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a b s t r a c t

Circular business models aim to preserve the value of material resources in society by slowing and
closing resource flows. Various models have been identified, including the Extending Product Value
business model, which plays a role in extending product lifetimes by reversing product obsolescence.
However, the characteristics of these business models and their associated environmental consequences
have remained largely unexplored in research. This paper aims to address this gap by analysing three
types of Extending Product Value business models and reflecting on their resource efficiency contribu-
tions. A framework, developed from an analysis of 56 firms, is used to facilitate this reflection.

The framework considers the level of interaction between the product and firm and introduces three
Extending Product Value business model archetypes: Facilitators, Redistributors, and Doers. The analysis
suggests that different environmental impacts are relevant for each type of firm, and the higher the firm-
product interaction, the greater the resource efficiency potential of the business model. The paper also
suggests characteristics that should be considered if such business models are to contribute to a more
resource-efficient circular economy. The findings are relevant for a variety of actors interested in the
circular economy, including researchers assessing the resource efficiency of business models, firms
interested in developing new resource-efficient business models or increasing the resource efficiency of
existing ones, and policymakers promoting the adoption of circular business models.

© 2019 Published by Elsevier Ltd.
1. Introduction

The circular economy (CE) has been presented as a promising
solution to address concerns about access to resources (Peck et al.,
2015) and growing waste streams (MacArthur, 2013). At its core, CE
focuses on two flows of resources e slowing resource throughput
and closing resource loops (Geissdoerfer et al., 2017). Previous
literature has emphasised how firms can contribute to these loops
with different business models (Linder and Williander, 2015;
Manninen et al., 2018; Nubholz, 2018). One such business model
(BM) archetype previously identified is Extending Product Value
(EPV) (Bocken et al., 2016). Firms with this business model derive
value from obsolete products1 by undertaking one or more of the
four product integrity strategies that reverse product obsolescence
y be ‘relative’, meaning the
te’, meaning the product has
refers to both broken and/or
and contribute to product life extension: recontextualising, repair,
refurbishing, and remanufacturing (Hollander et al., 2017).

As these business models contribute to slowing resource flows,
they are presented as attractive alternatives to current product
lifetime reduction trends (Bakker et al., 2014b; Wang et al., 2013).
However, understanding of EPV BMs and their resource efficiency is
currently limited. While there is research from related literature
streams on the environmental impacts of specific BM cases
(Castellani et al., 2015; Zamani et al., 2017), there is no compre-
hensive overview that addresses this in relation to current discus-
sions on EPV BMs. Few studies have reflected on the resource
efficiency of circular business models (Zink and Geyer, 2017). While
environmental impacts are often context specific, the EPV BM
archetype is currently a black box, used by scholars to describe a
plethora of firms and their business model arrangements (Whalen,
2017a). Not all EPV BMs are expected to be equally resource efficient.

This paper therefore explores EPV BMs and their contribution to
a more resource-efficient, circular economy. I begin by describing
the types of EPV BMs identified in circular economy literature. From
this, I develop an understanding of how these contribute to
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Table 1
Circular business model framework (developed from Nubholz (2017)).

2 OEM - original equipment manufacturer.
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resource efficiency by identifying environmental impacts and
drawing on existing literature findings. The research can be sum-
marised by the following two questions:

� What archetypes of EPV business models are identifiable from
circular economy literature and practice?

� What is the potential for each EPV business model archetype to
contribute to resource efficiency?

The research aims to drive future research agendas by catego-
rising EPV BMs and presenting considerations regarding their
resource efficiency. This also provides a starting point for guiding
innovation of resource-efficient, circular business models. As such,
the research is expected to be relevant for academics, businesses,
policy makers, and other organisations involved in the design and
implementation of circular business models.

2. Background

2.1. EPV business models

Literature on circular business models builds on conventional
management literature, where research has focused on defining
concepts, analysing business model structures, and explaining
business model management processes (Wirtz et al., 2016). Busi-
ness models describe how firms create, deliver, and capture value
(Osterwalder and Pigneur, 2010). These aspects are often described
by a variety of frameworks and sub-elements, including four pillars:
product, customer interface, infrastructure management, and
financial aspects (Osterwalder et al., 2005). In the domain of sus-
tainable innovation, academic research has expanded the scope of
business models to the societal level around a firm (Boons and
Lüdeke-Freund, 2013). This enables firms to describe how they
generate competitive advantage in ways that also address social
and environmental value (Ludeke-Freund, 2009; Schaltegger et al.,
2016). Circular economy business models (CBMs) are positioned as
a subset of sustainable business models (Bocken et al., 2014), pri-
oritising economic and environmental value over social value
(Geissdoerfer et al., 2017).

