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To achieve long term vision of sustainable development of EVB industry, BMs notion offers holistic view 
that CE incorporate wider scope sustainability for sustainable development. Thus, CEBM implementation in 
this field is key to reach out EU CE action plans, tackle other suppressing issues e.g., natural resource deple-
tion and unsustainable supply chain while keep economy growing. To scale up the circular impact, SBM in-
novation offer a unique opportunity that BMI effectively and efficiently practice CE principles at system 
level. In this research, the BMs’ lens is instrumental to look at the CBMs ecosystem from Finland EVB sector 
to identify the success factors of how focal firms innovate in and overhaul their mechanism of aggregating 
value.  
 
To elevate the complexity, give clarity to the Ecosystem research, and better understand how to innovate 
an incumbent business model with CE principles adhered to, in this research, explorative case studies have 
been conducted from Finland institutions and big firms with semi-structured interviews from EVB sector. To 
enhance further understanding of how to innovate such a prospective sustainable and circular BM, experts’ 
views are considered, and BMI framework is developed to include SDGs, basing on current trends, gaps and 
for future assessment of CE performance for broader sustainability. This research dedicates in the emerging 
field of EVB sector sustainable development with CE perspective: ecosystem approach to innovation in the 
circular value chain; business models lens to look at the circular ecosystem toward circularity and gaining 
sustainability. 
 
For BMs can be framework and conceptualizing tool that SBM innovation could conceptualize and imple-
ment SBMs (CBMS)at organizational level: multi-stakeholder BMI with CE principles adhered to; CBM advo-
cate various loops to ‘slow, close, narrow, intensify, dematerialize ‘the resource loops, and eventually con-
tribute to system and environmental sustainability. By addressing the research gap from existing literature 
review, the ecosystem theory may help to explain business models change for the system level sustainabil-
ity; CE BM implementation enable more businesses B2B, B2C take up CE principles ‘sense, seize, and trans-
form' to CE paradigm. Dynamic capability of BMs changes creating new or innovative BM is essential, in this 
way that organization and firms renew their competitive edge, incorporate circularity elements, structures 
the usefulness to evaluate, align organization architecture, calibrate CE activities, and interact with the eco-
system players in the circular value chain development for CE model.                                                                       
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Circular economy, Sustainable development, Circular economy principles, EV battery, Reuse, Recycle, circu-
lar economy business models, Ecosystem, Business models innovation, Circular business models.                   
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1. Introduction 

Batteries/EV (EVB) sector Circular economy (CE) sustainable development is a modern complex 

phenomenon as climate change and limited resources are becoming pressing. CE is considered as 

sustainable solution for keeping economic growth while decoupling natural resource consumption, 

and renewable energy is increasingly used for sustainable development. The Business models 

(BMs) concept is proposed earlier for such sustainable innovation; however, in the past ten years 

this field development stagnated without an innovative BM. To advance the pace of this field, 

firms need to change their ways of doing business to circular; and business model innovation 

(BMI) at the organisational level. (Boon et al., 2013; Silva, 2020; Diepenmaat et al., 2020) 

Sustainable development requires both systemic and radical innovation. CEBM offer unique value 

propositions and solutions for system-level long-term sustainability which require firms to take up 

CEBM (CBMs) and BMI for CE/sustainability (Pieroni et al., 2019; Bocken, 2021). Especially for the 

EVB sector, EVB is a product and technology that are advancing; however, BMI yields more 

(Chesbrough, 2010). BMs ecosystem concept as such innovation provides a holistic framework for 

firms and researchers to study, envision, and implement at the system level. In addition, the BMs 

concept provides an analytical tool that shed light on the interplay between various parts that 

firms could combine to generate sustainable value; BMs link individual firm to larger production 

and consumption system where it operates (Boons, et al, 2013), consequentially BMI has founda-

tion for more businesses advocate CE principles for  system level change with circular ecosystems 

considered as helix (Carayannis et al., 2017) that is vital toward circularity gaining sustainability.  

Reflecting this potential, CE research has widely adopted BMs concept(Ferasso et al., 2020; Lü-

deke-Freund et al., 2019); and BMs underpin CE principle holds the potential to bring promising 

sustainable benefits,  and they are considered as key enablers to facilitating the transition from 

linear to a circular economy (Henry et al., 2020; Bocken et al., 2016; EC, 2019; Lewandowski, 2016; 

Ellen MacArthur Foundation, 2015). In this research the CEBM(CBMs) applications are investigated 

for circular value chain development from Finland EVB sector. The notion of CEBM offers a unique 

value proposition to promote sustainability toward circularity with BMs following up CE principles, 

and recapture the remained value of EVB when it reaches the End of life (EoL) while managing 

complex issues i.e., recycle or reuse of the EVB or materials, avoid the landfill, and maximize the 

value over time for EVB industry sustainable development (Wrålsen  et al., 2021). 

