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Mapping a circular business opportunity in electric vehicle battery value 
chain: A multi-stakeholder framework to create a win–win–win situation 
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A B S T R A C T   

Electric vehicle (EV) batteries provide new business opportunities through circularity, but identifying these 
opportunities requires multi-stakeholder collaboration considering the interests of stakeholders, the environ-
ment, and society. However, circular business model frameworks to support and guide firms in identifying and 
mapping multidirectional value in the early phases of designing new circular business models are lacking. Thus, 
this research proposes a framework that could support stakeholders in the EV battery value chain in identifying 
and mapping circular business opportunities and multidirectional value among stakeholders in order to generate 
a win–win–win situation in the value-creation process. The proposed framework for multi-stakeholder circular 
business model innovation consists of four phases—namely, initiation, ideation, testing, and implementa-
tion—subdivided into eight steps to address key challenges facing firms and encourage discussions on shared 
values and visions among all stakeholders in the early phases of designing the circular business model.   

1. Introduction 

Identifying new business opportunities through circularity is a crit-
ical challenge for many firms dominated by traditional linear businesses 
(Centobelli et al., 2020; Frishammar & Parida, 2021). Electric vehicle 
(EV) batteries in the context of electro-mobility or electrification pro-
vide such circular business opportunities for firms in the value chain 
(Wrålsen et al., 2021); however, firms have difficulties identifying, 
mapping, and capitalizing on these new business opportunities (Bonsu, 
2020; Olsson et al., 2018; Reinhardt et al., 2019; Jiao, 2019). 

The electric battery pack is normally powered by lithium ion (li-ion) 
batteries with an expected service life of 7 to 15 years; li-ion batteries 
degrade over time, losing 20%–30% of their capacity after the expected 
service life. Although 70%–80% remains, the battery is no longer 
permitted in vehicle applications due to not being useful for traction and 
the capacity dropping below the effective threshold (Cready et al., 2003; 
Foster et al., 2014). In the next 5–10 years, several million EV batteries 
will reach their end of life (Winslow, Laux, & Townsend, 2018; Reid & 
Julve, 2016) and will need to be reused or recycled, creating huge im-
plications for sustainability. 

The greatest sustainability and economic benefits can be achieved if 
retired batteries are first reused and then recycled (Olsson et al., 2018; 
Martinez-Laserna et al., 2018; Bonsu, 2020). Hence, the concept of EV li- 

ion batteries’ second life has become a critical research topic for 
exploring new business opportunities in the EV value chain (Jiao, 2019; 
Olsson et al., 2018; Casals, Garcia, & Cremades., 2017; Haram et al., 
2021; Hossain et al., 2019; Wrålsen et al., 2021). Potential second-life 
applications include different kinds of stationary energy storage sys-
tems in industrial, residential, and commercial applications, providing 
services such as integration with solar panels and wind turbines, peak 
shaving, back-up power, energy arbitrage, demand-side response, fast 
charging, frequency response, asset optimization, grid services, and 
mobile power for use in remote or temporary locations (e.g., Reid & 
Julve, 2016; Haram et al., 2021; Hossain et al., 2019; Martinez-Laserna 
et al., 2018). 

Although the literature provides evidence on potential business op-
portunities with EV batteries’ second life, the uptake of the second life or 
circularity concept has not yet been fully established in industries due to 
the complexity, business uncertainties, policy weaknesses, gap between 
the concept and its practical implementation, and many unanswered 
questions in switching from a linear business model to a circular one 
(Antikainen & Valkokari, 2016; Linder & Williander, 2015; Wrålsen 
et al., 2021; Bonsu, 2020). Hence, several vehicle manufacturers and 
stakeholders in the battery value chain still face difficulties identifying 
the right second-life applications related to their batteries—more spe-
cifically, identifying, designing, and implementing a profitable new 

* Corresponding author. 
E-mail addresses: koteshwar.chirumalla@mdu.se (K. Chirumalla), lizgr.35@gmail.com (L.G. Reyes), reza.toorajipour@mdu.se (R. Toorajipour).  

Contents lists available at ScienceDirect 

Journal of Business Research 

journal homepage: www.elsevier.com/locate/jbusres 

https://doi.org/10.1016/j.jbusres.2022.02.070 
Received 28 May 2021; Received in revised form 2 February 2022; Accepted 24 February 2022   

mailto:koteshwar.chirumalla@mdu.se
mailto:lizgr.35@gmail.com
mailto:reza.toorajipour@mdu.se
www.sciencedirect.com/science/journal/01482963
https://www.elsevier.com/locate/jbusres
https://doi.org/10.1016/j.jbusres.2022.02.070
https://doi.org/10.1016/j.jbusres.2022.02.070
https://doi.org/10.1016/j.jbusres.2022.02.070
http://crossmark.crossref.org/dialog/?doi=10.1016/j.jbusres.2022.02.070&domain=pdf
http://creativecommons.org/licenses/by/4.0/


Journal of Business Research 145 (2022) 569–582

570

business model in the battery value chain (Olsson et al., 2018; Jiao, 
2019; Bonsu, 2020). The greater diversity of EV models (e.g., cars, 
busses, trucks, heavy-duty vehicles) and the greater differences in bat-
teries (e.g., chemistry, size, and configuration) make it difficult to 
absorb knowledge related to the second-life strategy. 

To realize the transition, firms in the EV battery value chain must 
reconsider how they currently create, capture, and deliver value 
(Reinhardt et al., 2019; Bocken, Rana, & Short., 2015); more specif-
ically, firms need to prepare for system-level changes through collabo-
ration with a network of firms that usually operate outside of existing 
value chains (Frishammar & Parida, 2021; Ihrig & MacMillan, 2017). 
Many scholars have pointed out the significance of “multi-actor per-
spectives” (Joyce & Paquin, 2016; Lüdeke-Freund, et al., 2016; Upward 
& Jones, 2016; Chirumalla, 2013; Wallin et al., 2013) for creating more 
than just economic value. Hence, designing second-life (or circular) 
business opportunities in the EV battery value chain involves more than 
generating a new idea; it requires integrating multiple parts into a 
logical whole, which is a multi-stakeholder network-centric business 
model design (Reinhardt et al., 2019). The conflicting needs of different 
stakeholders will need to be combined into one overall value proposition 
(Freudenreich, Lüdeke-Freund, & Schaltegger, 2020) to create mean-
ingful innovation (den Ouden, 2012). Therefore, shared values can be 
built from all stakeholders to generate a more holistic view (Reinhardt 
et al., 2019; Lozano, 2018) in which “the value of the whole is perceived as 
more than the sum of its parts” (den Ouden, 2012, p.97). 

The ideal business model creates value and synergies within the 
economic, social, and ecological matters, not only for themselves and 
the customers (Mostaghel & Chirumalla, 2021), but also for all stake-
holders involved (Velter, Bitzer, & Bocken, 2021). Such synergies can be 
considered a “win–win–win” as they create value for all stakeholders 
(Elkington, 1994). In this paper, win–win–win refers to “the possibility 
that more than bilateral value can be created” (Aminoff, Valkokari, & 
Kettunen 2016, p.627) among stakeholders, the environment, and so-
ciety, in contrast to traditional bilateral “win–win” interactions. As such, 
it includes not only different stakeholders within a business network, but 
also the environment and society as stakeholders. 