Some differences can be observed when distinguishing sus-
tainable and circular business models from those of conventional
business models, especially in how scholars define circular business
model elements (Lewandowski, 2016; Planing, 2015). As re-
searchers structure circular business models, ‘circular strategies’
(referring to product integrity strategies and recycling) have been
embeddedwithin the value propositions of existing businessmodel
frameworks (Nubholz, 2017) (Table 1). Scholars characterise and
distinguish value propositions according to the firm's contribution
to the circular economy, for example the firmmay offer ‘reusable or
recyclable products’, ‘long-lasting products’, ‘reusable or recyclable
production inputs’ (Lüdeke-Freund et al., 2018) or ‘creates value
from waste’ (Bocken et al., 2014). This, however, does not neces-
sarily reflect the value proposition that is communicated to the
customer (i.e. lower price or time-saving).

Research on circular business models has followed the devel-
opment of conventional business model literature, deriving busi-
ness model archetypes from theory and practice (Bakker et al.,
2014a; Bocken et al., 2016; Lüdeke-Freund et al., 2018). This re-
flects previous research that has sought to identify business model
patterns, or archetypes from meta-analyses of existing business
models (Bocken et al., 2014; Taran et al., 2016; Yip and Bocken,
2018). Imitation and recombination of identified patterns may
enable firms to apply such models to their own organisations
(Gassmann et al., 2014). These approaches help to define business
models more clearly and assist with business model innovation.

EPV is one such identified CBM archetype that encompasses the
product integrity strategies for reversing product obsolescence. It
has been suggested that EPV BMs differ in complexity from con-
ventional BMs in that firms must differentiate between two value
propositionse one for the supplier of products whose obsolescence
will be reversed (referred to here as ‘obsolete products’), and one
for the customer of these products (Whalen et al., 2018). Another
distinguishing feature within this category is the existence of gap
exploiters: a term used to describe a third-party company, not
OEM,2 that ‘exploits’ the residual value of other companies' prod-
ucts (Hollander and Bakker, 2016). However, not all firms are solely
engaged in EPV (Stål and Corvellec, 2018).

Previous research on EPV BMs has drawn on a variety of
established literature streams related to reversing product obso-
lescence. For example, in their study of Swedish ICT gap exploiters,
Whalen et al. (2018) draw on previous studies of repair and
remanufacturing business models (Kissling et al., 2013;Matsumoto,
2009; Ongondo et al., 2013). However, no study has sought to
analyse the possible types of EPV BMs and compare them in
theoretical terms to existing literature. It is also assumed that EPV
BMs contribute to reducing net overall environmental impacts.
Section 2.2 critically reviews this assumption.

2.2. Assessing EPV BM resource efficiency

EPV BMs are assumed to contribute to resource efficiency in two
ways. Firstly, they avoid a product's end-of-life, thereby reducing
environmental impacts associated with disposal, such as landfill
and incineration (Cooper and Gutowski, 2017). Secondly, they avoid
production of newly manufactured products (referred to here as
‘new products’), which reduces the environmental impacts asso-
ciatedwith newproduction, such as resource extraction and energy
consumption (Farrant et al., 2010; Sandin and Peters, 2018). Pre-
vious studies have identified factors relating to EPV BMs that



Table 2
Business model resource efficiency factors related to EPV firms.
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correspond to either direct or indirect environmental impacts. The
author has mapped these factors according to business model el-
ements (Table 2).

Product type is associated with value proposition and can in-
fluence overall environmental impact. Products that contribute to
resource consumption during use (e.g. energy and water
consuming products) may have an optimal product lifespan, or the
point when replacing them with a more efficient alternative is
preferable to product life extension (van Nes and Cramer, 2006).
However, replacement is not always environmentally beneficial.
For example, it is recommended that products with a relatively
high-embedded energy compared to their use-phase environ-
mental impacts (e.g. laptops) are not replaced (Allwood et al., 2011).
Under some conditions, it may be beneficial to not replace but
rather extend the life of products with relatively low-embedded
energy compared to their use-phase environmental impacts (e.g.
washing machines) (Ardente and Mathieux, 2014).

Customer behaviour also influences the net contribution to
resource efficiency. Consumers, on average, already discard prod-
ucts long before their optimal product lifespan is reached (Bakker
et al., 2014b). Moreover, the amount of new products and related
production that are replaced through the purchase of obsolete
products (also known as product displacement) is not one-to-one
(Farrant et al., 2010); some customers prefer new instead of obso-
lete products (van Weelden et al., 2016) and exploratory research
suggests different target markets between the customers of new
and obsolete products (Guide and Li, 2010). Rebound effects, such
as additional consumption spurred by economic savings from
behaviour changes, have also been highlighted (Chitnis et al., 2014;
Murray, 2013).

Environmental impacts are also directly associated with how
firms create, deliver, and capture value. Product transport, for
example, correlates with energy consumption and emissions. The
frequency, distance, and type of transportation can reduce net
overall environmental gains (Zamani et al., 2017). Activities under-
taken by the firm also contribute to additional resource consump-
tion, such as cleaning products and warehouse lighting (Fortuna and
Diyamandoglu, 2017). In terms of value capture, firms may also in-
fluence resource efficiency through pricing models. Firms that offer
both new and obsolete products may use revenue from sales of
obsolete products to adjust (i.e. reduce) the price of new products.
This is defined as ‘global optimisation pricing’ and can increase the
sale of new products, resulting in higher company profits and
increased resource consumption (Ovchinnikov et al., 2014).