1.1 Motivation and Gaps 

https://www.sciencedirect.com/topics/earth-and-planetary-sciences/environmental-impact-assessment
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EV business booms so do the EV battery sector in the future, especially LIB based battery sector. 

EVB plays significant role in advancing E-mobility (Hill et al., 2019), achieving the UN SDGs, and 

transitioning to a carbon-neutral society of ‘2050 the Paris Climate Green Deal’. However, the EU 

EVB raw material sustainable supply is at a crossroads. EVB plays a key role in the transportation 

and renewable energy sector to electrification transition. The demands for EVB and materials have 

been increasingly driven by the EV market rocket rising as well, there is a huge demand for EVB 

raw materials. The retired EVB requires a more sustainable solution to recapture and maximize the 

remained value when they reach the EoL. Electronic Vehicle Batteries (EVB) can be reused as re-

newable energy storage after the first life when the battery cell capacity reached 70-80%, the re-

tired batteries is either recycled or reused depending on final responsible owners’ decisions on the 

specific battery (Saxena et al., 2015), and that could constitute Circular Economy. 

The EU commission recognize investment and innovation must be set up with the sterned policies 

stance to build an integrated sustainable competitive batteries value chain(The EU commission, 

2019), While the global battery/EV supply chain is still emerging,  the Finland EVB sector strives to 

promote all European EVB sector and secure a position to make Europe a global leader in sustaina-

ble EVB production base with CE approach (Battery supply chain-Alkio et al., 2019). For the CEBM 

implementation in this field, new jobs are created (European Commission, 2018). Finland's EVB 

business ecosystem adds the value that the BMs ecosystem approach to the circular value chain 

development safeguards the industry sustainability, observes human rights, guarantee the critical 

raw materials sustainable supply and a balanced and smooth renewable energy transition, and 

supports economic growth. Below presents a vision of the sustainable battery value chain. 

 

Figure 1. A vision of a sustainable battery value chain (World Economic Forum, Global Battery Alliance, 2019) 

According to the EU CE perspective on the management of batteries used in EV reports (Hill et al., 

2019), some stages are not directly addressed: the production side, raw and processed materials, 
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and the application side: vehicle use. While CE is considered as a viable solution in this field and 

achieve the UN sustainable goals (UN SDGs) (United Nations, 2015), the organisational level BMI is 

required for CE incorporate a wider scope of sustainability, to leverage modern technology gaining 

sustainability; with the resources optimized with system level sustainability. Accordingly, new and 

innovative business models are needed for this field sustainable development, and the circular 

view of EU batteries/EV value chain is presented below. 

 

Figure 2. The circular view of the EU EVB value chain (Hill et al., 2019) 

CE realizes through suitable BMs with a well-designed product, services, or process exercising CE 

principles (circular elements) in the circular value chain development. These principles are CBMs 

enablers to slow, close, narrow, intensify, and dematerialize the resources loops, which rely on CE 

strategies ’10 Rs’. Besides design sitting at the core of CE (Silva, 2020), CE is a contested concept 

(Korhonen, 2018). CE performance needs evaluation in a specific context e.g., the rebound effect 

of CE, and the attention to internal and external readiness assessments, and it is an iterative jour-

ney for sustainable development. Therefore, with CE perspective, as a particular type of SBM for 

the long-term sustainability, the CEBM issues transcend the value chain relationships and highlight 

ecosystem stakeholders BMI to align interests and incentives to facilitate the system-level change 

with CE principles adhered to (Parida et al., 2015; Guldmann, 2019; Diepenmann et al., 2020). As 

for long-term sustainability, BMI yields more than only product or technology innovation, and 

businesses need to trial multiple CBMs to remain competitive.  