A series of methods, tools, and frameworks have emerged to support 
and enhance businesses in the process of becoming circular (Bocken, 
Rana & Short., 2015; Geissdoerfer, Bocken, & Hultink, 2016; Joyce & 
Paquin, 2016; Lewandowski, 2016). However, stakeholders’ perspective 
in business models has attracted little attention, especially in terms of 
how multidirectional value flows between a firm and its stakeholders 
(Aminoff, Valkokari, & Kettunen, 2016; Freudenreich, Lüdeke-Freund, 
& Schaltegger, 2020). A framework for supporting and guiding firms to 
identify the multidirectional value is lacking (Velter, Bitzer, & Bocken, 
2021), specifically during the early phases of designing a new circular 
business model. The existing view of value creation has a unidirectional 
perspective that divides stakeholders into those who create value and 
those who receive it (Freudenreich, Lüdeke-Freund, & Schaltegger, 
2020). Thus, recognizing the type of value that will be created or lost for 
stakeholders in the ecosystem is fundamental (Aminoff, Valkokari, & 
Kettunen 2016). Further investigations into business modelling tools 
and frameworks from a multidirectional value creation perspective are 
warranted. In particular, stakeholders in the EV battery value chain need 
additional support in the early phases of collaboration, where they can 
clearly see and map the business opportunities and benefits of circularity 
through visualization, thereby reducing cultural and institutional chal-
lenges for the transition to a circular business model (CBM). 

The purpose of this study is therefore to propose a framework that 
could support stakeholders in the EV battery value chain to identify and 
map circular business opportunities and multidirectional value among 
stakeholders in order to create a win–win–win situation in the value- 
creation process. This research is guided by the following research 
question (RQ): How can multi-stakeholders identify and map circular 
business opportunities in the electric vehicle battery value chain to assist the 
creation of a win–win–win situation? 

To address the purpose and RQ, the study adopted the research- 
through-design approach (Frayling, 1993), which is suitable for 
addressing complex problems in continuous interactions with stake-
holders. This study uses the electric bus batteries sector as the research 
context, which involves three key actors in the value chain—namely, the 
public transportation firm, a municipality, and an energy firm. The 
study found key challenges in identifying and mapping circular business 
opportunities in EV batteries and then proposed and validated a new 
framework for multi-stakeholder circular business model innovation 
(CBMI), which consists of four key phases: initiation, ideation, testing, 
and implementation. With these findings, this study contributes to the 
literature on (1) CBMs by proposing a framework that can visually map 
and enhance multi-stakeholders’ value creation in the early phases of 
innovation process with three iterative loops and (2) second-life (or 
circular) business models in the EV battery value chain by proposing a 
hands-on framework to assist in creating a win–win–win situation. 

The remainder of this paper is organized as follows. Section 2 pre-
sents the study’s theoretical background and concludes the summary of 
key gaps in the existing methods, tools, and frameworks for CBMI. 
Section 3 describes the research approach and context, including the 
data collection and analysis. Section 4 describes the proposed frame-
work and its validation in identifying and mapping a circular business 
opportunity. Section 5 presents the theoretical and practical implica-
tions of the results, and finally Section 6 provides concluding remarks 
and highlights future research directions. 

2. Theoretical background 

2.1. Circular business model innovation 

The circular economy (CE) promises an alternative to the traditional 
model of economy that has a regenerative nature as opposed to that of a 
linear model (van Keulen & Kirchherr, 2021). CE can be defined as a 
“regenerative system in which resource input and waste, emission, and energy 
leakage are minimized by slowing, closing, and narrowing material and en-
ergy loops” (Geissdoerfer et al., 2017, p. 759). CE is considered the legs of 
sustainability main principles, known as the 3Rs: reduce, reuse, and 
recycle (Manickam & Duraisamy, 2019). CE is not a new idea. It was 
originally rooted in two long strands—the flow of materials through an 
economy and the related economic conditions—dating back to the early 
days of the modern environmental movement in the 1960 s and 1970 s 
(Ekins et al., 2020). However, only recently has it attracted prominent 
attention from academia, policymakers, and private sectors (e.g., Lieder 
& Rashid, 2016). 

Implementing CE requires CBMs that constitute key concepts in the 
CE paradigm (Geissdoerfer et al., 2020; Nußholz, 2017). CBM is a 
business model that creates, delivers, and captures value according to 
the principles of CE (Kirchherr et al., 2017). Firms need to implement 
CBMs by reformulating value propositions and developing value chains 
based on “using as little resources for as long as possible, while 
extracting as much value as possible in the process” (Geissdoerfer et al., 
2020). This is done through circular business model innovation (CBMI). 
CBMI is not a one-time activity, but rather ongoing process of learning 
and change in the focal firm (Guldmann, Bocken, & Brezet, 2019). 
Managing these changes requires firms to engage in the CBMI process, 
which starts by designing business model elements (Antikainen & Val-
kokari, 2016). 

CBMI builds upon conventional business model innovation research, 
borrowing and merging elements from traditional fields (Santa-Maria, 
Vermeulen, & Baumgartner, 2021). CBMI demands collaboration, 
communication, and coordination within complex systems (Antikainen 
& Valkokari 2016) of interdependent but independent stakeholders 
(Bocken, Schuit, & Kraaijenhagen, 2018). Firms can take diverse ap-
proaches to develop their CBMs (Guldmann, Bocken, & Brezet, 2019). 
Regardless of the approach taken, the concept of multi-stakeholder 
collaboration is an integral part to achieve circularity. 
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2.2. Electric vehicle batteries for the second life 

Using EV batteries for second life can help achieve the principles of 
the circular economy approach by optimizing resources and minimizing 
waste as well as offering a cost-effective solution to current expensive 
costs of energy storage systems (Reinhardt et al., 2019; Haram et al., 
2021; Hossain et al., 2019; Reid, & Julve, 2016). Although several 
stakeholders see potential in second life, various barriers exist, many of 
which are of an organizational and cognitive nature rather than the 
technology dimension (Olsson et al., 2018; Bonsu, 2020). Cognitive 
barriers include not being interested in new business models or not 
finding enough value in second-life solutions; organizational barriers 
relate to investment risks and legal issues. Jiao (2019) identified three 
important factors essential for functioning second-life business models: 
battery ownership, inter-industry partnerships, and policy support. 

Olsson et al. (2018) conceptualized four business model scenarios for 
second-life batteries: linear model, optimized recycling, the first circular 
model (i.e., repairing and refurbishing batteries for second use in vehi-
cles in the same or a new market), and the second circular model (i.e., 
repackaging and second life in a different application). Of the various 
CBMs identified in the literature, the main types for EV batteries include 
“remanufacturing,” “repurposing,” and “recycling” (Schulz- 
Mönninghoff et al., 2021; Vu, Rahic, & Chirumalla, 2020). To select an 
adequate option, firms need to consider technical and economic aspects 
of each CBM in addition to assessing the contribution to their CE goals 
(Beverungen et al., 2017). The use of batteries for second life, interre-
lated with different industries as a mature business model, is still distant 
(Martinez-Laserna et al., 2018; Olsson et al., 2018; Reinhardt, et al., 
2019; Vu, Rahic, & Chirumalla, 2020). The business model’s central 
elements, such as the value proposition and roles among stakeholders, 
remain unclear (Bonsu, 2020; Casals, L, Garcia, B., & Cremades, L. 2017; 
Reinhardt et al., 2019). Therefore, by modifying or changing elements of 
the firm’s current business models (Chesbrough, 2007; Nußholz, 2017), 
new sources of value and reconfigurations of stakeholder networks can 
be developed around the second-life business models. This requires 
extensive cooperation across stakeholders within the EV battery 
ecosystem to ensure a broader understanding of the value chain and its 
implications for second life. 

2.3. Existing methods, tools, and frameworks for CBMI and its 
comparison 

The business model literature offers numerous methods, tools, and 
frameworks for CBMI. Such tools are often built on approaches from 
traditional management literature (Bocken et al., 2019). For instance, 
the triple-layered business model canvas (Joyce & Paquin, 2016), 
flourishing business canvas (Flourishingbusiness, 2021), framework for 
sustainable CBMI (Antikainen & Valkokari, 2016), and Framework of 
the CBM canvas (Lewandowski, 2016) are based on the original business 
model canvas from Osterwalder & Pigneur (2010). These parallel works 
extend the business model canvas approach by adding environmental 
and social layers to have a more holistic perspective. 

