassembly etc before being redistributed to secondary

customers [30]. This suggests that the implementation of different circular practices

requires different SC configurations (Table 2).

Table 2: Exemplar circular practices for consumer products

Circular Product level effects Potential supply chain configurations

practices

Reduce and Reduce the number of resources needed in the system Limited effects on supply chain

Repair by extending product use phases [21].Reduce can configurations. With a reduction of
involve a reduction in consumer product on the consumer product sales affects a
market, reduction in resource use for operating the change in the economic valuation of
product or reduction in material used in each product. product-based business models along
Repair can result in reducing the number of products  the upstream supply chain as fewer
on the market as individual products are in use longer components and parts are needed
[21]. [58].

Reuse Value retention of the manufactured product through Multiple consumers through
extending its use phase. A used product is potentially providers and matching
redistributed to another consumer for continued use  services to match supply and demand
after inspection for its functionality. In consumer [10]
settings, such reuse typically happens through second-
hand marketplaces, including online platforms [29].

Refurbish and Value retention of product components and partsas  Requires circulation of used products

Remanufacture these are integrated into new products. End-of-life deeper into the up-stream supply

products are cleaned, disassembled, and inspected for
the operability of key components [59]. From these,
the product is either restored for a new use cycle
(refurbishment, [60]) or a new product is
manufactured, combining partially used components
with replacements for wear and tear parts [61]. Pre-

chain [30] creating increased
complexity of the supply chain
through participation of collectors of
used products, logistics providers [63],
and remanufacturers [30].




used components can also be integrated into a new
product design to enable the functionality of
comparable new products with previously used parts
and components [62].

Recycle Value retention of materials, which are extracted from Requires circulation of used products
the product and its components to be reintegrated even deeper into the up-stream
into new products. After product disassembly and supply chain [30] through

inspection, the components are further separated into participation of distributors of waste
their base materials, such as metals or plastics. These streams [33], suppliers and sub-

materials are then further processed through, for suppliers, and the manufacturer. Due
example grinding to product pellets of plastics, or to relative maturity of waste

metal scraps, which can then be reintegrated into the collection and transformation

supply stream as recycled raw materials. systems, product recycling may by-

pass actors participating in the
forward supply chain and involve
waste-stream actors only [18].

C Initial conceptualisation

The aim of this study is to connect service provision in B2C markets with the
implementation of circular practices. Existing studies indicate that such connections should
exist even though there remains disagreement regarding their nature. For example,
complex services, such as result-oriented services (e.g., product leasing) and outcome-
oriented services (e.g., product availability), are described by some studies as particularly
suitable for implementing circularity [17], [21], [55], [64]. Regular engagements to ensure
product functioning and often also the retainment of product ownership offer the
opportunity for the manufacturer to take control of the product post use. However, the
realisation of circularity often depends on whether these used products are looped back
into the SC suggesting that this positive connection between servitization and circularity is
not automatically achieved [18]. Services of low complexity may also offer the opportunity
for circularity due to their simpler SC configurations. For example, offering spare parts
enables other SC actors to perform product repairs and hence prolong product use phases

[21]. This is often a stated goal of initiatives related to right-to-repair [65].
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We aim to build the connections between service offerings and circular practices via the
related SC configurations as these enable us to explain how circular practices can be
implemented in relation to different service offerings. In other words, we aim to link the SC
configuration of service offerings to those SC configurations of circular practices. While
existing studies disagree about the potential connections between servitization and circular
practices [17], [66], they highlight that any realised circularity effect of service offerings
depends on the wider SC configurations [6], [18], [64]. The reason for this is the usual
limited visibility of individual actors in relation to the value realisation through services and
circular practices [25]. For example, less complex services, such as spare part availability or
product repair can often be provided by external SC actors [65] potentially enabling an
open-loop SC. In contrast, complex service offerings may enable closed-loop SCs as the
manufacturer can implement product reuse or remanufacturing [21]. This suggests that SC
configurations created by service offerings drive how circular practices can be enacted.
Based on these evaluations, this research has two research objectives that enable us to
answer our research question (Figure 1): This research aims to (1) identify the SC
configurations of service offerings differentiated by their level of service complexity, and (2)
identify the SC configurations of circular practices. In combination, these two objectives will
enable us to answer our research question and allow us to identify the mechanisms by

which service offerings connect to circular practices.
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Supply chain configuration

= Actors and their relationships

Product and service Configuration for the
supply chain needed circular supply chain:
to provide the service closed-loop / open-
offering loop
3
Research objective 1 Research objective 2
Y
Service offering Circular practices
Based on service complexity: + Reduce
* Product-oriented * Reuse
* Result-oriented * Remanufacture
* Qutcome-oriented * Recycle