EPV BM contribution to resource efficiency can therefore be
linked to numerous factors relating to business model configura-
tion but, as yet, no study has sought to analyse the possible business
model arrangements of EPV BMs. Detailed quantitative assess-
ments are often difficult to integrate within design processes
(Bocken et al., 2011, 2012). In the same way that archetypes help
support business model innovation, what if we could provide a
framework for reflecting on the resource efficiency of specific EPV
BM characteristics? This could help support the development of
resource efficient CBMs. The next section describes how specific
types of EPV BMs were identified and how their contribution to
resource efficiency was assessed.

3. Method

This work takes a trans-disciplinary approach, making use of
knowledge from multiple disciplines while also drawing on in-
dustry practice (Sakao and Brambila-Macias, 2018). The applied
explorative, empirical research method uses examples of EPV BMs
in practice to identify how firms contribute to the extension of
product value. As discussed in Section 2.1, this approach reflects
business model research where cases from practice are used to
build ontologies and establish configurations (Bocken et al., 2014;
Wirtz et al., 2016). The study therefore contributes to building a
knowledge base rooted in practice within the field of circular
business models.

The work follows a multi-step approach, consisting of 1) iden-
tifying and reviewing literature on circular business models, 2)
describing the types of EPV BMs in circular economy literature, 3)
creating EPV pattern groups, 4) reflecting on the environmental
impacts of the EPV BMs, and 5) developing resource efficiency
recommendations. Steps 1e2 are explained in Section 3.1, while
Step 3 is described in Section 3.2. Steps 4e5 are detailed in Section
3.3.

3.1. Identifying and analysing EPV BMs from practice

An existing literature database of circular business models was
used to identify EPV BM case examples. This database was previ-
ously compiled from a MISTRA REES research project comparing
how theoretical perspectives of CBMs align with their practical
embodiment (Whalen, 2017b). The database was compiled be-
tween August and November 2016 through a review of academic
and grey literature identified through academic search directories
and an Internet search. Only the terms ‘circular business model’,
‘business models for circular economy’, and variants including
‘business models for circularity’ and ‘circular economy business
model’ were used in data collection, as the goal was to explicitly
link to existing work on CBM. The main criteria in identifying cases
examples was that the source should provide a description of a
real-life business model, in other words, how the firm creates,
delivers, and captures value. In total, 152 unique examples of ‘cir-
cular business models’were found in 37 different sources (available
in Table A1).



Table 3
Coding categories based on general characteristics and EPV BM elements.

General characteristics Value proposition Value creation and delivery Value capture

Firm type VP to supplier EPV activity structure Value capture approach (resulting from EPV)
Type of product(s) VP to customer Additional approaches (besides EPV)?
Customer segments Circular strategy

Fig. 1. Sliding scale of firm-product interaction.

K.A. Whalen / Journal of Cleaner Production 226 (2019) 1128e1137 1131
These examples were then catalogued in an Excel database,
screened, and categorised according to the CBM archetypes of
Bocken et al. (2016). Sixty-five case examples were identified as
examples of EPV BMs. For this paper, each of these EPV cases was
then coded according to general characteristics and EPV BM ele-
ments (Table 3). Sub-categories for each BM element were created
by drawing on previous CBM frameworks and were specifically
adapted for EPV BMs in line with Section 2.1. For example, I
distinguished between the firm's value propositions to those
providing obsolete products (value propositions to suppliers) and
those desiring obsolete products (value propositions to customers).
I also considered whether the firm created and delivered value in
other ways apart from EPV (Stål and Corvellec, 2018).

A coding scheme was developed for each BM element through
an iterative review of the database. During a first pass of the
dataset, these aspects of the cases were openly coded. If the same
pattern reappeared in a different example, the same codewas used.
After all cases had been coded, the codes were extracted, compared,
and consolidated into a final coding scheme (see Appendix B for the
coding scheme). The entire dataset was then reviewed and re-
coded a final time based on this scheme. During this coding
period, company websites and other secondary informational
sources (e.g. reports) were occasionally examined to supplement
descriptions from the sources. Nine case examples were also dis-
missed from the final dataset because of lack of clarity in more than
one business model element.
3 A marketplace, used in this paper to refer to a location where an exchange of
value occurs, may be physical or online; the later can be referred to as an online
platform (Baden-Fuller and Mangematin, 2013; Fortuna and Diyamandoglu, 2017).
3.2. Development of the EPV BM framework

Inspired by Tukker (2004), who creates a typological framework
to study the economic and environmental potential of PSS models,
a theoretical EPV BM typological framework was developed to help
identify and guide our resource efficiency recommendations for
EPV BMs. This was done by sorting and analysing the final 56 cases.
Cases were initially sorted by circular strategy, which is standard
practice in CBM literature (Lüdeke-Freund et al., 2018). However,
further review indicated that some firms did not actually perform
the strategies themselves, only contributing to them indirectly.
Firms often used multiple activities in combination, such as un-
dertaking product refurbishment and resale.