Richardson’s (2008) concepts of value creation, value capture and 
deliver, and value proposition are another approach for designing tools 
and frameworks for business model innovation or CBM innovation. For 
instance, the value framework (den Ouden, 2012) argues that, to create 
meaningful value propositions, businesses always have to keep in mind 
different value perspectives from the social sciences (sociology, econ-
omy, ecology, and psychology) and different levels of views (user, or-
ganization, ecosystem and society). Likewise, Bocken, Rana & Short’s 
(2015) value mapping tool introduces three forms of value (value 
captured, value missed/destroyed or wasted, and value opportunity) 
and four key stakeholder groups (society, customer, environment, and 
network actors). Another example Nußholz’s (2018) tool, which also 
integrates three value dimensions with four lifecycle interventions to 
slow and close resource loops in product-based offers. 

Other tools and frameworks emphasize the more systemic guidance 
and facilitation of the business model innovation creation process for 
firms. For instance, the 4I-framework (Frankenberger et al., 2013) and 
the Cambridge business model innovation process (Geissdoerfer et al., 
2017) introduce four phases (initiation, ideation, integration and 
implementation) and three phases (concept design, detail design, and 
implementation) respectively, to address firms’ key challenges when 
designing business models. Tools and frameworks also present activities 
and tasks that can be applied to complement and ease the business 
model process. The design thinking framework for CBMI (Guldmann, 
Bocken, & Brezet, 2019) and the guided choices towards a circular 
business model (Joustra, de Jong, & Engelaer, 2013) organize different 
inspirational tools, techniques, and questions depending on the orga-
nizational setting for designing a CBM. Design thinking, according to 
Guldmann, Bocken, & Brezet (2019), can be an innovation management 
tool guiding the process of designing new CBMs by integrating “con-
flicting viewpoints on what is desirable in a given (business model) 
design.” This capacity of design thinking to communicate ideas and 
integrate multiple viewpoints is significant in the CBMI context. 

The combination of systemic guidance and the concept of value is 
another possible approach. Antikainen et al.’s (2017) circular economy 
business model innovation process includes five steps to guide firms 
throughout the CBMI process by fomenting co-creation and open inno-
vation in multiple stakeholders’ groups. However, there is no graphical 
representation for firms on how to use such processes on their own. The 
roadmap model (Lüdeke-Freund et al., 2016) leads managers to rethink 
key business model elements by providing a broad framework for sus-
tainability and shared value. Similarly, the ecology of business models 
experimentation map (Bocken, Boons, & Baldassarre, 2019) is a four- 
step framework (analyze, experiment, design, new business model) 
that guides firms in designing sustainable business models that increase 
positive value and reduce negative value. Both approaches promote the 
design of new business models as a discovery- and experimentation- 
driven process. 

The existing methods, tools, and frameworks for CBMI have been 
categorized and analyzed in terms of their focus, purpose, scope, and 
complexity to identify the differences between them. Table 1 summa-
rizes selected methods, tools, and frameworks for this study’s analysis. 

Specifically, the selected methods, tools, and frameworks for CBM 
were compared using four dimensions: circular economy principles, 
multi-stakeholder perspective, collaboration, and organizational bar-
riers. These dimensions were selected based on literature sources, 
particularly Pieroni, McAloone, & Pigosso, (2019) and Bocken, Strupeit, 
Whalen, & Nußholz, (2019). The detailed analysis showed that, at the 
general level, existing literature lacks an ability to create a common 
vision and value from multiple stakeholders in the CBM’s early devel-
opment phase (i.e., similar to the view of “fuzzy front end”). In addition, 
innovating a business model remains focused on just one firm. Failing to 
show the conjunction among the various stakeholders’ business models 
makes it challenging for firms to see where they must coordinate and the 
possibilities available to develop common value propositions. More 
specifically, the analysis shows the following:  

• Five out of thirteen methods, tools, and frameworks studied mention 
the circular economy and/or its principles. Two—the triple layered 
business model canvas and value mapping—emphasize sustainabil-
ity goals and challenges, which could be an initial approach toward 
the circular economy. The rest do not provide an overall description 
of the circular economy or its principles. The lack of these details 
may provoke misunderstandings or misconceptions when using the 
method, tool, or framework.  

• Stakeholders’ mutual benefits are another important gap among the 
analyzed methods, tools, and frameworks. The majority of the tools 
mention the importance of collaboration and partnership creation to 
be more sustainable. There is a special focus on involving society in 
co-creation sessions and including the environment as a stakeholder. 
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However, most methods, tools, and frameworks do not emphasize 
creating win–win–win solutions for other organizational stake-
holders. Not describing a “win” situation for a firm in new business 
models may provoke a lack of interest from firms. 

• Experimenting in business model innovation can help reduce un-
certainty in value creation and support decision-making, as it makes 
the intangible tangible. However, the analysis of available methods, 
tools, and frameworks shows that only half of them support proto-
typing and testing; the other half does not provide any kind of 
guidance to avoid uncertainty.  

• Finally, most of the studied methods, tools, and frameworks do not 
provide any kind of activity or guidance to build better relationships 
among stakeholders. However, it can be assumed that, through the 
iteration, such relationships could be built. 

Appendix A presents a detailed analysis and identification of shared 
gaps among the selected methods, tools, and frameworks. 

3. Research methodology 

3.1. Research approach 

To address the stated gaps and the research question, a deep un-
derstanding of the opportunities and strategies that can be implemented 
to create new businesses in the EV battery value chain is required. 
Therefore, this study adopted the research-through-design approach 
(Frayling, 1993), which is beneficial for addressing complex problems 
that require knowing how rather than what. Through this process, 
“problems and solutions co-evolve as the designers act not only to resolve 

Table 1 
List of methods, tools and frameworks selected for the analysis.   

Authors Year Title Purpose/Focus Scope Complexity Type 

1 Bouwman H., De Vos H., 
& Haaker T. 

2008 Mobile service innovation 
and business models 

Method to guide the design 
process and overall busines 
model innovation 

Single firm 
perspective 

4 step guide Process and 
framework 

2 Joustra D., de Jong E., & 
Engelaer F. 

2013 Guided choices towards a 
circular business model 

Support and guidance for firms 
that want to enter into the CE 

Single firm 
perspective involving 
and engaging with 
stakeholders 

5 step guide Workbook 

3 Joyce A., & Paquin R. 2016 The triple layered business 
model canvas: A tool to 
design more sustainable 
busines models 

Exploring sustainability-oriented 
business model innovation for 
value generation in a holistic way 

Economic, 
environmental, and 
social stakeholder 
perspectives 

Single tool Canvas tool 

4 Bocken N., Rana P., & 
Short, S. W. 

2015 A value mapping for 
sustainable business 
thinking 

Tool for facilitating the 
sustainable business modelling 
process by understanding the 
value proposition. 

Multiple stakeholders 
perspective 

Single tool. Workshop 
information provided 

Tool for 
workshop 

5 National Zero Waste 
Council 

2016 Circular economy business 
toolkit 

A ’how-to’ guide for firms 
starting to explore the 
opportunities of circularity of 
products and services 

Single firm 
perspective 

Overall guide Tooklit 

6 Lüdeke-Freund F., Massa 
L., Bocken N., Brent A., 
& Musango J. 

2016 Business model innovation 
for sustainability — A 
roadmap model 

Guidance for understanding and 
scanning opportunities on 
sustainability or creating shared 
value. Rethink the business 
rationale. 

Multiple stakeholders 
perspective 

2 parts and 7 step guide Process and 
framework 

7 Bocken N., Boons F., & 
Baldassarre B. 

2018 Sustainable business model 
experimentation by 
understanding ecologies of 
business models 

How firm can design and 
experiment with sustainable 
business models to optimize 
sustainable value creation for a 
network of stakeholders. 