Figure 1: Initial conceptual framework linking service offering and circular practices via supply chain

configuration

III. Method

To answer our RQ and two research objectives, we use theory elaboration, which aims at
“developing new theoretical insights by contrasting, specifying, or structuring theoretical
constructs and relations to account for and explain empirical observations” [67, p. 441]. We
draw on the literature on (B2C) servitization and circularity in SCs to support our initial
conceptualisation and provide a more nuanced and detailed description through our
empirical study. The multi-case study approach is appropriate for theory-elaboration for
three main reasons. First, disagreement exists on the connections between servitization and
circular practices driving a need for in-depth insight in support of theory elaboration [68].
Existing works are detailed in Section Il and shaped our initial conceptualisation (Figure 1).
Second, a variety of connections may exist as outlined in the initial conceptualisation
section. A multi-case approach offers an ideal basis for investigating these and distilling
underlying mechanisms from across settings [68] while allowing contextual embeddedness
of the topic [69] and enabling the researchers to identify the empirical evidence needed to

improve understanding and elaborate theory [68]. Third, case study methodology has
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formed the foundation for seminal studies of B2C servitization [1], [70] and circularity
implementation [25] due to the importance of context. Hence, our approach allows for

comparison to, and theoretical elaboration from, these prior works.

A Case selection

The empirical study offers insights from five nested industrial cases within the white goods
and household appliances sector. We focused on one specific industry sector with products
of similar levels of complexity as product complexity can affect the ability for servitization
[1]. The household appliance sector has received significant attention of sustainability-based
investigations by making the use of these products less resource intensive [71] with recent
developments into circularity in this sector [72]. Furthermore, it offers a meaningful basis
for investigating B2C servitization as product-support services are widely applied and
studied [18]. Finally, focusing the empirical study on one industry sector enabled the
researchers to control the findings for institutional settings that affect the external pressure
on companies to implement circularity through regulations and societal drive [25], [26].

We present insights from five cases based on a selection process driven by theoretical
sampling criteria in three main steps. First, we included companies with a wide range of
household appliances on offer, both large (including washing machines, fridges, freezers,
and dishwashers) and small appliances (including vacuum cleaners). This enabled
comparability between case companies in terms of their product portfolio, related product-
innovation practices and supply and distribution networks [1]. Second, we included
companies that provided support services with their products and have a history of doing
so. Specifically, companies providing repair or maintenance services, or similar kinds of
service offerings were included in the sample [18]. Here, we excluded any companies

without a clear service portfolio or service strategy. Third, we included companies that have
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a sustainability strategy for their business with circularity as part of their efforts [13], [31].
As a result of this sampling strategy, we present evidence from five industrial case
companies (Table 3). Conjointly, the five cases represent 52.9% of the revenue generated
globally from household appliances in 2022. The cases included in this analysis hence form a
high coverage of leading firms of globally operating household appliance manufacturers
relevant to this research as they provide services for their appliances and implement

circularity in their operations.

B Data collection

Data were collected from a range of secondary sources that provide a rich picture of the
business strategy, including services, and sustainability efforts, such as circularity
implementation of the case companies. Secondary data provides a unique source suitable to
answer our RQ and research objectives for the following reasons. First, the breadth of
collected secondary data (multitude of sources) as well as their depth (detail of reporting)
provides in-depth insights into the concepts studied in this research. In particular, the
detailing of service offerings offers insights into the core customer markets, intentions with
service offerings and related SC configurations. Similarly, the reporting of circular practices
and other circularity-related efforts with related SC configurations offer detailed insights
that enable us to identify insights into both research objectives and our research question.
This is enabled through the increasing tendency of companies to describe such sustainability
and circularity efforts in their publications motivated by regulatory requirements or positive
company image. Due to the increasing reporting of sustainability data especially by listed
companies, a rich set of data is available for these organisations providing a record of their
sustainability and circularity initiatives and considerations. Furthermore, such records give

annual insights over an extended time horizons (often multiple years or even decades).
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Table 3: Overview of case companies and collected data (abbreviations: HQ — headquarter)

Case company A

Case company B

Case company C

Case company D

Case company E

Global HQ in Europe, production sites in  HQ in Europe, production HQ in Europe, production sites HQ in North America, HQ in Asia, production sites

spread 6 countries sites in 11 countries in 7 countries production sites in 11 countries  in 11 countries

Revenue 12.94bn US S 17.02bn US S 5.81bnUSS 19.27bn US $ 23.62bnUS S

globally 2022

Employees Ca 51,000 Ca 63,000 Ca 23,000 Ca 61,000 Ca 75,000

globally 2022

Collected Internal: Internal: Internal: Internal: Internal:

data Annual company report 1998 - Annual reports 1998 — Business reports and fact and Annual reports 2001 — 2022 Annual reports 2004 — 2022
2022 2022 figures Sustainability reports 2012 — Sustainability reports 2020 -
Annual environmental or Sustainability reports Sustainability reports 2022 2022
sustainability report 1995 - 2022  (annually from 2011), data  (published every two years) CSR reports 2015 — 2020 (no Company policy documents,
Annual review 2018 - 2019 and targets 1998 — 2022 company policy on supplier report published in 2019) including inclusion policy,
Websites on company strategy, Company policy management Company policy documents code of ethics, net zero
climate goals, circularity efforts, = documents, including code Company websites on services (including supplier code of reporting.
sustainability strategy, of business conduct, and service offerings, company  conduct and integrity manual) Company websites on
sustainability strategy for 2030, principles of social philosophy, sustainable strategy Company websites on services,  services, repair requests,
Sustainability reporting responsibility, policy for and vision, sustainable projects, service plans for different right to repair, troubleshoot
framework for suppliers, conflict raw materials, waste management, green appliances, service scheduling, support, sustainable
sustainability blog news articles,  code of conduct for logistics, green materials, service support, service practice, press releases on
future targets, services, circular business partners, including green steel, troubleshooter, extended services and sustainability,
products and services, science- reporting rules) sustainable services and service provision, internal, self-service guides on
based sustainability targets, Website on repair products, news blog with sustainability, social YouTube channel
Company policy documents on services, sustainability, articles about recent responsibility, self-service External: Conflict material
human trafficking and modern carbon neutral strategy,, developments, 3D-printing instructions, improving industry association website,
slavery sustainable supply chain, offerings, energy efficiency appliance use, circularity Responsible business
Notes and observations from modern slavery, circularity  External: Sustainability projects, governance integrity alliance website, UN Report
academia-industry events advice and practices assessments, product return External: Website national Peace and Business, cited
External: Science-based target External: UN World statistics, APPLIA Press release recycling blog, UN Global research paper on water
website, UN World Waster Waster Development and responses, Science-based Compact, Science-based targets consumption
Development reports, OECD reports, European Union target website, reports on website
Environment Policy paper Papillon Project website, household appliances from

GHG protocol third party organisations

Total 5700 pages (internal) 5556 pages (internal) 850 pages (internal) 3246 pages (internal) 2804 pages (internal)

collected 622 pages (external) 361 pages (external) 842 pages (external) 203 pages (external) 94 pages (external)

data
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The data sources give detailed insights into services and circular practices being trialled and
consequently further developed or dropped from following reporting. Such insights go well
beyond the experience of organisational managers accessible via primary data collection.
The collected data set hence gave us the opportunity to answer our RQ from broad insights
across the case organisations, both in terms of organisational activities (e.g. geographic
spread) and temporal extent. In addition, secondary data has the advantage of prior
verification through internal and external channels, providing a robust basis for this
research. We complemented this further by complementing case company reports with
external data sources to further increase the robustness of our study. Our study hence
aligns with similar studies reported in the literature e.g., [73]. Collected data was based on a
wide range of sources, including annual reports, sustainability reports, websites (Table 3).
After initial analysis, explicitly referenced external documents, including reports, research
papers or third-party organization websites, were included in the collected data providing a
rich picture for each case. Comparably less data was available for Case company C as unlike
the other case companies, this is not publicly listed and hence not required to publish
regular reports, such as annual reports. However, this type of documentation — even though
high in recorded page numbers — was relatively low in insight density for the purpose of this
research. Thus, despite the lower page numbers collected for this case, the available depth
and breadth of insight for the purpose of this research was comparable across cases.

C Data analysis

This study focuses on the supply network as the unit of analysis, nested within which we
analyse the service offering and circular practices. Data were analysed through qualitative
coding using a three-step process supported by the coding software NVivo. First, descriptive

coding was performed using an inductive logic to achieve data reduction. This was initially
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based on a broad understanding of circularity resulting in a variation of codes emerging
from the data. These codes were subsequently merged and divided to ensure internal
consistency and their meaning throughout the large data set [74]. For example, pay-per-use
services were coded separately for some cases while for other cases they were included in
the code related to sharing and leasing services. Such instances of inconsistencies were
resolved through a subsequent iteration of the codes. The service offerings were coded
based on the level of service complexity using the descriptions in the collected data and
categorising them based on the definitions shown in Table 1. To ensure consistency, a list of
codes including description of each individual code was created as well as a list of notes and
initial within-case observations kept as a separate document. Alongside this process, a visual
representation of the individual case supply networks was created based on the described
services and circular processes. This was used for the following steps of the data-analysis
process.

Second, the codes were refined and further abstracted through an abductive logic by
utilizing the code descriptions and insights from the coding notes in iteration with the
collected data and the literature in the field. Codes were restructured based on emerging
insights. For example, initially first-order codes were grouped into second-order codes
based on their respective level of analysis (supply-chain or service-dyad level) or based on
the level of service complexity (product-oriented, result-oriented etc). Through iterative
inclusion of the literature, these codes were then regrouped based on reframing and
iteration of this research. This process was complemented by a network analysis of the SC
configurations for service offerings and circular practices. The case-specific supply network
graphs were then merged into graphs with similar or overlapping characteristics. This

analysis using the network graphs enabled us to specify the second-order codes by showing
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the supply-chain configurations for service offerings and for circular practices, and via their
comparison identifying the second-order codes for connecting service offerings and circular
practices related to research objectives 1 and 2 specifically. This combination of coding and
network analysis resulted in a list of codes that were consistent across cases as well as with
descriptions in the literature regarding services and circular practices. Third, we connected
the initial conceptual framework (Figure 1) to the codes based on a deductive logic. This
enabled us to explicitly connect the conceptual framing of our research (visible in the
aggregate themes) to the developed insights (first-order and second-order codes) and
create a coding structure (Figure 2). In this step, the three mechanisms for connecting
service offerings and circular practices via their respective SC configurations (second-order
codes in the third aggregate theme) emerged. Within-case and cross-case comparison were
combined throughout this three-step process with initial coding steps focusing more on
within-case insights while later coding steps considered relatively more cross-case
comparisons.