In practice, the CEBM implementation for system level sustainability requires organisational level 

BMI with CE principles adhered to (Pieroni et al., 2019; Diepenmaat et al., 2020). CEBM research 
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were focused on the supply chain and at firm level how focal firms BMI follow the CE principles 

(Lüdeke et al.,2018; Geissdoerfer et al.,2018a) which are business fundamentals: value creation, 

and value capture, appear to be core elements in most of business model research, and that are 

commonly accepted among S(C)BM scholar research. With the modern technology detecting the 

demand side of supply, business models can be seen as dynamic capabilities (Juntunen, 2017; 

Teece, 2018). The researcher argues BM research should draw back to its original networked con-

cept, and BMs ecosystem addresses new market need further research, to drive toward circularity, 

and gaining sustainability (cf. Gomes, et al, 2018). As for individual businesses has difficulties to 

connect to system level change, BMI yields more than only product or technology innovation for 

EVB is evolving, and for long-term sustainability, businesses need to trial multiple BMs to remain 

competitive. To innovate such prospective BM on a system level for sustainability, an empirical 

study is beneficial and called for especially relating to novel business opportunities (Antikainen 

&Valkokairi, 2016) of the EVB sector. 

To deliver such prospective BM for the sustainable value generation, a holistic, dynamic view of 

CEBM and BMI for CE/sustainability (Pieroni et al., 2019; Centobelli et al., 2020) is needed for CE 

to incorporate wider scope of sustainability. As Bocken (2021) renounces BMI is a strategic task 

though this field of research came late, as usually BMI is perceived as uncertain and difficult, espe-

cially for established businesses. In addition, Firms normally focus on technology or product inno-

vation and have many processes, however, they lack a shared sense of how to innovate BMs; for 

system-level sustainability, the BMI process at an organizational level is necessary that is rarely re-

searched and especially for EVB sector it is not sufficiently researched.  

Sustainability has advanced CEBM application, however, without an innovative BM, CE contribute 

to sustainability is in question. For CE is considered as viable solution for EVB sector sustainable 

development (Silva, 2020), further research is necessary to bridge the knowledge gaps on BMs 

which can be innovation vehicle for the significant challenges of SDGs, ‘Ethical procurement’, and 

especially for CEBM implementation in this field to reduce GHG for ‘a greener industry’ that the 

innovative BMs are needed that BMI with CE principles to gain sustainability toward circularity (Lü-

deke-Freund &Dembek, 2017; Nußholz, 2017). Wrålsen, et al. (2021) argue CE is a viable solution 

to achieve the UN SDGs (United Nations, 2015), and CBM innovation usually includes several CE 

strategies, the experts identified that CBMs are the potential to bridge the gaps, further emphasiz-

ing the most prospecting sustainable CBM usually encompassing several CE principles (Wrålsen et 

al., 2021). For the CEBM research related to EVB filed, a holistic view that designs BMfS and CEBM 

https://www.sciencedirect.com/science/article/pii/S0921344920304729#bib0005
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implementation at the systems level is necessary for the systemic adoption of CE concept for EVB 

production side for long-term sustainability, and this concept poses a large business opportunity 

(Ranta et al., 2021). Most research are mainly on the application side from EV OEM (Albertsen 

2020; Albertsen et al., 2021), battery second life (Jiao, N., 2017; Olsson et al., 2018; Reinhardt et 

al., 2020), and decommission: reverse logistics (Prevolnik & Ziemba, 2019; Alamerew, 2020), reuse 

or recycling (Kotak, Y., et al., 2021; Hallingstad &GrØnningen AA, 2021). There is little research on 

the production side. 

 In addition, to implement the CEBM at a system level (Boons et al., 2013; Linder & Williander, 

2017) the existing BMs framework does not sufficiently provide a holistic view and there is lack of 

understanding of these concepts and the unified perspective of them that hinders the majority 

take up CE principle. There is extant literature on BMI for CE and sustainability: CBM and CBMI; 

SBM and SBM innovation; BMfs, CEBM, offer framework, and analytical tool which entails a holis-

tic view of implementation; most concepts are ‘siloed’ both in conventional positioning and to 

each other, and thus, are pursued in a ‘siloed’ way (Osterwalder &Pigneur, 2010) or barriers are 

considered from focal firm level(Guldmann et al, 2020), as a result, BMI for CE/sustainability 

mostly remain conceptual or lack of evidence. 

Historically, CBM draws attention to the lack of a common perspective that the diverse definitions 

of modes for a circular economy concept demonstrate wide description (Fontell & Heikkillä, 2017; 

Bocken et al., 2016; SITRA and Circle Economy, 2015; Accenture, 2014; Catherine Weetman, 

2017). As a result, CBMs are a nascent field, while the SBM view needs alignment, BMI at the sys-

tem level needs further study (Dienenmaat et al., 2020; Awan &Sroufe, 2022) That the demanding 

innovation process remains under-researched, consequentially it is challenging (Geissdoerfeer et 

al., 2020), and others describe the development of CEBM design process often entails significant 

uncertainties and complexities (Linder & Williander 2017; Guldmann & Huulgaard, 2020). 