In developing the EPV BM framework, a new differentiating
factor was proposed: the firm's EPV activity structure. Three over-
arching categories were identified: firms that do not physically
interact with products; firms that do not undertake remedial action
(i.e. meaning they do not perform repair, refurbishment or rema-
nufacturing), but physically interact with products; and firms that
undertake remedial action. This categorisation reflects the role
firms play in EPV and can be modelled by varying degrees of firm-
product interaction. As shown in Fig. 1,‘value added without
interaction with product’ lies at one end of the scale. Here, the firm
contributes to extending product value without directly coming in
contact with the product. Moving along the scale, the firm adopts a
more direct role. Firms at the right-hand end of the scale add value
by performing remedial action either by repair, refurbishment, or
remanufacturing. After arranging the case examples on this scale,
three overarching archetypes were identified; these will be
described in Section 4.

3.3. Relating the framework to existing literature and resource
efficiency

Environmental impacts are usually assessed through detailed
quantitative methods such as life cycle assessment (Farrant et al.,
2010; Fortuna and Diyamandoglu, 2017). However, after catego-
rising and analysing the EPV BMs according to the framework, it
was concluded that these basic patterns resembled the business
models of firms previously studied in literature on resource effi-
ciency. Therefore, in Section 5.2, this study will present a concep-
tual discussion that draws on this previous research.

Previous research was first identified in academic reviews on
the environmental impacts of reuse (Cooper and Gutowski, 2017;
Sandin and Peters, 2018). However, some business model config-
urations identified in the results, such as online platforms,3 were
not the main focus in this literature. The search was therefore
expanded to academic directories (Wiley Online Library and Sci-
enceDirect). Here, keywords relating to each framework category
were combined with the search term ‘resource efficiency’; see
Appendix C for an overview of the generated keywords and related
literature that was reviewed.

4. Results

Three observable EPV archetypes were identified: Facilitators,
Redistributors, and Doers. Table 4 presents an overview of these
archetypes and their main characteristics (See Appendix D for an
overview of all coded cases arranged by archetype.). In the
following sub-sections, firms will be described by archetype using
the business model framework of value proposition, creation, de-
livery, and capture.

4.1. Facilitators

4.1.1. Value proposition
Nine cases in the dataset are categorised as Facilitators. Firms

focus on two product types: apparel and mixed household goods.
The value propositions are serviced-based, centring on product
recontextualising. Most firms operate in the ‘peer-to-peer’ (P2P)
customer market, as both suppliers and end customers are private
individuals, and some also engage with businesses in addition to



Table 4
Three archetypes for EPV business models, according to BM element.

Facilitator Redistributor Doer

Value proposition Contribute to EPV by re-contextualising
products without direct product
interaction. Provide mutually benefical
mediation services to suppliers and
customers of obsolete products.

Contribute to EPV by re-contextualising
products with minimal product
interaction. Provide benefits and
services to suppliers and customers of
obsolete products, such as collection
and reduced costs, respectively.

Provide similar benefits and services to
suppliers and customers as offered by
Redistributors, but with products that
have undergone remedial action.
Performance of this action alonemay be
a main offer to customers.

Value creation & delivery Activities are associated with product
re-contextualisation, and channels are
arranged to connect supplier and
customer. Value is captured and
delivered without firms directly
interacting with products. An online
platform, such as an online website or
app, is often a key resource for these
firms to enable brokerage between
suppliers and customers.

Activities, channels, partners, and
resources are associated with product
re-contextualisation and reflect the
firm's minimal interaction with
products, such as collection, inspection,
and repackaging of obsolete products.

Undertake activities associated with
remedial action on products. This
involves a high level of product
interaction and includes product repair,
refurbishment, and remanufacturing.

Value capture Revenue associated with sales of
obsolete products, mainly from
transaction fees. Costs are reduced by
not directly interacting with products.

Revenue associated with product resale
to customers, such as direct sales or
commission. Additional revenue may
be earned from suppliers, such as
through service fees from take-back of
obsolete products, or reduced
production costs if products can be
reused internally. Costs associated with
take-back operations and benefits, such
as trade-in credits.

Revenue associated with resale of
remediated products or service fees
from performing remedial action.
Remedial action can be a significant
operational cost, although this can
bring about internal benefits such as
lower production costs if components
are re-incorporated in new production.
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private individuals (e.g. Stuffstr, ASOS). Depending on the firm,
businesses may either supply (e.g. TrendSales) or receive (e.g.
Stuffstr) obsolete products.

Facilitator firms offer suppliers a product marketplace through
which they can usually gain economic value (e.g. eBay, Poshmark,
TrendSales). This also provides an alternative to discarding obsolete
products as waste (e.g. Twice(ly)). However, these benefits are not
usually emphasised to suppliers. On the other side of the value
proposition, Facilitators offer customers the opportunity to obtain
their desired products (e.g. Blocket, eBay). Firms appear to
communicate the economic benefits associated with this directly to
customers, such as through offering a lower-priced product (e.g.
Poshmark, TrendSales).