To present a rigorously conducted research study, we followed a structured case study
approach [75] and addressed issues of validity as follows. For construct validity, insights
were based on triangulation among multiple sources of data [76] especially in the first
coding step. This included triangulation across multiple company-based data sources and
across internal and external sources of data. In addition, we use the longitudinal nature of
the available sources to focus on successful implementations of service offerings, circular
practices and their related SC configurations, discounting descriptions that were presented
in earlier documents but ultimately rejected. This ensured rigour of the derived conclusions.
For internal validity, data analysis matched the empirically identified patterns with the

insights from the literature and utilised a conceptual framework (Section 1) [74]. This was
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applied especially in steps two and three of the coding process. For external validity, results
were derived from multiple cases enabling analytical generalisation [76]. Finally, reliability
was ensured throughout the data collection and analysis processes by following a case-
study protocol, creating a case-study database, and detailed recording and description of

the analysis process [75].

. Second-order
First-order concepts Aggregate themes
concepts

= Spare part provision and sale by focal company

»  Self-service support through direct customer engagement, such as
advice / consultation on use-related issues

= Self-service support through online information and video tutorials

« Self-service support through free provision of 3-D printing guide for
replacement parts

+ Extended warranty for continued maintenance

= Ad-hoc repair of product faults and breakages

Product-oriented services
M  and their supply-chain
configurations

Supply chain
configurations for
service offerings

*  Product leasing through pay-per-use model to shared households or

landlords of rental properties Result-oriented services
« Pay-per-use services for product use to consumers 1 and their supply-chain
*  Product sharing services including pay-per-use and online booking configurations

of product use in shared households (e.g., student housing)

* Product use-life extension and long product use phases

» Reduce material use through efficiently operating products
(electricity use, water use, product capacity etc).

+ Comparative studies are reported to support focus on long product
use phases

* Reducing amount of material used in products

* Using more envirecnmentally friendly materials in products and
replacing hazardous materials

Reduce practice and their
1 supply-chain
configurations

+ Additional product-use cycles with new customer groups after
product cleaning and inspection

* Reintegrate product into use phase with same customer group after
inspection and cleaning

Reuse practice and their
> supply-chain
configurations

Supply chain
configurations for

Mak factured li ilable t R fact ti . :
. ake remanufactured appliance available to new consumer groups emanufacture practice circular practices
» Donate efficient remanufactured appliances to low-income La and their supply-chain

households configurations

= Sourcing of recycled materials to quality and quantity specification

*  Supply partnering with recycling firm(s) to source recycled materials

* Supporting external organizations to manage return flow of end-of-
use products, including recycling

= Co-creating industry associations to manage product return and
recycling streams

* Developing in-house capabilities for managing product returns and
recycling

* Enabling product returns through trade-in schemes when delivering
new appliances

Recycle practice and their
L supply-chain
configurations

* Guaranteed spare part provision for extended time after production
stop to enable repair (or self-repair) for product use-life extension

» Self-repair support enables consumers to use products for longer

* Repair services extend product use phase through reducing the ™
need to buy new appliance

* Pay-per-use services extend useful life of appliance

* Result-oriented services extend useful life of appliance

Complementary
mechanism

* Result-oriented services enable product ownership and hence
product access for reuse

» Result-oriented services increase capacity of individual use cycles Connecting
» Result-oriented services enable product ownership and hence L Enabling mechanism services offerings
product access for remanufacturing and circular

* Result-oriented service enable remanufactured products to be

! ! practices
integrated into product use

* Product-oriented services involve existing supply-chain actors and
lock out new actors for the creation of circular supply-chain
configuration of reuse practice

* Product-oriented services involve existing supply-chain actors and
lock out new actors for the creation of circular supply-chain
configuration for remanufacturing

* Product-oriented services limits manufacturers’ access to end-of-
use products for limited visibility of recycling

I Undermining mechanism

Figure 2: Coding tree
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IV. Findings
A Supply chain configurations for service offerings

Product-oriented services were offered by all case companies. For example, Case company B
operated “Seven logistics centers in proximity to the production locations house more than
200,000 replacement parts — and for a period of over ten years dfter the end of production”
(Case B, Sustainability report 2021). Such offerings suggest a direct connection to
consumers, who can order replacement parts as they need them, effectively circumventing
retailers (Table 4 second row). Another product-oriented service offering was to provide
maintenance information about their products, which could enable self-service by
consumers. For example, Case company E hosted a YouTube channel where they offered
videos on “how to check a thermistor” or “how to check the aqua lock” (Case E, YouTube
page). Similarly, Case company C offered “care tips, information at retail locations (via QR
codes, for example) and online tutorials on social media” (Case C, Sustainability report
2021). While such information was made available directly to consumers, it did not require
direct engagement. Other providers offered direct communication channels with consumers
to support self-service. This offered a richer engagement as described by Case company B:
“The high-quality service that the [Case company B] call center provides also includes
working with the customer to troubleshoot problems. A number of issues can be resolved
right over the phone” (Case B, Annual report 2015). Finally, extended warranties enable case
companies to provide services, including free repairs as detailed in Case C: “For continued
peace of mind, customers have had the chance to extend the two-year manufacturer
warranty to five or ten years (...) This service now comprises comprehensive protection for
appliances that are ten years old or more. Be it a material, production or operator defect,

force majeure or wear: the repair remains free of charge for customers” (Case C,
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Sustainability report 2019). This enabled repeated interactions for delivering product repair

with richer consumer engagements and was often delivered in collaboration with local

retailers, who provide front-line service delivery. Table 4 (row 1) summarises these product-

oriented services and their respective SC configurations for all cases.