Circularity concept was proposed with industrial ecosystem (Lüdeke et al., 2018) earlier, as well as 

the ecosystem view (Antikainen &Valkokari, 2016; Zucchella et al., 2018; Geissdoerfer, 2020), 

however, they are ‘static’; and Guldmann (2018) conducted research on CBMs innovation on firms 

level, there is a gap for holistic view of SBMs innovation at organisational level for circularity and 

gaining sustainability that CE construct wider space of sustainability with the ecological benefit 

considered and evaluated, which is reflected in SBM innovation academic discussions for so far 

(Pieroni et al., 2019; Diepenmaat et al., 2020) as shown in the overlapped area in fig.3. 
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Figure 3. The synergy of BMI for CE/Sustainability (Pironi et.al, 2019) 

For system level sustainability to reconsider CE strategy, dynamic view of BMI at an organizational 

level is required in this field of BMI for CE and Sustainability. The research on CE and sustainable 

development have been on the divergent way, the clarity is lacking on ecosystem concept of CEBM 

(Geissdoerfer et al., 2020), Only 40% research took dynamic view of CEBM (Pieroni et al., 2019), 

and the conceptual tool for practitioners and researchers to envision various BM elements of dis-

tinct interplay is missing.  

1.2 Research objective and Question 

To close the knowledge gap on BMI for CE/sustainability and better understand how business 

models can be instrumental as dynamic capability to generate sustainable value in the circular 

ecosystem development context: how business modes is used as lens to look at ecosystem that 

facilitate more businesses to resume CE principles; how a focal firm can innovate in with the ambi-

ent ecosystem, partner’s BMs considered to ‘slow, narrow, and close the loops’, and the research 

questions: 

RQ1: How to innovate a business model with CE principles for sustainable development?  

RQ2: What are the success factors to innovate such a prospective business model? 

This study explores Finland’s EVB Sector organizations and firms meaningfully pursue such a pro-

spective CEBM and gain insight into how the incumbent business models can be innovated with CE 

principles adhered to. In this research, the BMs lens is used to look at a circular ecosystem with a 

multistakeholder view of how the ecosystem approach to innovation in the circular value chain de-

velopment driving for circularity and specifically the multistakeholder within their business models 

change at the system level for sustainability, thereby enabling more business to take up CE princi-

ples for the sustainable development of EVB industry for a circular and climate neutral economy. 

1.3 Structure 



9 
 

 

There are 6 chapters in this thesis, starting from the introduction of the main theme of research 

context, motivation, purposes, and objective listed at the end of the chapter detailed listed the re-

lated concept and demonstrating the foundational theories of the area with the infusion of the ex-

isting literature and the empirical findings on CE research: Sustainable development, BM and BMI, 

accordingly, CBM and CBMI, and the theoretical driver for the synergy of CE/Sustainability BMI 

and current BM trends in Digitalisation, and a framework was created as result. The framework 

filled with the gap of current knowledge on the EVB sector Circular economy sustainable develop-

ment on business model innovation perspective. 

 Chapter 1 Research context, research motivation, and current knowledge gap to apply with rele-

vant theories, the research objectives, and structure. 

 Chapter 2 Theoretical perspective of the research of the knowledge gap about CE sustainable de-

velopment, EVB circular value chain development, business models for a circular economy, and 

their innovation to embrace a unified perspective for modern innovation and innovate a sustaina-

ble and circular business model with ambient ecosystem considered for sustainable development. 

 Chapter 3 Methodology presents the methodologies applied to conduct the research, a detailed 

method and provided including the sampling and data analytics and the validity reliability of the 

research. 

 Chapter 4 the research findings of the real-world EVB business trends and EU circular economy 

actions and regulations and challenges for sustainable value chain development under current cir-

cumstances. Empirical case findings from Literature and experts are illustrated with the project 

stakeholders, and the primary data is analysed in a structured manner with the framework with 

multiple case studies assisting, firstly an analysis of the case-by-case of the CBMI is then a cross-

case study of BMI with CE principles followed to find out the common pattern and strategic devel-

opment direction of the CBMI for sustainable development from Finland EVB sector. 

Chapter 5 presents discussions and conclusions author’s reflection on the new findings presented 

and the case study findings synthesized. Furthermore, implications for managerial practice are also 

addressed.  