Multiple stakeholders 
perspective 

4 step guide Process and 
framework 

8 Guldmann E., Bocken N., 
& Brezet H. 

2019 A design thinking framework 
for circular business model 
innovation (CBMI) 

Guidance for improving the 
understanding of the CBMI 
process and inspiration tools that 
can be applied. 

Single firm 
perspective 

5 Innovation spaces. 
Provides existing tools 
that can be 
implemented around 
the spaces 

Framework 

9 Geissdoerfer M., 
Savaget, P., & Evans S. 

2017 The Cambridge business 
model innovation process 

Guidance for business model 
innovation to organizations. 
Mapping of activities and 
potential challenges 

Single firm 
perspective 

3 phases and 8 step 
guide. Provides 
existing tools that can 
be implemented across 
the process 

Framework 

10 Flourishingbusiness 2021 The flourishing business 
canvas 

Guidance to design, communicate 
and understand business models 
through environmental, society, 
and economical views. 

Economic, 
environmental, and 
social stakeholder 
perspectives 

Single tool Canvas tool 

11 Antikainen M., & 
Valkokari K. 

2016 A Framework for Sustainable 
Circular Business Model 
Innovation 

Guidance to support companies 
in designing and reconfiguring 
their business model 

Multiple stakeholders 
perspective 

Single tool Canvas tool 

12 Antikainen M., Aminoff 
A., Kettunen O.,  

Sundqvist-Andberg, H., 
& Paloheimo H. 

2017 Circular Economy Business 
Model Innovation Process 

Guidance to support companies 
in their business innovation 
modeling 

Multiple stakeholders 
perspective 

5 step guide Process 

13 Nußholz J.L.K 2018 A Circular Business Model 
Maping tool for creating 
value from prolonged 
product lifetime and closed 
material loops 

Visual guidance that describes 
the elements of a circular 
business model and its possible 
cycles to prolong the useful life of 
products, parts, and closed 
material loops 

Focal firm 
perspective 

Single tool CBM tool  
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known issues, but also to explore the nature of the problem” (Dalsgaard, 
2014, p. 145). Thus, researchers can immerse themselves in the problem 
context, which could support the emergence of new solutions as they get 
a deeper understanding. As stakeholders must be involved throughout 
the process, research through design enables researchers to develop an 
initial understanding of the challenges and engage in ongoing in-
teractions with the stakeholders, as in Schön’s (1984) conversational 
metaphor. This approach further enables the use of creative tools and 
methods as central means for knowledge production (Stappers & Giac-
cardi, 2017), which facilitates collaboration and communication among 
different parties. Therefore, “the design process can be perceived as a 
learning process in which the designer grows its understanding of the field 
through interventions and experiment” (Dalsgaard, 2014, p. 145), which 
can take the form of prototypes, sketches, mockups, or scenarios. This 
understanding is then translated into the product of design, which in this 
case is the developed multi-stakeholder framework. 

3.2. Research context 

The electric bus battery context was selected for this study through 
purposeful sampling (Patton, 2014). The studied context involved three 
key stakeholders in the electric bus battery value chain: the public 
transport firm providing transportation within a city of around 150,000 
people, the city municipality, and the region’s energy firm. The study 
sought to identify a circular business opportunity among these stake-
holders and further bridge the gap in communication among them. 

The case and stakeholders were selected using three parameters:  

• The public transport firm has been electrifying its buses and is eager 
to explore new business opportunities with bus batteries using cir-
cular approaches. The firm provides a use-case relevant for achieving 
the ambition and purpose of this study.  

• The three stakeholders actively engage in discussions of electro- 
mobility, related infrastructure development, and sustainable and 
circular value creation process. However, prior interactions with 
these stakeholders indicate that they face considerable challenges in 
framing relevant business scenarios in the context due to the lack of 
availability of a relevant framework to work on.  

• The three stakeholders provided access to key informants and were 
eager to share their visions, aspirations, and experiences related to 
the investigated phenomenon, with an expectation of collecting a 
rich data set and insights. 

The public transport firm has been working on the electrification of 
their buses and exploring the possibilities of system integration. In the 
next five years, it plans to acquire around 300 electrified buses with an 
approximate capacity of 564 kWh. The ambition is to use the retired bus 
batteries to build up their own energy storage system in the facilities as a 
second life solution. The firm wants to use this energy to recharge its 
own buses, create back-up power including the integration from solar 
panels, and reduce the current cost related to electricity consumption. 
Moreover, the transport firm is working with the city to improve the 
infrastructure related to e-mobility and find ways to use energy storage 
in the future. 

The municipality has been investigating electrification of all trans-
port nodes in the city and coordinating different initiatives between 
different transport firms, building firms, and energy firms. The munic-
ipality is also exploring ways to support different initiatives, especially 
from the perspective of require energy demand in the future and the 
availability of EV batteries for the second life. They are investigating 
how the EV batteries from the end of first life can be reused for different 
renewable energy initiatives within the municipality, e.g., developing 
energy storage for intermittent electricity at new sustainable develop-
ment areas in the municipality, and managing renewable energy in 
common public areas. 

Finally, the region’s energy firm is exploring possibilities to reuse 

retired EV batteries for applications related to large stationary and 
small/medium movable energy storage systems, such as new buildings 
with solar panel installations, charging infrastructure at the pump sta-
tions and large public areas (e.g., sport arenas), and other industrial 
applications to support regional firms. The firm is investigating how to 
generate services around second life of batteries (e.g., peak shaving, 
frequency market, and rental energy storage systems). The energy firm 
provided deeper insights and perspectives on different types of needs, 
barriers, and challenges in value co-creation for CBM in the EV battery 
value chain. 

3.3. Research process, data collection, and analysis 

Data were collected through pilot meetings, semi-structured in-
terviews, and workshops with the three stakeholders. Initially, two pilot 
meetings were held to serve as a starting point and give an initial un-
derstanding of firms’ needs and their business aspirations; the meetings 
also identified themes such as CE in electro-mobility and the potential 
business opportunities for using EV batteries for second life. Semi- 
structured interviews were conducted based on the literature review 
along with the identified themes from the pilot meetings. Interviews 
with three key informants from the firms were performed on five oc-
casions, covering around 400 min of interview data. The informants 
were a sustainable manager (public transport firm), a strategic business 
development analyst (energy firm), and a strategic planner (munici-
pality). The interviews provided deeper insights into the needs, chal-
lenges, and expectations in identifying and mapping new business 
opportunities from multi-stakeholder perspectives. 

Based on these inputs, a further literature review was conducted to 
identify multi-stakeholder collaboration and available models for CBMI. 
This resulted in understanding a key set of features required for multi- 
stakeholder collaboration for CBMI and identified existing methods, 
tools, and frameworks for CBMI. Ultimately, 13 existing methods, tools, 
and frameworks were selected, categorized, and analyzed in terms of 
several dimensions (see Table 1). The selected methods, tools, and 
frameworks were then compared using four dimensions in a color-coded 
approach (see the image in Appendix. A). This two-step detailed analysis 
helped identify the four main phases and subdivision of eight steps, 
leading to a multi-stakeholder framework for identifying and mapping 
circular business opportunities, as shown in Figs. 1 and 2. 

After developing a multi-stakeholder framework, a workshop was 
conducted with eight participants from three stakeholders to test and 
validate the proposed framework. The participants were selected based 
on their ability to contribute new knowledge on business model inno-
vation and included a business developer and a market analyst from the 
energy firm; three development strategists and a traffic and permit 
manager from the municipality; and a sustainability manager and 
consultant manager from the public transport firm. The four-hour 
workshop included an introduction, overview of the circular economy 
and a few examples of implementation, presentation of the framework, 
hands-on work on the framework, and discussion and conclusions. 
During the workshop, various posters and visual aids were provided to 
make the work more interactive and creative. Finally, the workshop 
ended with reflections and discussion about the framework and new 
learnings. Participants completed a questionnaire as part of the data 
collection. The data analysis followed a dynamic process as it involved 
iteration and interaction between all the data collected in the different 
research stages. The empirical data were analyzed using content analysis 
(Kumar, 2011) to identify the main emerging themes, especially from 
interviewees. 