Table 4: Supply chain configurations of service offerings observed in cases

Type of  Service offering Supply chain configuration Provided
service by case
companies
Product- Spare part provision The service is typically delivered directly to consumers, A,B,C, D,
oriented and self-service circumventing intermediaries, and involves transactional E
services  support engagement for spare part provision, initiated by consumer:
Transactional, one-off
Focal engagement
< »  Consumers
company
Self-service support Direct connection between focal company and consumers for C, E
through providing one-way communication without direct engagement:
information Communication
Focal  \theut engegemert
company
Self-service support Service delivery directly to consumers through transactional B
through call centres engagement initiated by consumer:
Transactional, one-off
Focal engagement
< »  Consumers
company
Extended warranty The focal company collaborates with intermediaries who A B,CD,
and product repair deliver the service directly to the consumer (service triad). E
This intermediary can be the product retailer or an
independent service technician:
Transactional set up
with limited
Focal engagement
company
Alignment and
information sharing Intermed Direct contact for
jary service delivery
Result- Pay-per-use or The service supply network involves the creation of a A,B,CD
oriented subscription purposeful subsidiary who provides the service to consumers,
services including shared households, such as student housing. The

purposeful subsidiary provides service sale, delivery and
administration:

Relational
engagement for
service delivery

Service
subsidiary

Focal
company
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Three case companies (A, B and C) also provide result-oriented services, where the
provider typically retains product ownership and provides a combination of product use,
maintenance, and replacement (Table 4, row 2). One example was the pay-per-use
subscription service that enables use of the household appliances in shared households.
This offering makes efficient appliances available to consumers, who would otherwise not
invest in them. Such offerings are in the early stages of provision as described for Case C:
“[We] developed the [shared use] concept for shared use of (Case company) washing
machines and tumble dryers, including online reservations and cashless payment. The idea
of using [the concept is] to make it easier and more flexible to use and manage appliances
provided centrally — in larger apartment complexes or student housing, for example” (Case
C, Sustainability report 2021). These pay-per-use services required rich and regular
consumer engagement across the service contract period. Another result-oriented service is
product leasing to underprivileged consumer households. Here, Case company B
collaborated with a locally operating non-governmental organization (NGO) to rent
“resource-efficient appliances [... which] lower the households’ energy and water bills” (Case

B, Sustainability report 2019).

B Supply chain configurations for circular practices

The cases indicate a range of circular practices, including reduce, reuse, remanufacture, and
recycle with varying implications for the SC configurations. Reduce aimed at reducing the
material within the SC of household appliances and created much discussion and research in
the sector based on the trade-offs between reducing material use in new products (through
extending product use life) and reducing used resource in appliance use (through pushing
more efficient appliances on the market). Case company A, for example, initially prioritised

increased product sales “to accelerate the replacement of old products. Due to long product
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life cycles, there is a gap between the energy efficiency of appliances currently used by
households and those that are available on the market” (Case A, AnnR 2006). This strategy
shifted as case company “is embracing the circular economy - where resources are used as
long as they possibly can and then recovered to ensure they get a new life” (Case A, SustR
2018). Case companies B, C, and D, in contrast, prioritised extended product use lives and
engaged in parallel investigation into the trade-offs with use efficiency of new products as
exemplified by Case company C: “The exceptional durability of [Case company C] products is
the result of sturdy construction, the use of high-quality materials and demanding load and
endurance tests” (Case C, Sustainability report 2017). Eventually, all case companies came to
prioritise extended product use life due to the proven higher sustainability benefits. The
reduce-based SC configurations involved the same downstream actors and eventually
involved new upstream relationships to new material suppliers. For example, Case company
C formed a long-term supply relationship with a provider of green steel, where carbon
emissions “by the manufacturing process are reduced by more than 66% in this material by
harnessing climate-friendly energy sources and reusing steel scrap” (Case C, website). This
also applied to Case E.

Reuse practices enabled new consumers to access the case companies’ products: “The
idea is to promote the use of resource-efficient refrigerators, washing machines, and dryers”
(Case B, SustR 2020). To access such new consumers the case companies engaged with
intermediaries. Here, they engage particularly with an external provider that “enables
household arrangements such as people sharing apartments, who could not otherwise
afford high-quality and efficient appliances, to save resources [Case company C]” (Case C,

SustR 2019). This enabled access to customers for product reuse. In sum, reuse had
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particularly downstream implications for the case companies’ SCs, introducing new
intermediaries and new consumers.