Chapter 6 Future research recommendations and the limitation of the research and discussions on 

these topics are instantiated. 
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2.Literature Review 

2.1Circular Economy and Sustainability 

CE (Circular economy) and sustainable development are related concepts, CE replaces ‘take, make 

dispose of’ with ‘reduce, reuse, recycle’ which could be utilized by society for sustainable develop-

ment, especially for resources-consuming manufacturers. CE model focuses on the sustainable bal-

ance of production and consumption while inspiring renewable sources. As an industrial economic 

system, CE decouples economic growth from the resource’s decay, maximizes the usage of the ex-

isting resources, and reconfigures new ways of resources looping in the value chain with ‘circular-

ity’. For firms to become circular, they need to implement circular rationale, circular business 

model (CBM) in their business (Linder & Williander, 2015; Silva, 2020). Ellen MacArthur Founda-

tion (2013) defines CE that is restorative or regenerative by intention and design as the loops 

drawing inspiration from biological cycles and others for 'technical' materials, both cases aim to 

limit the leakage from the resources as much as possible. Figure 4 is the Well-known “butterfly 

model”, a compelling rationale that an organization aligns the structures to revolve the economic 

growth and resolve the finite resources consumption (Stahel ,2010). 

 

Figure 4: A circular economy characterization (Ellen MacArthur Foundation, 2015)  

With the modern technology advent, the notion of circularity with industrial Ecosystem regains 

the attention for both BMs for CE and Sustainability (Ludeke-Freund et al., 2018; Geissdoerfer et 

al., 2018a) that CEBM is increasingly acknowledged by firms, research institutions, environmental, 

and social concern organizations to achieve UN goals. Pavel (2018) highlight that CE is nothing but 
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circularity with CE principles implementation in the circular value chain to generate chances, over-

come obstacles, and practice CE activities in production and consumption which are benefited 

from economic value proposition benefits. Further, the research (Pavel, 2018) proposed the con-

cept of circularity, which is based on CE principles, especially with digital solutions which further 

strengthens the performance of the sustainability of CE.  

CE is based on a few simple principles: first, at its core, a circular economy aims to design out 

waste. Waste does not exist - products designed and optimized for a cycle of disassembly and re-

use (Silva, 2020). CE is defined by the cycles of these tight components and products, which differ-

entiate it from the disposal and even recycling which incurs a loss of the large amounts of energy 

and labor embedded in it. Then, the technical cycle is mainly constituted of the components that 

are consumable and durable in design which is introduced with circularity (Silva, 2020). The Biocy-

cle of CE is enormously constituted with biological components that are largely non-toxic with the 

advantage that they can safely resume in the biosphere, which is distinguished from the existent 

consumables, with either direct or a cascade of continued usages (Silva, 2020). Technical compo-

nents such as computers or engines, are durables that are usually made of metals and most plas-

tics, and they are unfit for the biosphere, which is subject to rapid technological change, they 

should be designed as upgradeable. Lastly, renewable energy should fuel this cycle with increasing 

systems resilience, again, should diminish resource dependence (Silva, 2020) 

While design dominates CE with principles to refuse, rethink, and reduce the waste, pollution, and 

GHG (greenhouse gas emissions) (Kirchherr, et al., 2017; Bocken et al., 2020 a) from the usage of 

finite resources, maximize the value of the used product, and recapture the value after the first 

life, and thereafter CE concept replaces the EoL(End of the life) concept by redesigning products or 

services, and/or processes(Bocken, et al., 2014),  so that waste is minimized through the products 

design phase to have the value over more than one round of life, with continuous improvement 

for disassembly and reuse to maximize the value of the entire cycle. Therefore, while the economy 

grows, resource consumption is minimized, and with the continuous innovation of CE, GHG emis-

sions, waste, and pollution are significantly reduced, and CE encourages using more renewable en-

ergies. Some research set specific goals and distinguish CE as a target to diminish waste with the 

optimum design from products, and business models, and some describe CE as the regenerative 

model that needs a system shift (Diepenmaat et al., 2020) just like the natural ecosystem does, 

and this can be obtained by design for the endurable, maintenance, repair, reuse, remanufactur-

ing, refurbishing, and recycling(Bocken et al., 2014; Mont et al., 2017). In the research on CE and 
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sustainability and CE for sustainable development, CE principles 10 ‘Rs’ adapt to circularity which 

relies on CBMs or CEBM implementation into a circular value chain to close, slow, narrow material 

and energy loops for the long-term sustainability (Geissdoerfer et al., 2017; (Pavel,2018; Geissdo-

erfer et al., 2018a)

 

Fig 5. CE ‘10 Rs’ Framework (Kitcher et al., 2017; Pavel, 2018) 

CE tackles resource scarcity and climate change however CE is an essentially contested concept 