4. Results 

The results are presented in three forms. First, challenges in identi-
fying and mapping a circular business opportunity for EV batteries, 
based on the interviews, are described. Then a new framework for multi- 
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stakeholder CBMI is proposed; this was developed following the 
research-through-design approach in combination with a detailed 
literature analysis. Finally, validation of the proposed framework is 
presented to explain the identified and mapped circular business op-
portunity scenario in the EV battery value chain, which was based on 
workshops with multi-stakeholders. 

4.1. Challenges in identifying and mapping a CBM opportunity for EV 
batteries 

Introducing a second life for batteries will assist in realizing the 
circular economy approach by optimizing resources and minimizing 
waste. However, to get there, multiple challenges must be overcome. 
The first challenge informants identified related to how firms commu-
nicate their visions and ideas and how other firms perceive each firm. 
The energy firm informant said, “We are in the process of understanding 
who will we be in this ecosystem, and we want to understand how other 
stakeholders see us. Do they see us as the absolutely natural provider of all 
this complicated solution, or do they see another stakeholder as a natural 
partner? We don’t really know that.” Therefore, it can be argued that 
communication between stakeholders is important when designing new 
CBM opportunities. 

The second challenge highlighted was the restrictions from various 
regulations and policies that stakeholders must work with and how firms 
are governed. Again, the energy firm informant stressed, “As an infra-
structure firm, we are very governed by different types of laws, and when you 
are governed by this, there is next-to-zero flexibility on our part.” Conse-
quently, any sort of significant change within the firms is difficult and 

time consuming. 
The third identified challenge was the lack of clarity within the roles 

in the value network and the value proposition. A public transport firm 
informant explained that “The question is, are we as a bus firm going to 
create energy storage of our old bus batteries in the future? Are we going to 
take that role? Or is it a role that the grid owner wants to deliver to us? So that 
they can lease you energy storage for ‘x’ amount of money… because they 
provide this new service.” This informant highlighted the importance of 
including activities that enhance the understanding of other stake-
holders’ businesses, such as their needs and expectations within the 
value network. 

The fourth challenge was the lack of expertise, which created an 
uncertain future about the use of EV batteries in a second life. According 
to one informant from the public transport firm, “The biggest barrier is the 
lack of expertise in electrification and digitalization. We have no real experts 
in the firm at the moment. It is not like we understand how to use the batteries 
in an optimal way.”. 

By enhancing the ability to collaborate and co-create with other 
stakeholders, the use of CBM tools and frameworks opens up to the 
creation of new partnerships and, thus, the sharing of expertise among 
stakeholders. Finally, respondents noted concerns regarding the future 
of other industries. An informant from the municipality said, “The city 
has developed and invested a lot in the development of the biogas system; we 
need to ensure that the biogas will have a market even if the buses transform 
to electrical.”. 

To summarize, the challenges to developing a CBM for the second life 
of batteries, as expressed by the informants, are (1) restrictions from the 
regulations; (2) difficulties with managing the communication of 

Fig. 1. Framework for multi-stakeholder circular business model innovation.  
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visions, values, and expectations among stakeholders; (3) unclear roles; 
(4) the lack of expertise on the topic; and (5) the impact on other in-
dustries when developing the new CBM. 

4.2. Proposal of a new framework for multi-stakeholder CBM innovation 

The interactions with the stakeholders and literature analysis resul-
ted in the identification of a key set of features required for multi- 
stakeholder collaboration for CBM innovation. The main features 
retrieved are as follows:  

• Emphasis is needed on a more holistic approach, promoting the 
integration of multi-stakeholder perspectives.  

• Specific focus is needed on collaboration and co-creation practices to 
achieve value for all stakeholders, including firms, the environment, 
and society, ensuring a win–win–win situation.  

• Special attention is needed on creating a common understanding of 
the business concepts and visions from all stakeholders in the early 
phases. 

Fig. 2. Elaborated workshop templates made based on the framework’s four phases such as initiation, ideation, testing and implementation.  
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• Emphasis is needed on promoting activities throughout the process 
in an iterative manner to tackle the existing barriers at different 
levels. 

The proposed new framework for multi-stakeholder CBM innovation 
(Fig. 1) is grounded on the 4I-framework of Frankenberger et al. (2013) 
and the value framework of den Ouden (2012). The proposed framework 
consists of four phases (initiation, ideation, testing, and implementa-
tion), which are subdivided into eight steps to facilitate the identifica-
tion and mapping of circular business opportunities by addressing key 
challenges firms face to achieve circularity. 

Separately from the systemic phases, it is important to remark that 
the process is iterative, with steps back and forth. The proposed 
framework incorporates three iterative loops. The first loop starts between 
the initiation and ideation phase, so it is encouraged to go back to the 
initiation phase if a firm’s conditions change, such as the needs of the 
players or the shared values. The second loop focuses on the alignment of 
the holistic concept made in the ideation phase with the experiences 
from the testing phase. This loop stresses the integration of ideas 
generated and the viability of value for all stakeholders. The third loop 
refers to the comparison of experiences formed in the implementation 
phase against experiences from the testing phase. 

Distinguishing phases in the framework for multi-stakeholder CBMI 
supports firms in better outlining and structuring their innovative 
business model design. In addition, visual aids can be used with the 
framework. Each phase of the framework is broken down into specific 
questions or tasks. For instance, to understand the circular economy 
concept, each stakeholder should answer “What does the circular 
economy mean to you?” Consequently, the stakeholders can get to know 
all the perspectives surrounding the concept, thereby developing a 
shared definition for it. Lastly, the framework supports the use of 
additional tools throughout all phases to complement and enrich the 
entire process. Fig. 2 shows the visual aid templates made for the four 
phases and their respective steps, which are described next. 

4.2.1. Initiation 
The initiation phase brings multiple stakeholders together to develop 

a shared understanding of the CE concept and the stakeholders’ different 
needs and perspectives. Collecting various points of views from the 
beginning enables the generation of a concrete vision and strategy for 
the development of a CBM. This phase also gives the opportunity to 
build relationships among stakeholders, thereby ensuring better 
communication.  

• Understand: The understand step refers to three different tasks. First, 
all stakeholders should share the same concept of CE. As the litera-
ture indicates, the CE concept is quite broad and can be interpreted 
differently; therefore, it is important to have a common under-
standing. Second, all stakeholders must have a clear idea of what 
they and other stakeholders are looking to gain from the project and 
what their needs and motivations to participate are. Third, an 
overview of the current situation is necessary—specifically, what 
resources are available and what resources need to be procured.  

• Identify: The identify step refers to three different tasks. First, the 
barriers and enablers of the project are identified. Second, social and 
economic values among all stakeholders must be identified, with 
particular attention paid to which values are shared and where there 
could be contentions. Third, a strategic vision should be created, in 
which the ideal business case scenario is described. 

4.2.2. Ideation 
The ideation phase is about exploring and discovering new possi-

bilities for CBM. This phase encourages firms to brainstorm ideas that 
meet the strategic vision framed in the initiation phase. Consequently, 
win–win–win scenarios are developed in which value is generated for all 
stakeholders.  

• Think: In this step, all stakeholders think about all possible ideas that 
come to mind. They must think beyond themselves and include all 
stakeholders (including society and the environment) in the value 
chain. Consequently, opportunities for value co-creation can start 
developing.  

• Generate: The generate step brings all ideas together to be evaluated. 
First, the ideas are discussed in terms of value created or destroyed in 
order to discard those that do not fit the strategic vision. It is 
encouraged to go back to the initiation phase and check that 
everything is still aligned with all stakeholders. Second, the chosen 
ideas are then placed under further scrutiny in which the 
win–win–win scenarios and various values are clearly visualized. 