Remanufacture required repeated engagement with consumers (for first-use cycles) for
returning products: “when a customer is finished using the product, most of the products are
returned to us, refurbished and provided to another customer. In some cases, we reuse the
parts, or, if not possible to reuse, we properly dispose of the unit” (Case D, SustR 2020).
Remanufacturing also created downstream effects on the case companies’ SC
configurations. Remanufactured products are introduced to new consumers groups that
would not purchase new products. These new consumers were reached via a specifically
created local subsidiary that enabled contact to these new consumer groups: “As part of a
pilot project launched in Austria in 2022 and running until March 2023, [Case company B]
offers refurbished washing machines for sale with manufacturer’s warranty — at prices that
can be as much as 50 percent lower than for a comparable new model” (Case B, SustR 2022).
These new customer groups were also reached via new intermediaries, such as locally
operating NGOs to facilitate donation of remanufactured products: “The Maytag Feel Good
Fridge also uses refurbished refrigerators placed at select BGCA {youth] Clubs across the
country along with a grant to keep it stocked with healthy food for Club members and their
families to take when in need” (Case D, SustR 2021).

Recycle created substantially new SC configurations with system implications both up
and downstream. To enable use of recycled materials in new products, the focal companies
partner with national waste management firms creating new upstream configurations. This
is exemplified by Case A: “on the new ‘Circular Initiative’ where we shared good practice
with other leading companies and demonstrated a smart robot that dismantles old {(...)

vacuum cleaners and collects recyclable fractions” (Case A, Interview Vice President for
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Sustainability Affairs, quoted in Sustainability report 2019). These changes to upstream SC
configurations are complemented by downstream changes enabling access to waste
products. For Cases A, B, C, and D, case companies support the creation of these new supply
network arrangements by supporting relevant industry consortia to manage the return of
end-of-life products and processing for closing the loop. For example Case company D
described the existence of trade-in programmes: “When new products are delivered to a
consumer, the consumer has the option to have the delivery service haul away their old unit”
(Case D, Sustainability report 2019). In comparison, Case company E developed the relevant
capabilities for end-of-life product collection and recycling in-house: “We collect discarded
refrigerators, washing machines, air conditioners, and others in one place. (...) After
disassembling the components of collected e-waste, we shred them into uniform sizes”
(Sustainability report 2022). Table 5 summarises the SC configuration implications of these
circular practices.

Table 5: Cross-level connections arising from the implementation of circular practices

Circular Supply-chain configurations Provided by

practice case
companies

Reduce Engagements with new upstream connections: New supply relationships for A,B,CD,E

material new materials that allow material use reduction in new products.

through SRS ~.

Focal
company

/ New Y :
extended { 3 Retailers

product use- suppliers /,"
lives et

Reuse of Engagement with new downstream actors to provide access to new consumer A, B, C
products groups.
Focal

company
Remanufactu Engagement with new downstream actor to give new consumers access to A B, C,D
re used remanufactured products. This included either a local subsidiary or external
products for  intermediaries:
new
customers
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v Intermediary ™ }
M L\ consumers /s
Recycle Engagement with new actors and in new relationships up stream and A, B,CD,E

downstream:

Focal
company

Recycled materials
s

’

e ’ ’

e e Used product returns !
~ Waste- ™ /7 ¥ p K
r 2
l‘ treatment ‘}; Used product \\ o
‘\ I’ \ . /

w.Lompany .- Retailers

________ -

C Connecting services and circular practices

The SC configuration of service offerings (Table 4) enabled direct comparison to the SC
configurations of circular practices (Table 5). This allowed us to (indirectly) connect service
offerings to circular practices and explain how different service offerings connect to the
implementation of specific circular practices. Product-oriented services enabled reduce
practices only because the related SC configurations locked-in linear actors and hence
undermined the implementation of other circular practices that require the creation of
loops. We discuss this insight in relation to prior studies in Section V.

Result-oriented services, in comparison, enabled connection to multiple circular
practices via their respective SC configurations. Reduce practices can be implemented
effectively because the focal company often retains product ownership and hence “this
means that we make certain to maximize the value of the resources that went into
manufacturing those professional laundry appliances” (Case A, Sustainability report 2018).

Here, the closer consumer relationships for delivering the result-oriented service enables
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further opportunities for reducing material use during the product use phase. In addition,

result-oriented services also enable product reuse as the SC configurations for the service

provision and the circular practices align with each other. For lease services, for example,

the focal company could access the used product at the end of the service contract for

reuse with new consumers. Case company B explained this as follows: “The idea is to
promote the use of resource-efficient refrigerators, washing machines, and dryers by

offering attractive leasing terms and conditions, which also include the repair of the

appliances. At the end of the lease period, the appliances are returned to [Case company B]

for reuse.” (Case B, Sustainability Report 2020). Similarly for remanufacturing, the related SC

configurations aligned with each other as the use products returned from consumers could

also be remanufactured before redistributing them to new consumers. One notable insight

was that the SC configurations for recycling did not directly benefit from those for service

provision. The increased access to used products provided by result-oriented services

allowed increased numbers of used products to enter these reverse channels but both SC

configurations (for service provision and for recycling) were complementary, not co-

dependent. Table 6 summarises these connections between service offerings and circular

practices via their respective SC configurations.