(Kirchherr et al., 2018). In practice, CE success relies on the alignment of all players’ CE activity to 

create sustainable value, as even one unsustainable could downgrade the entire cycle (Ellen Mac-

Arthur Foundation, 2015). Typically, CE transformation occurs in the stages: circular company, cir-

cular business, and circular ecosystem (Accenture, 2020), two approaches to implement: top-

down through policies and legislation or bottom-up through firm competitiveness and profitability 

(Lieder &Rashid, 2016). To promote sustainable development, firms are compelled to incorporate 

CE principles and sustainability in a systemic approach and leverage modern technologies with a 

sustainable business model that creates a competitive edge and sustainable value for stakehold-

ers. Further circular value chain development is different from the linear one, except for the sup-

porting activities among which need practicing circularity. BMs provide a framework and analytical 

tool for system-level change and sustainability and offer conceptual linkage with various CE activi-

ties: design, production, supply chain partnerships, and channel distribution wherefore innovative 

BM is called for (Silva, 2020) to facilitate more businesses to resume CE principles to BMI, espe-

cially for the EVB sector sustainable development with CE perspective.  
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2.2 EVB  Circular Economy Development 

EVB business is booming driven by the Electric vehicle booms, especially LIB-based battery sector 

development is unprecedently accelerating. While the amount of EVB produced is increasing, it 

turned out to be critical to recapturing the substantial economic value as the used EVB accumu-

lated and poised potential environmental harm with landfill, instead they can be recycled, and ma-

terials can be recovered. To address these sustainable matters ‘social, economic, and environmen-

tal’ EU targets to build its own EV batteries and materials value chain that makes all batteries 

placed on the EU market more sustainable, circular, and safe (EU commission, 2022), accordingly 

the entire lifecycle management of EVB (Wrålsen et al., 2021) is compelling for the sustainable de-

velopment of this field. Below is the figure. 6 presents the EVB sector in a CE process with an en-

tire lifecycle. 

. 

Figure 6. Battery life in a circular economy perspective (Kotak, et al., 2021) 

According to recent research (Silva,2020) on EVB sector development with a CE perspective, while 

the E-mobility sector is still at its application stage, there is a significant chance to architecture EVB 

sector for the EOL alternatives depending on SoH (state of health) and SoC (state of charge) ac-

cording to Wang, et al. (2020) states, when the cell capacity is between 60%-80%, EVB could be 

repurposed or recycled that envisions the remaining energy and residual valuable components 

materials in the retired EVB can be regained with the remained capacity after its first use (Olsson 

et al., 2018). To maximumly use the remained value of EVB of its component and materials before 
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landfill that the useful materials are recovered from recycling of the retired EVBs that constitute a 

circular economy. 

In the research (Silva, 2020), transportation electrification tends to decrease GHG emissions. With 

EV's dominant role in the car fleet eventually, the LIB demand is increasing, and the market is 

growing exponentially as the costs are dropping substantially. Due to the expected growth in the 

coming decade, the annual production of LIB (traction) batteries will increase significantly, with 

the volume sold by five-fold before 2025 to nearly 5 million tons. This accelerating market would 

multiply the annual battery key raw material demand, i.e., cobalt, Lithium, and Nickel, and it is 

necessary to make it socially and environmentally acceptable, for product complexity and lengthy 

supply chain made the exponential challenges to close the materials loops and regenerate natural 

asset. By 2030, it is forecasted over 11 million tons of spent EV LIB to be disposed of, which poise 

challenges but considerable opportunities for the drastic increasing demand for raw materials 

such as 11 times the rise in Cobalt and lithium. It will be critical for recycling to collect the in-

creased batteries after refurbishing and repurposing which are imperative when a battery reached 

the fi life of automotive, as with all components, and devices in electronics before recycling, it is 

important to ensure the key raw materials are recovered by the top-notch recycler and discarded 

properly. By maximizing the value in use and harvesting the remained value from batteries at the 

end of life, the batteries’ footprint improved from both economic and environmental aspects by 

transforming from a linear to a circular value chain. (Silva, 2020) 

·      Resilience in over 60% source 90% produced from massive scale and mechanized mine opera-

tions, 10% assessed from small scale mining, which is frequently involved with an unsafe working 

environment.  

·      Waste management matters, which only escalate with the increasing demand for commodities 

like rare earth, and it turned out to be gradually obvious that existing approaches to collect and 

store the waste from mines, and there are negative effects involved with the waste from mines 

and the tailing dams which are unsuitable for the long-term sustainability, instead, they are possi-

bly at any time disruptive to economy and environment.   