4.2.3. Testing 
The testing phase supports firms in testing the developed scenarios in 

order to verify their viability; it also encourages firms to keep track of all 
trials and changes done during testing. By mapping the scenarios, firms 
can visualize the value chain and their role.  

• Reduce uncertainty: Reducing uncertainty refers to two tasks: pilot 
tests with external and internal stakeholders and field experimen-
tation. Depending on the kind of idea and scenario that comes from 
the ideation phase, different trials can be done, from rapid proto-
typing to the testing of the idea and scenario.  

• Ensure: The ensure step refers to keeping records from the testing 
phase. The first task is to keep track of all the tests and discussions 
done during testing. As it is encouraged to go back and test other 
ideas generated in the ideation phase, it is important to have a record 
of the entire learning process and the corresponding feedback. Sec-
ond, it is important to have multiple trials to ensure that the strategic 
vision and values are aligned with all partners, as unexpected bar-
riers could be identified through the trials. 

4.2.4. Implementation 
This phase focuses on the execution of the CBM. It guides firms to 

reflect on the internal/external changes and actions that must be taken 
to successfully implement the scenario. In addition, it asks firms to think 
about how they will measure success. Finally, it leaves the question of 
what future improvements can be implemented. Consequently, this 
phase encourages firms to start the process again for future projects.  

• Overcome: The overcome step is about exploring new ways of 
communicating the idea internally and externally. It encourages all 
stakeholders to reflect on the actions and tasks that must be taken in 
order to successfully implement the CBM. In addition, it invites the 
stakeholders to form a strategy for overcoming fear of failure or in-
ternal resistance, such as the fear that there is no interest from the 
market, which could cause stakeholders to pull out.  

• Determine: The last step is to determine how firms will measure 
success and what the milestones will be. It also encourages stake-
holders to think ahead of time, visualizing future improvements and 
new business opportunities in advance. 

4.3. Validation of the proposed framework: Identification and mapping of 
circular business opportunity scenarios 

The proposed framework for multi-stakeholder CBMI including 
specific phase templates was validated during a workshop with eight 
participants. The structure given to the framework was the most useful 
for designing a CBM because it helped participants be organized 
throughout the process, without losing an interactive thinking practice. 
The framework helps firms recognize the perspectives of other actors in 
the network. It appeared to be a suitable tool for identifying value co- 
creation in a network in the circular economy. In particular, the 
framework as a tool worked well to engage participants from each firm 
to generate ideas and prioritize areas for value co-creation because it 
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supports the need to involve and engage several partners early in the 
process. 

Two business scenarios emerged from the use of the framework for 
multi-stakeholder CBM innovation. In one scenario, second-life batteries 
were intended as energy storage. The idea is to use the second life of 
batteries in real estate for when peak loads in electricity consumption 
occur. The firm that owns the buses would sell the batteries to the 
recycling firm, which would then refurbish and prepare the batteries for 
their second life and rent them to the real estate firm. Finally, a system 
integrator would be in charge of installing the batteries when needed. 
Within this scenario, the real estate firm gets a “green brand image” by 
improving its sustainability efforts, thereby potentially attracting more 
environmentally friendly projects. The recycling firm gets a new busi-
ness by repurposing the batteries and preparing them for a second life. 
The system integrator also gets a new business opportunity by offering 
the “energy storage” as a service, taking care of all the maintenance and 
software needed for the batteries. The transport firm gets extra revenue 
by selling used batteries to the recycling firm. Finally, society and the 
environment benefit from such multi-stakeholder collaboration as the 
batteries are being used to their maximal capacities. Fig. 3 illustrates the 
identified and mapped scenario during the workshop. 

5. Discussion 

5.1. Theoretical implications 

The present study offers important implications for research and 

practice related to CBMs, second life business models for EV batteries, 
and value co-creation. 

First, this study offers new insights into the development of circular 
business opportunities by presenting a multi-stakeholder framework to 
create a win–win–win situation. The framework is developed by con-
ducting a detailed analysis of the literature on the existing methods, 
tools, and frameworks on CBMI and by examining an EV battery value 
chain’s second-life scenario with multi-stakeholders. The framework 
facilitates and brings together different stakeholders in the value chain 
in the early phases to work on a common goal, which is crucial for a 
complex transformation challenge such as CE and CBMI. The framework 
contributes to the still limited discussion of multi-stakeholder value 
creation in CBMI (Aminoff, Valkokari, & Kettunen, 2016; Velter et al., 
2021; Joyce & Paquin, 2016; Frishammar & Parida, 2021) and mapping 
and defining of circular business opportunity in the early phases (or 
fuzzy front end) of the innovation process. Although existing methods 
and tools, such as 4I (Frankenberger et al., 2013), value mapping 
(Bocken, Rana, & Short, 2015), and design thinking (Geissdoerfer, 
Bocken, & Hultink, 2016), provide detailed analytical perspectives in 
different means to enable CBM, they still lack the ability to address or 
create a common vision and value from multiple stakeholders from the 
beginning of the journey (e.g., Lozano, 2018). The proposed framework 
is thus an important step for an enhanced understanding of how to 
define and map an early-stage circular business opportunity involving 
multiple stakeholders. Hence, the findings extend previous research 
related to methods and tools concerning CBMI and win–win–win dis-
cussion (Bocken, Strupeit, Whalen, & Nußholz, 2019; Pieroni, 

Fig. 3. Mapped circular business opportunity on energy storage system during the validation of the proposed framework.  
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McAloone, & Pigosso, 2019). 
Second, the multi-stakeholder framework as a tool encourages the 

visual mapping of circular business opportunities and ideas from the 
beginning to end, enabling a good discussion among multiple stake-
holders as a “boundary object” (Spee & Jarzabkowski, 2009; Velter 
et al., 2021). The framework consists of four phases, and each phase 
consists of sub-activities and an overall outcome of the phase. Such a 
comprehensive method enables firms to cover a good overview of 
different challenges, counter-strategies, and mitigated actions in a sys-
tematic way. For example, in the implementation phase, multi- 
stakeholders can identify what changes they need to do to implement 
a business opportunity and plan for milestones and counter-strategies to 
overcome the existing challenges. In this way, the proposed framework 
facilitates creative or out-of-the box thinking in traditional firms that are 
dominated by linear businesses. The existing methods, tools, and 
frameworks (Geissdoerfer, Bocken, & Hultink, 2016; Joyce & Paquin, 
2016; Bocken, Boons, & Baldassarre, 2019) either focus on a specific 
stage in the innovation process, such as testing (Bocken, Schuit, & 
Kraaijenhagen, 2018), or specialize on some specific aspects, such as 
value mapping or business model canvas (Bocken, Rana, & Short, 2015; 
Joyce & Paquin, 2016). Moreover, there is a lack of methods, tools, and 
frameworks that promote experimentation and implementation of the 
business model concepts. As Bocken, Schuit, & Kraaijenhagen (2018) 
highlighted, it is important to emphasize the significance of testing and 
implementing phases for the design of business models. Not considering 
this matter will keep making it challenging to accurately understand the 
effectiveness and impact of business model innovation approaches. 

Third, the framework does not have a linear structure, unlike other 
existing available methods and frameworks, such as stage-gate type of 
design thinking models or business model canvas (Geissdoerfer, Bocken, 
& Hultink, 2016; Joyce & Paquin, 2016; Guldmann, Bocken, & Brezet, 
2019) encouraging the iterative nature of CBM mapping and imple-
mentation. It incorporates three iterative loops: between the initiation 
and ideation, between the ideation and testing, and between the testing 
and implementation phase. In this way, it promotes going back and forth 
as much as needed during the process. Researchers and practitioners can 
use this tool as a sprint or agile cycle, going through each phase and 
identifying different ideas and opportunities to collect an overview of 
the scenario for circular business opportunities. In addition, the pro-
posed framework promotes flexibility, and the study encourage re-
searchers to adjust and modify it according to their needs. For example, 
existing brainstorming methods and tools can be adopted and used 
within each phase. Hence, the proposed framework contributes to the 
design process of CBM and to the classic innovation and product 
development models. 