4.1.2. Value creation and delivery
All firms mediate the reversal of product obsolescence by

providing brokering services between suppliers and customers.
Because of this, suppliers and customers participate in the physical
exchange of goods; for instance, customers may need to mail
products (e.g. TrendSales). Eight firms provide online platforms.
This enables suppliers of obsolete products to link directly with
customers. One outlier from this online product marketplace
persona is Clothing Exchange, which hosts physical events where
customers swap clothing in person. Only one firm (Asos) is iden-
tified as engaging in non-EPV related operations because it
explicitly distributes newly manufactured products in addition to
obsolete products. However, EPV was difficult to code in some
cases. For example, online marketplaces could theoretically be used
as additional sales channels for non-obsolete products.

4.1.3. Value capture
Monetary value is identified as the main form of capturing

value. For themajority of cases, transaction fees are themain source
of economic value. Usually these costs are charged to the supplier
(seller). For example, Poshmark charges the supplier through a
tiered commission that takes a flat fee of $2.95 for end sales prices
under $15 dollars and 20% for end sales prices over $15. Blocket
charges a listing fee for each advertisement placed on the platform.
eBay, on the other hand, receives commission for each sale and also
charges suppliers to list after a certain number of listings. These
online platforms may also supplement these basic approaches by
offering additional services at a premium cost (e.g. eBay,
TrendSales).

Interestingly, for Clothing Exchange, customers purchase tickets
to attend, but no money is exchanged at the event. Instead, sup-
pliers and customers pay through the act of exchanging, or swap-
ping, clothing. Additionally, while some firms enable customers to
trade goods without payment, Tushare was the only online plat-
form identified where the EPV activities were not focused on eco-
nomic value, as suppliers can only list products for free.

4.2. Redistributors

4.2.1. Value proposition
Nineteen firms, containing seven OEMs, are classified as Redis-

tributors. Firms focus on a variety of products, including apparel,
electronics, food, furniture, packaging, and mixed goods. In the
sample, most target customers are private individuals, with ten
offers focused on B2C markets, eight cases operating in B2B mar-
kets, and one focusing on both.

A variety of value propositions are identifiable. In acquiring
obsolete products from suppliers, firms may purchase products
direct from suppliers using buyback (e.g. Fonebank, Corporate
Mobile Recycling), organise take-back services for customers (e.g.
Furnishare), utilise deposit-refund schemes (e.g. SABMiller),
communicate the environmental/social benefits of product return
(e.g. MudJeans), provide trade-in credit (e.g. M&S, Wal-Mart), or
sell products on behalf of suppliers (e.g. ThredUp, Gone!). These
value propositions may also be combined. For example, take-back
services, such as pick-up by the firm, may be linked to other of-
fers such as selling goods on consignment, as in the case of Fur-
nishare which collects suppliers' obsolete furniture and gives them
a portion of the sale price after the item is resold. In terms of
propositions to customers, most offers focus on providing cus-
tomers with lower priced products. In some cases, the firm is the
initial end customer for the obsolete product (e.g. Braiform). Other
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businesses may take the product for redistribution (e.g. M&S).
Again, environmental/social messages do not appear to be a key
part of firms’ value propositions to consumers.

4.2.2. Value creation and delivery
Distinctions can be made in terms of EPV activity structures.

Most firms are involved in both collecting products from one sup-
plier and redistributing products to a different customer. One
exception to this is the three firms that redistribute obsolete
products internally as inputs for new production. For example,
SABMiller utilises a deposit-refund scheme with B2B customers to
take back glass bottles which can be cleaned and re-filled. Some
OEM firms like M&S and Steelcase Solutions were identified to
collect products in partnership with other organisations. These
partnering businesses then play a key part in the redistribution
chain; for example, M&S collects old clothing from customers and
I:CO, a customer of M&S, redistributes it to new customers.

Firms redistribute products using physical locations (e.g. Danish
Red Cross), online platforms (e.g. ThredUp), or combinations of
both (e.g. Troc.com). Firms utilising online platforms may have
their own (e.g. ThredUp, Threadflip) or use another firm's existing
online marketplace (e.g. Gone! sells products on eBay). As all firms
contribute to EPV by recontextualising products, remedial action is
not performed. Because of this, firms sort for high-quality products
after collection, or even refuse or redistribute unclean, worn, or
faulty products (e.g. Danish Red Cross, Threadflip). Firms may,
however, add value to the product without correcting faults, as in
the case of Wal-Mart, which repackages video games.

Firms with observable non-EPV related operations were
engaged in production (e.g. M&S, Braiform, Leighton Holdings,
SABMiller) or distribution of newly manufactured products (e.g.
Brightstar, Walmart). However, as noted above, some of these firms
linked their EPV operations to these activities (e.g. SABMiller).