·        The resource scarcity, that most industries found is another depressing issue. The source 

used to be easy to get from the primary resources and it was cheap to discard at their end of first 

life and reuse the materials not favoured 1850-2000. However, commodity prices rise over the last 
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two decades as the price volatility levels for metals. Further, current recycling levels are pressured 

by finite resources. (Silva, 2020) 

·      The considerable amount of energy consumed during the recycling process, collection, and 

transport, which may also produce toxic emissions, pollute the water, and other undesired results, 

thus have a significant environmental impact, and the principles should not be greater than that of 

the mining, refining, and material transport. 

·      The market changes: Nickel and Cobalt make sense of recycling, but in the future, the market 

might change.  

Accenture (2021) also proposed ‘circularity’ are essential for achieving a sustainable EVB circular 

value chain, and pathways mapped out as well as a series of strategies for achieving circular-

ity, which advocate organization focus on them including Lifecycle Sustainability Assessment. In ad-

dition, they address that to realize the circularity, this round of sustainable development must be 

powered by renewable energy i.e., phases of both production and consumption and implementa-

tion of these strategies requires alignment throughout the whole value chain (Accenture, 2021). The 

potential transformation consists of multiple intertwined circular business model change with CE 

principles, which is not worthwhile to embrace individual business solutions or models. A holistic 

view of CE with a set of business solutions and models paves the way to sustain the competitive 

advantage. The orchestrators can be critical stakeholders interested in making a ‘fully’ circular econ-

omy value chain. 

Later research (Silva, 2020) highlights Design sits at the CE center and in the EVB value chain, and 

product design is important in developing systems convenient to repurpose and recycle as part of it 

to minimize landfill. Recovering the material is an essential link and enhances CE exercises transfer-

ring the value chain from linear to circular (Frankenberger et al., 2021). As there is more need for 

producing lithium batteries in a more sustainable way, i.e., renewable electricity, which is more 

pressing the demand for recycled content illustrated by this response, which is in line with ecological 

benefit and climate environmental benefits to implement closed-loop recycling and that is favored 

for technology development. Though various designs and material compositions are decided for EV 

models or ESS (Energy storage system). The design become necessary and eventually could turn out 

to be an advantage. 
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Design for reuse: as it intends to repurpose as a second-life battery as EV and Battery technologies 

are still evolving, the repurposed battery will have to compete with the new batteries of improved 

technologies and cost factors. There are risks of uses cases for potential second life batteries. 

Design for maintenance: The concept of a consumer or user largely is replaced with that of an end 

user in the circular economy and this calls for a new relationship based on product performance 

between the customers and the business. Products are rather leasing, renting, or sharing wher-

ever possible than linear ways of buying and consuming in today’s economy, for example, car-

sharing, and fleet management of vehicles. Doing so could have a positive impact on both life cycle 

design and vehicle design and in turn, this could help incentivize, repurpose, and disassemble. 

Design for refurbishment/design for remanufacturing: Life extension of battery in use. Reduction 

of the usage and demand for new capability and improve the cost factor over a lifetime by leverag-

ing the end-of life-batteries as for all circular economy levers. EVB design for disassembly and life-

time extension is a high priority for the industry, supporting repair and refurbishment. 

Design for recycling: Due to the EV battery of the hazard and toxic properties of materials regards 

of transportation and landfill, there is a need for high safety precautions for handling the recollec-

tion and logistics, and the recycling processes are currently expensive. Limit access to the feed-

stock of the End-of-life battery and the recovery rate is limited in most current processes, other 

than the most valuable ones like cobalt, copper, or nickel this has hindered economic recycling 

practices, and the improved recycling technologies would be key to recover more materials at a 

higher quality. (Silva, 2020) 

Systems thinking is one design approach which CE thinking draws from. Unlike the two-sided plat-

form Uber and Air BNB alone, CE Design starts with the issue instead of starting from a specific 

user’s needs; CE design systematically analyses the root cause, decomposes, and patterns 

changes, components, and dependencies and after all creates a new system with the advanced 

technologies, regulation, standardization, disassembly, remanufacturing advancement (Carraresi 

& Bröring, 2021).  New business models are needed for the sustainable development of the EVB 

sector, BMI is crucial for main streaming business for more and more businesses B2B and B2C to 

take up the CE principles, access to products and components and materials during and within the 

post-usage loops, and configure who are available in the system, and which can support the solu-

tions that are feasible in the near, intermediate, and long term, in terms of the solutions are not 

possible at the current moment.  (Silva, 2020) 
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2.3  Business Models concept for CE and Sustainabilty  