Table 6: Connecting service offerings to circular practices via supply-chain connections

Service Supply-chain configurations Circular Provided

offering practice by case
companies

Product- The supply chain configurations for the product-oriented services Reduce A B,C,D,

oriented complement the supply chain configurations for product reuse: Spare E

services part provision enable reduction of products on the market through

extending product life because of following interactions between the

related supply chain configurations:

e New suppliers enable integration of new materials (with related
properties and enable reduced material use in final products)

into new products
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e Involvement of existing supply chain actors in existing
relationships creates lock-ins that undermine creation of loops
needed for other circular practices.

Result- Respective supply chain configuration for result-oriented services and Reduce A B, C
oriented reduce practices complement each other: Closer consumer relationships
services (repeated consumer engagements for delivering result-oriented service)

offers opportunities and incentives to reduce material use during product

use phase, which result in extended product-use phases

The supply chain configurations of result-oriented service provision Reuse A, B C
enable the supply chain configurations for product reuse:

e Closer consumer relationships over extended timeframes enable
access to used products before economic value is destroyed;

e New connections with new supply chain actors (intermediaries,
new consumers) facilitate product reuse by satisfying market
needs with working products

The supply chain configurations for result-oriented service provision Remanuf A, B,C,D
enable the supply chain configurations for remanufacturing: acture

e Close and repeated consumer engagement enables access to
used products before economic value is destroyed;

e Afterinspection, returned products may be remanufactured to
restore value and update product designs before new
connections with new supply chain actors enable distributing
these remanufactured products to new consumers.

Respective supply-chain configurations complement each other: Recycle A,B,CD

e Close and repeated consumer engagement enables access to
used products before economic value is destroyed;

e Used products (that cannot be reused or remanufactured), can
be recycled by engaging with upstream waste-treatment
providers

V. Discussion

This section discusses our study insights regarding the RQ: How do the SC configurations of

service offerings in B2C markets enable manufacturers to implement circular practices?

A Conceptual development

Our case findings indicate three mechanisms connecting SC configurations of service
offerings to circular practices as they can complement, enable, or undermine them.
Complementary SC configurations do not interfere with each other, i.e. the SC configuration
for service provision do not hinder or encourage the SC configurations of circular practices.

Together these complementary SC configurations resulted in added benefits to a wider
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range of SC actors. Our case evidence showed that the SC configurations of both product-
oriented and result-oriented services complemented the configurations for the
implementation of reduce practices. While previous research indicated that services could
support reduce practices [19], our research shows that it is the complementarity of their
respective SC configurations that allows this connection: the SC configurations required to
provide services to consumers neither hinder nor enable the SC configurations needed for
these circular practices. This connection was also found for result-oriented services and
product recycling.

Enabling SC configurations were found in those cases, where the SC configurations for
circular practices were dependent on the SC configuration for service provision. Building on
prior descriptions of the connection between result-oriented services and circular practices
through enabling the creation of closed-loop SCs [22], our findings indicate that it is the
enabling role of SC configurations that facilitate this observation. Our findings indicate the
closer downstream relationships required to provide result-oriented services. These closer
customer relationships enable the manufacturer to access products during their use phase
and returning them at the end of their use cycles [46]. Our cases show that it is this access
to used products that facilitates product reuse and remanufacturing, which then shape new
SC configurations respectively. Our research hence provides detailed nuances to existing
descriptions on the role of services for circular practices [13], [19] showing the enabling
mechanisms between these connections between specific service offerings and circular
practices.

The case evidence further suggests that some service-based SC configurations
undermine the implementation of circular practices. Some service offerings create lock-ins

in the SC configurations that undermine circular practices to be explored. The case evidence
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shows this mechanism especially for product-oriented services. This contradicts insights
from prior studies, which indicate that such services extend product life [19], [21]. However,
our research indicates a tension between such potential product life effects of product-
oriented services and their undermining role in creating circular SCs. Based on our study
insights, we suggest two key dynamics that contribute to this undermining mechanism for
product-oriented services and circular practices (other than reduce). First, product-oriented
services facilitate transactional relationships with consumers [46] and these in turn limit the
ability of accessing products during or at the end of their use phase and hence undermine
the ability for manufacturers to reintegrate them into reuse. As such, the SC relationships in
product-oriented services undermine the ability to access products for circular practices
[27]. Second, product-oriented services build on and in turn reinforce configurations of
linear SCs as shown in our case findings. Circular practices, such as reuse, remanufacturing
and recycling, however, require changes to SC configurations as new SC actors participate
(see Table 5). In other words, product-oriented services reinforced linear SC configurations
that hindered the implementation of circular SC configurations.

In sum, this research contributes insights into three mechanisms (complement, enable
and undermine) connecting service offerings and circular practices via their respective SC
configurations. Figure 3 captures these connections and extends our initial conceptual
framing (depicted in Figure 1) by detailing these three mechanisms and their effects. For
example, the SC configurations of product-oriented services complement the SC
configurations of reduce practices, which undermine the SC configurations of reuse,
remanufacturing and recycling. In contrast, the SC configuration of results-oriented services
complement SC configurations of reduce and recycling practices, which enabling reuse and

remanufacturing. These mechanisms form a novel contribution to the academic
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understanding of services [1], [33] and circularity [13], [30] in B2C markets. Building on
existing works reporting connections between service offerings and circularity [13], [19], the
framework gives visibility into how these connections play out and hence expands on

existing understanding.