4.2.3. Value capture
With the exception of two firms, economic value is the main

form of value captured. Many firms’ BMs reflect those of conven-
tional for-profit retailers, selling obsolete products to new cus-
tomers. In some cases, suppliers of obsolete products also benefit
by receiving proceeds from the resale (e.g. Furnishare). Firms
selling new products also benefited economically through resale,
generating additional revenue streams by selling obsolete products
(e.g. Wal-Mart).

It is also possible for firms to gain economic value even if they
are not directly involved in the resale of collected products. For
example, Gone!, a firm selling customers’ unwanted products for
them, has pre-arranged contracts with sellers, and receives revenue
in exchange for services. Furthermore, by reusing products in in-
ternal production, some firms create benefits such as reduced
material costs and strengthened customer relationships (e.g.
MudJeans, Braiform). Finally, one special BM case is that of Mat-
sentralen, a non-profit organisation that captures social value by
collecting and redistributing overstock and discarded food.

4.3. Doers

4.3.1. Value proposition
Twenty-eight examples in the dataset are classified as Doers. The

case examples comprised 16 OEM and 12 non-OEMs (i.e. gap ex-
ploiters). These firms serve a variety of target markets including B2B,
B2C, or a combination of both, and focus on more complex products
than firms in other categories. Firms focus on ICT equipment and
other electronic products such as white goods, medical machinery,
and construction equipment. While some apparel products are also
included, these are from higher end, premium brands.
There is a large variety in terms of offers, withmany overlapping
with those used by Redistributors. These include offers to suppliers
such as take-back services (e.g. Gazelle), trade-in credits (e.g.
Patagonia), deposit-refund (e.g. Caterpillar), buyback (e.g. Agito
Medical), and consignment (e.g. Amaryllis), as well as offers to
customers such as lower-priced products and environmental/social
value. However, Doers’ may also offer customers additional ser-
vices. For example, firms offer product servicing, where additional
services such as repair are provided to the supplier (e.g. Martela Oyj
Fl Furniture, Rype Office). In such cases, products are returned to
the suppliers after remedial action is performed. Firms also obtain
products back through leasing schemes. These are linked to offer-
ings of convenience where firms such as BMA Ergonomics
emphasise flexibility. As such, separate value propositions between
suppliers and customers are not always necessary.

Some firms have more than one value proposition related to
EPV. These offers often target different customer preferences. For
example, Patagonia offers take-back of obsolete products and
product repair. Amaryllis both resells and refurbishes customer's
office furniture. Nudie Jeans offers both take-back and repair of its
jeans. In this way, firmsmay contribute to both recontextualising as
well as repair, refurbishment, and remanufacturing.

4.3.2. Value creation and delivery
The EPV activity structures in organisations always include

performing remedial action, but do not necessarily include chan-
nels for collecting and reselling obsolete products. This occurs
when the supplier is also the customer. For example, customers
contact Eastpack and send them obsolete products when they want
remedial action services performed. Many of the firms reviewed
also combine both EPV and non-EPV operations in their BMs (e.g.
GameStop, Nudie Jeans, PhilipsMedical). Some of these firms utilise
obsolete products in the production of new ones (e.g. Caterpillar,
Renault).

4.3.3. Value capture
Monetary value appears to be the main type of value captured.

Here, firms generate revenue through sale of remediated products
or services. For example, iRepair offers phone repair services to
customers for a fee, whereas Cisco Systems sells customers refur-
bished ICT. However, the end customer is not always the paying
customer. Firms such as Godsinl€osen and iRepair have pre-arranged
service contracts with insurance companies that cover the costs of
repair for customers. Internal benefits may also directly correlate to
monetary value if firms reduce overall production costs by reusing
components in manufacturing, such as in the case of Caterpillar.
However, benefits gained through EPV may extend beyond direct
monetary value. EPV may be part of the firm's competitive
advantage strategy (e.g. Google). Finally, although environmental/
social value was included in firms' value propositions to suppliers
or customers, only one company was noted to explicitly capture
non-monetary value from engaging in EPV (e.g. Vestas).

5. Discussion

5.1. EPV BMs and the framework

The scale of firm-product interaction can be a practical way to
describe EPV BMs. Firstly, it indirectly groups firms by product
integrity strategies and further subdivides product recontextualis-
ing. Secondly, it appears to be linked to product complexity, which
is also documented in servitization literature (Raddats et al., 2016),
as costs associated with remedial action only make it viable to
perform activities such as repair, refurbishment, and remanu-
facturing on products with high product value (i.e. more complex

http://Troc.com
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products) (Thomas, 2003). Finally, higher firm-product interaction
appears to correspond to added value for suppliers and customers.
For example, Facilitator firms’ customers take on many risks, such
as products that never arrive or are poor quality. Redistributor firms
reduce these risks by inspecting products and guaranteeing quality.