Finally, the study makes an important contribution from the 
perspective of EV batteries second life business model by proposing a 
hands-on framework and tool to guide firms to define and map the cir-
cular business opportunity in the early phase of the transition to CBMs. 
Although researchers and practitioners see a lot of potential with the 
second life of batteries, it is still a challenge for many actors in this value 
chain to make further steps toward circularity (Olsson et al., 2018; 
Bonsu, 2020; Jiao, 2019). For example, some of the energy suppliers are 
still exploring how to use first life batteries to develop energy grids and 
energy storage systems. Existing methods and tools lack the perspective 
of multi-stakeholders’ collaboration and the EV batteries context (e.g., 
Reinhardt et al., 2019; Velter et al., 2021). In this regard, this study 
proposes a hands-on framework based on a detailed analysis of the 
theory and empirical context of EV batteries from a multi-stakeholder 
perspective. 

5.2. Managerial implications 

Firms need to build new collaborative networks for value co-creation 
in CBMI. Thus, the identification of what kind of value will be created or 
destroyed for the different stakeholders in the network is fundamental to 

create win–win–win CBMs. Consequently, the proposed framework will 
be useful as a supportive process for firms for value co-creation to 
generate win–win–win CBMs. The framework proposes guiding ques-
tions and activities for CBMI. The framework expands the focal point 
from just the main firm to also including cross-organizational and value 
chain collaboration. With this wider focal point, society and the envi-
ronment are also taken into consideration. In addition, the generic 
design of the framework allows it to be suitable for any kind of industry 
or complex problem. 

The use of design thinking as an innovation management tool con-
tributes a way to guide the process of designing new CBMs. A one-day 
workshop is not long enough for the complex innovation task of 
creating new business models (Chesbrough, 2007), especially if such 
firms have never heard of or have limited knowledge of the concept. 
Furthermore, the results from the work done indicate that introducing 
design thinking is relevant, particularly for keeping the process iterative. 

The proposed framework contributes to an improved understanding 
of the circular economy and CBMI processes. The framework can sup-
port innovation managers and business developers to navigate this 
challenging type of innovation practice by offering an overview of the 
whole process and the associated challenges. The description of activ-
ities and expected outcomes at the end of each phase can serve practi-
tioners to facilitate innovation in different stages of the process. 
However, one suggestion for better utilization of the framework would 
be to include and describe a series of concrete tools (e.g., value mapping 
tool, journey mapping) that can be applied in each phase to enrich the 
innovation process. This research considers the numerous definitions 
and the broadness that is already part of the circular economy. There-
fore, one goal that the proposed framework aims to fulfill is to help firms 
digest the information available and fully understand what the circular 
economy is and how it can be done. A business developer from energy 
firm said, “I can use this knowledge in my daily discussions with customers to 
guide them into CE approach in their future business models.”. 

The framework worked especially well as an inspiration to start 
picturing the whole co-creation network when planning CBMs for the 
second life of EV batteries. The participants from the workshop agreed 
that complex problems are hard to visualize. Therefore, the work done 
by following the phases and sub-steps of the framework helped them 
truly understand the various perspectives and opportunities to generate 
value with multi-stakeholders. 

After mapping the circular business opportunity with the use of the 
framework, the next step is to implement it. Using the framework, 
stakeholders can still continue the discussions on the determined mile-
stones or specific concerns on a regularly basis. Ideally, it is expected 
that the framework is still used as a backbone throughout the process of 
implementing the CBMI. 

6. Concluding remarks 

Moving toward sustainability and developing circular business 
models require a multi-stakeholder perspective, including collaboration, 
cooperation, and communication, in which value can be created, 
delivered, and captured. The CBMI process is more than just generating 
a new idea. It involves integrating multiple parts into a logical whole, 
which requires a holistic view in which different perspectives on values, 
needs, and expectations are shared. Hence, this study focused on iden-
tifying, visualizing, and facilitating the realization of potential 
win–win–win scenarios through value creation. 

A practical framework is proposed that helps multi-stakeholders 
identify and map the circular business opportunities in the EV battery 
value chain to assist the creation of a win–win–win situation. In the first 
phase (i.e., initiation), multiple stakeholders with various roles in the 
value chain come together to start the process of identifying opportu-
nities. This phase allows multi-stakeholders to form a primary network 
to identify and map the circular business opportunities in their value 
chain from different angles. Such a varied perspective entails not only 
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the identification of opportunities, but also the creation of new oppor-
tunities in the EV battery value chain as many opportunities lie in joint 
ventures and collaborations. In the second phase (i.e., ideation), new 
possibilities for developing CBMs in the EV battery value chain are 
explored as stakeholders (e.g., EV battery policymakers, regulators, EV 
battery producers, OEMs) think about the possibilities from their side 
and beyond. All ideas are then merged and evaluated to create 
win–win–win scenarios. In the testing phase, stakeholders test the 
viability of the scenarios. To reduce uncertainty, pilot tests and field 
experiments are conducted. The records of the tests are kept, and mul-
tiple trials are done to ensure that the strategic vision and values are 
aligned with all partners. Finally, in the implementation phase, identi-
fied CBMs are executed in the EV battery value chain. Firms reflect on 
the necessary activities and the measurements for assessing the success 
of the CBMs. 

Based on the theoretical implications of the proposed framework, the 
study concludes that a fundamental point of departure for CBMI goes 
beyond a single firm. Moreover, a promising way for the development of 
circular networks is seen through the collaborative generation of shared 
values and visions. Including multiple stakeholders’ perspectives is a 
fundamental matter for creating a common ground to start designing 
CBMs. The framework for multi-stakeholder CBMI narrows the gap in 
communication between stakeholders by guiding them through activ-
ities that show how value can be co-created and turned into 
win–win–win business scenarios. 

6.1. Limitations and future research 

The study is limited to the involvement of three actors in the EV 
battery value chain, especially validated the proposed multi-stakeholder 
framework in electric bus batteries sector. Future studies could further 
validate the framework in a similar context of electric bus batteries, 
including more actors from the value chain (e.g., battery manufacturer, 
bus manufacturer, recycling and refurbishing firms). This could 
certainly make identifying and mapping a circular business opportunity 
more complex with different levels of business objectives, expectations, 
and interdependencies. Although the framework with four main phases 
and the subdivision into eight steps could cover and address the 
emerging complexity with the inclusion of more actors in the value 
chain, further improvement of the framework might be necessary by 
adding more questions, instructions, and guidelines for better facilita-
tion in the value chain. The framework could also be applicable in the 
context of different EV battery value chains with a different set of actors 
as the framework addresses the core process of multi-stakeholder value 
creation in four main phases, including the consideration of the firm, 
ecosystem, and society levels. For example, as a continuation of the 
current work, the proposed framework has been applied in a different 

EV battery value chain that includes both heavy-duty vehicle industry 
and the railway industry. Future research could further develop and 
validate the model in different industrial sectors to better understand the 
applicability and suitability of the framework by adopting different 
research approaches, such as case studies, focus groups, participatory 
action research, and ethnographic research. In addition, more research 
is needed to examine the correlations between multi-stakeholder (firm, 
ecosystem, society) settings and the applicability of the CBMI process 
within them. Future studies should consider how digitalization, digital 
capabilities, industry 4.0, and digital technologies could help in the 
identification and development of second life (or circular) business 
models in the EV battery value chain. Understanding how these tech-
nologies could support the formation and orchestration of ecosystems in 
the EV battery value chain is also necessary. This research could serve as 
a basis for future studies on multi-stakeholder perspectives and value 
creation in CBMI. Further work is needed to develop and enhance a 
complete toolset to assist in developing comprehensive solutions to 
transition toward the circular economy—more specifically, circular 
business models. 
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Appendix A. Analysis and identification of shared gaps among selected methods, tools, and frameworks.   