/;upply chain configuration\

Service offering . A
connecting mechanism

Circular practices
... Reduce

Product-oriented - oo >

T==J» Remanufacture
Result-oriented < o g

i
\ e Undermining .n‘.‘.‘.'....) ............... > Recycle

------- # Observed connections for product-oriented services

— = Observed connections for result-oriented services

Figure 3: Framework depicting the mechanisms by which the supply chain configurations of service

offerings connect to the supply chain configurations of circular practices in B2C markets

B Study limitations

The study has limitations which connect to the nature of case-based research and the
approach taken in this regard. We addressed potential limitations arising from observer bias
and subjectivity in data analysis [75] through following a clear data analysis process, which
we recorded for further rigour [75]. We also addressed this through triangulating insights
between various data sources. Limitations also arise from the chosen approach for data
collection. While the secondary data gave us rich insights across a range of organisational
activities, it creates a bias towards successful initiatives due to selective reporting of
company success stories. While this was a suitable basis for the purpose of this research,
detailed insights into unsuccessful or failed initiatives are excluded from the presented
study. Our study is further limited as we took an “inside out” view of the focal company in

terms of their SC interactions and the data collection process. While this gave us a clear
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anchoring point for the purpose of this research, it has limited applicability for services or
circular initiatives led by external SC actors. Accordingly, future studies might approach data

collection from an “outside in” view.

VI. Conclusions

This research set out to answer the RQ: How do the SC configurations of service offerings in
B2C markets enable manufacturers to implement circular practices? Based on an initial
conceptualisation from the literature, we further defined two objectives to support our
academic work: The research aims to (1) identify the SC configurations of service offerings
differentiated by their level of service complexity, and (2) identify the SC configurations of
circular practices. Following best practices in methodological rigour, we provide in-depth
evidence from five cases in the household-appliances industry. We identify the SC
configurations of service offerings differentiated by their level of service complexity
(objective 1) showing particularly the downstream effects of product-oriented and result-
oriented services observed in our empirical cases (Table 4). Furthermore, we identify the SC
configurations of circular practices (objective 2) empirically showing their properties (Table
5). In combination, these insights allow us to connect service offerings and circular practices
via their respective SC configurations answering our research question. Here, we identify
three mechanisms by which the SC configurations of service offerings connect to the SC
configurations of circular practices: complement, enable, and undermine. These
mechanisms summarised in a framework explain the observations of our empirical cases
and descriptions in the literature.

This research contributes to the emerging understanding of the role of servitization in
circularity in B2C markets [18], [70]. We connect service offerings to their SC configurations

elaborating understanding of B2C servitization [1], [33]. This nuances existing descriptions in
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this field highlighting the different configurations to B2B settings [15], [19]. This research
shows a range of downstream SC effects of service offerings across complexity levels. This
research further contributes to understanding of circularity for consumer products [22],
[30]. Our research shows the SC configurations for different circular practices providing
detailed insights into the upstream and downstream SC effects. This provides further
nuances into understanding of circular SCs [13], [30], detailing particularly the impact of
circular practices on SCs. Finally, and in answer to our RQ, our research advances
understanding of the connections between service offerings and circularity [13] by
identifying three mechanisms that explain how these connections function. This advances
current disagreements into the circularity effects of servitization [15], [17], [18], [27] by
demonstrating the specific mechanisms by which service offerings complement, enable, and
undermine the implementation of circular SCs.

This research has important practical implications for service managers and policy
makers. Service managers that also aim to implement circularity are advised to review the
SC configurations of their service offerings based on the three identified mechanisms.
Managers are advised to avoid service-based SC configurations that undermine the
implementation of circular practices. Instead viewing service offerings as discrete choices,
implementing individual offerings only, service offerings in B2C markets can be viewed in
terms of their dynamic development of related SC capabilities. This may in turn reduce the
undermine-mechanism and instead emphasise the complement or enable mechanisms
between service-offerings and circular practices. Regulations can provide a further incentive
for this dynamic development of circular SC capabilities based on service offerings. New
regulations may create unintended consequences where the SC configurations of service

offerings (especially product-oriented services) can undermine the implementation of some
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circular practices. Instead, new regulations should emphasise service offerings based on
their enabling or complement mechanism for circular practices.

This research points towards important areas for future work. First, future research
needs to further elaborate on the trade-offs between circular practices in connection to
service offerings. An example emerging from our case insights was the trade-off between
extended product use life (and hence reduction in resources used in manufacturing) and
efficient machines (and hence reduction during product use). Such trade-offs may in turn
drive the respective SC configurations as specific circular practices are prioritized over
others. Second, future research should study the dynamic, longitudinal developments of
implementing circularity from servitization. This study views the connections between
service offerings and circular practices via their SC configurations in a somewhat static sense
irrespective of their own dynamic developments. A dynamic investigation would enable
identification of when and how the implementation of circular practices creates changes
within the SCs. Third, further work needs to focus on the network characteristics of circular
servitization, including elements such as centrality (of the manufacturer), connectedness

and openness. This would extend on this study’s exploration of circular SCs.
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