Of the cases studied, themajority of Facilitator and Redistributor
firms identified were gap exploiters focused on B2C markets.
Manufacturers in B2B markets were the most represented firm-
type under Doers. Previous research suggests OEMs have an
advantage over gap exploiters in undertaking repair, refurbish-
ment, and remanufacturing, as product manuals and spare parts are
readily available to them (Sabbaghi et al., 2017). This could explain
the prevalence of non-OEM firms under the Facilitator and Redis-
tributor firms. However, caution should be exercised when dis-
cussing conclusions from the study in quantitative terms; because
of the exploratory nature of the study, the discussed cases may not
constitute a representative sample. For instance, the author knows
of two Facilitator-type firms that operate in the B2Bmarket: Floow2
and Off2Off.

Nevertheless, the archetypes and accompanying BM de-
scriptions may aid future business model innovation. Testing in an
industry workshop setting would provide further insights into the
usefulness of this categorisation. While the current higher level of
abstraction allows for imitation and recombination, multiple sub-
categories may also exist under each archetype. Future work
could explore more deeply these possible categorisations.

5.2. Contribution to resource efficiency

This section reflects on the environmental impacts of the
identified EPV BMs. By doing this, we can attempt to assess how
these BMs contribute to resource efficiency. The discussion draws
on Section 2.2 and, again, the business model framework is used for
structure.

5.2.1. Environmental impacts related to value proposition
Two types of value propositions most likely have a positive

impact on product displacement. The first type is where the firm is
the end customer. As obsolete products are reintegrated in the
production process, overall primary production decreases. The
second type is where the supplier is also the customer. Here, high
product displacement rates are expected, as suppliers do not
replace their obsolete products with newly produced products.
These value propositions are linked to Redistributors and Doers. It
is therefore suggested that, in this manner, these firms contribute
more to resource efficiency than Facilitators.

Some value propositions may contribute little to reducing
overall environmental impacts. For example, firms that obtain
obsolete products via trade-in credits most likely do little to offset
production and consumption, as customers are encouraged to
replace their obsolete products with newlymanufactured products.
Moreover, offers that focus on economic value could lead to inad-
vertent rebound effects. In all archetypes it was identified that
suppliers could possibly earn money by supplying obsolete prod-
ucts. At the same time, customers may save money by buying
lower-priced products. In both situations, financial gains are made
that could have environmental rebound effects.

Finally, product type and firm interaction may influence envi-
ronmental impacts. Facilitators have no direct interaction with
products. As a result, electronic products can continue to be used
past optimal lifespan and contribute to greater emissions than if
replaced. With some direct influence over products, Redistributors
can stop products from being used past optimal lifespan. This can
result in environmental benefits, such as in the case of replacing
rather than reusing old refrigerators (Kim et al., 2006). Doers have
the highest level of product-firm interaction. Like Redistributors,
Doers can influence optimal product lifespan and can increase
existing products’ resource efficiencies through the added-value
activities they perform. This includes replacing components with
more energy-efficient parts (Harvey, 2013), although these energy
savings are product sensitive (Gutowski et al., 2011).

5.2.2. Environmental impacts related to value creation and delivery
Facilitators may contribute to fewer value creation and delivery-

related environmental impacts than Redistributors and Doers. In
terms of physical operations, all firms have headquarters and other
offices that consume resources. However, unlike Redistributors and
Doers, Facilitators do not have storage facilities or stores for obso-
lete products. They do not contribute to direct emissions from these
facilities in the form of heating and electricity. Doers and Redis-
tributors may consume additional resources from cleaning,
washing, or repacking obsolete products, but OEM Redistributor
and Doer firms may be able to reduce production impacts by using
obsolete products or components in new production.

In addition to impacts from physical operations, many of the
studied firms contribute indirectly to transport-related environ-
mental impacts. This is because Facilitators andmany of the studied
Redistributors and Doer do not transport goods themselves. Pre-
vious research suggests Redistributors and Doers emit more
greenhouse gases from physical stores than Facilitators indirectly
emit from transport (Fortuna and Diyamandoglu, 2017). Still, im-
pacts from transportation should be considered.

5.2.3. Environmental impacts related to value capture
Additional information is needed to further understand how

value capture approaches influence environmental impact. Firstly,
the research does not show whether global optimisation pricing is
used. Although this would be especially applicable to OEM Doers
(Ovchinnikov et al., 2014), any firm offering both new and obsolete
products could theoretically use this strategy to reduce new
product costs (and potentially increase new production).

Secondly, it is shown that firmsmay utilise EPV to capture forms
of value that extend beyond direct economic gain. Depending on
the motivations and actions of firms, this may have positive or
negative environmental implications. For example, competition
between gap exploiter firms and OEMs may motivate OEMs to
become Doers. In turn, such OEMDoersmay becomemore resource
efficient and redesign their products for longer life. This would
result in reduced production by OEMs and higher costs for gap
exploiters (Majumder and Groenevelt, 2001; Toffel, 2008). On the
other hand, OEMs could also respond by cycling products faster
(Waldman, 1997). This would restrict second-hand market activity
at the expense of increased production. Because the cases do not
provide this level of detail, additional investigation is required.