COMPARATIVE DIMENSIONS 

TOOLS & METHODS CE principles Multi-stakeholder 
perspective 

Collaboration Organizational barriers 

Mutual benefit 
(win–win) 

Value Co-creation Uncertainty Trust among 
partners 

STOF model No CE mentioned. Does not take a multi- 
stakeholder approach. 
Its view is centred on 
the focal firm. 

Every organization 
must benefit, either in 
tangible or in intangible 
terms. The goals and 
interests of the partners 
must be aligned. 

Does not emphasize 
value co-creation. 

Robustness check to 
asses viability and 
feasibility. 

Does not describe any 
form of activity to 
generate trust among 
partners. 

Guided choices 
towards a circular 
business model 

Promotes an 
understanding of 
the concept of CE 
as a starting point 

Does not take a multi- 
stakeholder approach. 
Its view is centred on 
the focal firm. 

Does not mention 
benefits for all partners. 

Does not emphasize 
value co-creation. 

Includes a test phase in 
where general guidance 
for failing cheap and 

Does not describe any 
form of activity to 
generate trust among 
partners. 

(continued on next page) 
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(continued )  

COMPARATIVE DIMENSIONS 

TOOLS & METHODS CE principles Multi-stakeholder 
perspective 

Collaboration Organizational barriers 

Mutual benefit 
(win–win) 

Value Co-creation Uncertainty Trust among 
partners 

for business model 
innovation. 

planning for the 
unexpected are given. 

The triple layered 
business model 
canvas (TLBMC): 

Emphasis on 
sustainability- 
oriented 
challenges. 

Economic, 
environmental and 
societal perspectives. 

Focus on 
environmental, societal 
and economical 
benefits. 

Does not emphasize 
value co-creation. 

Does not describe ways 
to reduce uncertainty 
during the process. 

Does not describe any 
form of activity to 
generate trust among 
partners. 

A value mapping for 
sustainable 
business thinking 

Focus on 
sustainable 
development and 
challenges for 
industrial 
sustainability. 

The tool is designed to 
be used among 
multiple stakeholders. 

The tool seeks to create 
value propositions that 
benefits various 
stakeholders. 

The tool is designed 
to  support an 
iterative process for 
analysing sustainable 
value creation 
opportunities. 

Does not describe ways 
to reduce uncertainty 
during the process. 

Does not describe any 
form of activity to 
generate trust among 
partners. However, it 
can be implied that 
due to the nature of 
the tool trust is 
enhanced. 

Circular economy 
business toolkit 

Describes briefly 
the concept of CE 
and the benefits of 
implement it on 
businesses. 

One of the three key 
areas that the toolkit 
covers is the 
importance of 
stakeholders 
engagement. However 
its view is centred on 
the focal firm. 

Mentions collaboration 
as part of the 
stakeholder engament 
but does not address 
mutual benefit. 

Does not emphasize 
value co-creation. 

Does not describe ways 
to reduce uncertainty 
during the process. 

Does not describe any 
form of activity to 
generate trust among 
partners. 

A roadmap model No CE mentioned. The first part of the 
roadmap model 
focuses on stakeholder 
engagement, and 
identifying challenges 
and opportunities 
from the inside and 
outside world. 

Value propositions that 
achieve advantageous 
cost and risk structures 
with benefit of financial 
and non-financial 
stakeholders, as well as 
the natural 
environment. 

Does not emphasize 
value co-creation. 

Includes a make phase in 
where it promotes 
prototyping. Focuses on 
ensure learning. 

Does not describe any 
form of activity to 
generate trust among 
partners. However, it 
could be implied that 
through the shared 
values, trust can be 
enhanced. 

The Ecology of 
Business Models 
Experimentation 
map (EBME) 

No CE mentioned. Its view is centred on 
the focal firm. Does 
take a multi- 
stakeholder approach 
at the latest stage. 

Promotes the use of the 
value mapping tool to 
spot different forms of 
value. Increase positive 
value and decrease 
negative value. 

Promotes co-creation 
session during the 
experimentation 
phase. 

Includes a prototype and 
test phase for assesing 
and evaluating ideas. 

Does not describe any 
form of activity to 
generate trust among 
partners. However, it 
could be seen that 
through the value 
mapping session, trust 
can be enhanced. 

A design thinking 
framework for 
circular busines 
model innovation 

Provides a clear 
background of the 
CE principles and 
concept. 

One of the guiding 
principles of this 
framework is to keep a 
systemic perspective. 

One of the guiding 
principles is to work in 
collaboration accros 
diferent actors outside 
and inside the 
organization. However, 
does not emphasizes 
benefits for all partners 

Promotes co-creation 
approaches throught 
all the process. 

Includes a prototype and 
test phase for assesing 
and evaluating ideas. 

Includes an aligment 
phase in where 
conversations among 
stakeholders is 
encouraged to 
communicate the 
current strategies. 

The Cambridge 
business model 
innovation 
process (CBMIP) 

No CE mentioned. Key stakeholders are 
defined in the early 
stage of the process. 
However it does not 
take a multi- 
stakeholder perspetive 
but a centric firm 
perspective. 

Does not mention 
benefits for all partners. 

Does not emphasize 
value co-creation. 

Includes a prototype and 
test phase for assesing 
and evaluating ideas. In 
addition it promotes the 
identification and 
documentation of failure 
models and lessons 
learned. 

Does not describe any 
form of activity to 
generate trust among 
partners. 

Flourishing 
business canvas 

No CE mentioned. Considers the 
environment, society 
and economy as 
stakeholders. 

Enables stakeholders to 
collaborate around 
shared goals. 

Promotes 
conversations on 
value co-creation. 

Does not describe ways 
to reduce uncertainty 
during the process. 

Blocks on 
relationships, 
partnerships and 
governance among 
stakeholders. 

A Framework for 
Sustainable 
Circular Business 
Model Innovation 

No CE mentioned. Economic, 
environmental and 
societal perspectives 
from the viewpoint of 
the focal company. 

Promotes the 
integration of 
ecosystem, value co- 
creation between actors 
and sustainability 
impacts. 

Promotes 
conversations on 
value co-creation and 
systemic innovation. 

Does not describe ways 
to reduce uncertainty 
during the process. 

Does not describe any 
form of activity to 
generate trust among 
partners. 

Circular economy 
business model 
innovation 
process 

Aims at creating an 
understanding on 
circular business 
model innovation 

Its view is in 
promoting and 
integrating multiple 
actors during the 
process 

Promotes the 
integration of 
ecosystem, value co- 
creation between actors 
and sustainability 
impacts. 

Promotes 
conversations on 
value co-creation. 

Includes an 
implementation step for 
assessing and evaluating 
ideas. 

Does not describe any 
form of activity to 
generate trust among 
partners. 
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(continued )  

COMPARATIVE DIMENSIONS 

TOOLS & METHODS CE principles Multi-stakeholder 
perspective 

Collaboration Organizational barriers 

Mutual benefit 
(win–win) 

Value Co-creation Uncertainty Trust among 
partners 

Circular business 
model mapping 
tool 

Integration of 
circular strategies 

Does not take a multi- 
stakeholder approach. 
Its view is centered on 
the focal firm. 

Areas to integrate 
different actors and 
value for them are 
retrieved during the 
lifecycle of the product. 
However, it does not 
emphasize mutual 
benefits. 

Does not emphasize 
value co-creation. 

Does not describe ways 
to reduce uncertainty 
during the process. 

Does not describe any 
form of activity to 
generate trust among 
partners.  
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