5.3. Resource efficiency recommendations

Based on the reflection in Section 5.2, resource efficiency rec-
ommendations for EPV BMs are summarised in Table 5. These
recommendations are expected to be relevant for 1) researchers
collaborating with industry on extending product value business
practices, 2) policy makers developing guidelines and regulations
related to product life extension, and 3) industry practitioners
working in and with firms that extend product value. However,
adoption of these recommendations by firms is dependent on the
firm's underlying incentives, its interest in resource efficiency, and
public policy.

For example, it is recommended Facilitators focus on product
groups that do not consume resources in use (e.g. washing ma-
chines, refrigerators), to ensure optimal product lifespan is not



Table 5
Resource efficiency recommendations for EPV firms based on archetype.

Facilitators Redistributors Doers

Value proposition � Focus on products that have a
relatively high-embedded energy
compared to their use-phase envi-
ronmental impacts.

� Encourage ‘smart’ customer
replacement rate.

� Consider possible rebound effects
from offers, such as monetary gain.

� Monitor energy-consuming products
and upgrade/dispose after optimal
life.

� Encourage ‘smart’ customer
replacement rate.

� Consider possible rebound effects
from offers, such as monetary gain.

� Avoid the use of trade-in credits or
other offers that may encourage
consumption.

� Monitor energy-consuming products
and upgrade/dispose after optimal
life.

� Encourage ‘smart’ customer
replacement rate.

� Increase product efficiencies through
repair, refurbishment, and/or
remanufacturing.

� Consider possible rebound effects
from offers, such as monetary gain.

� Avoid the use of trade-in credits or
other offers that may encourage
consumption.

Value creation and delivery � Consider impacts of firms' offices and
related equipment.

� Consider product transport distances
generated by the business model,
and encourage customers to use
resource-efficient means.

� Consider product transport distances
and design resource efficiency
considerations into business model.

� Consider impacts of firms' offices and
related equipment.

� Ensure energy efficiency of physical
warehouses and stores.

� Consider product transport distances
and design resource efficiency
considerations into business model.

� Consider impacts of firms' offices and
related equipment.

� Ensure energy efficiency of physical
warehouses and stores.

Value capture � Consider possible rebound effects
from how value is captured,
especially for firms that offer both
newly manufactured and obsolete
products.

� Consider possible rebound effects
from how value is captured,
especially for firms that offer both
newly manufactured and obsolete
products.

� Consider possible rebound effects
from how value is captured,
especially for firms that offer both
newly manufactured and obsolete
products.
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passed. Online platforms that choose to allow such products could
make listing energy-consuming products contingent on suppliers
providing product information such as energy rating, make, and
model information. Depending on certain criteria, the website
could suggest a physical recycling site where the customer could
take the item, instead of encouraging the resale of such product.
However, this could conflict with business profitability, and firms
are unlikely to adopt such practices unless they have clear imple-
mentation incentives, such as policy compliance.

Win-win scenarios are possible. Optimising reverse logistics and
transportation, such as moving multiple products at one time or
optimising transportation distances when designing collection/
recirculation schemes, can reduce environmental impacts and
provide cost savings. Another option is for Redistributors and Doers
to focus on internally recontextualising products, thereby reducing
production and associated costs.

6. Conclusion

This article contributes to research on the circular economy and
EPV BMs by introducing a framework to describe how firms extend
product value, and by connecting these different business models
to their resource efficiency implications. Using a scale of firm-
product interaction, three EPV BM archetypes were identified e

Facilitators, Redistributors, and Doers. The findings suggest that
whether or not firms perform EPV activities themselves may in-
fluence their environmental impacts and contribution to resource
efficiency. Firms with greater product interaction potentially have
more opportunities to influence resource efficiency. For example,
higher-interaction firms are in a position to increase product effi-
ciencies or take obsolete products out of circulation if they are past
their optimal lifespan.

Several aspects relating to EPV business models and their po-
tential to contribute to a resource-efficient, circular economy
appear relevant for further investigation. Firstly, the economic
potential of each firm type should be further explored, as this could
be helpful in promoting the adoption of business models that are
both economically and environmentally beneficial. This includes
assessing firms' willingness to consider the suggested resource
efficiency recommendations. Firms may not be keen if they require
cost, additional time, money, or resources. Secondly, future work
could evaluate the resource efficiency of specific EPV BM cases. The
current work is limited by the fact that environmental impacts are
discussed in qualitative measures. In reality, they are influenced by
many firm-specific factors, including product size, transportation
type, and energy mix in the firm's country of operation.

Finally, the work is limited by the fact that the firms' BMs have
been coded based on secondary information sources. Because of
this, some BMs may not fully reflect complex reality. This could be
addressed in the future through in-depth case studies. These
studies could also seek to provide deeper understanding on certain
aspects, such as motivations for undertaking EPV. The findings
suggest it is important to understand how and why firms engage in
EPV. Although such motivations are not possible to observe from
the dataset, it appears their effects must be considered in the
context of EPV and the circular economy as, in some scenarios, the
business models we advocate to ‘slow the flow’ have the opposite
effect.
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