BMs (Business models) concept increasingly catch attention for its innovative revenue mechanism, 

since 1990’s dot.com boom. BM defines the logic of doing business to create, capture economic 

value, and grow illustrated conglomerates with returns from technology decreased. To bring the 

sustainable innovation to the market, a BM perspective has advanced research that firms adopt 

and organize preliminary ‘boundary conditions’ for SBM, which has been proposed to create the 

shared value that support the sustainable innovation (Boons & Ludeke-Freund, 2013; Bocken et 

al., 2015). For system level sustainability both radical and systematic innovation are needed that 

BMs are central to system level innovation for sustainability, which offers a framework to envision 

and implement the sustainable innovations, provides analytical tools, and offers conceptual link-

age to various activities: design, production, supply chains, partnerships, and distribution channels 

(Boons et al., 2013; Bocken et al., 2015). With the advent of modern digital technology, the SBM 

capability is swiftly transferred to introducing innovative BMs due to their nature of ‘boundary 

spanning’ that BMs ecosystem are increasingly seen as the unit of analysis of organisational 

change, especially for system-level sustainability, the networked BMs aggregate the services from 

different parts of ecosystem to address new markets (Gomes et al., 2018, Geissdoerfer et al., 

2020; Diepenmaat et al., 2020). Geissdoerfer, et al., (2018b) implied BMs for CE and Sustainability 

is BMs that sustainable business practices SBMs operations, accordingly CEBM a.k.a., CBMs are 

BMs for sustainability (BMfS), and they are SBM, further BMs could be seen as the framework for 

sustainable business, as below figure 7 presents the linkage between BMs, SBM, and CBM. 

 

Figure 7. Comparison of traditional, sustainable, and circular business models (Geissdoerfer et al., 

2018) 
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In the literature on SBM, value capture is expanded to accommodate the benefits of social and en-

vironmental besides economic value. CBMs are the subcategory of SBM that mostly relies on firms 

to reengineer, innovate to adapt, connect to the system level, and involve concerns with several 

stakeholders (Bocken et al., 2015). Accordingly, SBM is an essential component to transferring or-

ganization to circular, and they need to re-engineer or readapt their CBMs, CBMs are a networked 

concept individual firms cannot close the loop, but the system does, they would rather with other 

BMs together to close a loop, so to be so-called circular (Mont et al., 2017). The success factors of 

sustainable business are related to value creation and capture which depend on designing such a 

prospective SBM that bring the sustainable value of ‘economic, environmental, and social 

(Schaltegger et al., 2012; Bocken et al., 2014) 

CBM Definitions are based on the conventional BM definition which originates from EMF (2013) 

and its focus is on closing the materials loops, but it does not fundamentally aim for sustainabil-

ity (Mentink, 2014).There are various CBM definitions, most focusing on value creation that can be 

traced to two definitions, roughly they follow either the value logic framework(Richardson, 2008) 

that depicts BM as a value proposition, value creation and delivery, and value capture (e.g. 

Linder& Williander 2015; Nußholz 2017); or CBM base on the logic (Osterwalder & Pigneur, 2010) 

that defines how an organization creates, delivers, and capture value. The Most popular one is 

CBM defined by Mentink (2014) as BMs that serve the function of closing the material loops with 

CE principles adhered to and from an industrial ecology perspective. Nußholz (2017) propose the 

notion of CBM for sustainability that CBMs create production systems and aim to keep the re-

sources at the maximum utility for as long as possible, while material loops at the end-of-life are 

closed and thus to be considered as BMfS or SBM.  

Geissdoerfer, et al. (2018) discuss CBMs about the long-term sustainability with multistakeholder 

dedicated to a viable economy, beneficial to the environment, and preparing for challenges to be 

addressed by forming a value network. Finally, CBM and the related system need to value capture 

both the short and long-term economy to be SBM, preserve natural resources, and for society's 

benefit. Later, an ecosystem view of CBMs is proposed and shown that how each element affects 

the value proposition, creation and delivery system, and value capture (Geissdoerfer et al., 2020). 

For value proposition, the offerings (products and services) need to be reflected and covered by 

the revenue, and design, and they suggest CBMs tend to diminish the resource investment, waste, 

and emission leakage from an organizational system view through BMs ‘cycling, extend, intensify, 

and/or dematerialize’ the material and energy loops, including cycling, measures of recycling; 



19 
 

 

extending, the extension of use phase; intensifying, a more intensive use phase; dematerializing, 

service, and software as solutions to substitute products, while narrowing the resource loops. 

CEBM are CBMs, known as BMs for circularity. CEBM is based on the BM definition which is the 

rationale of value creation, delivery, and the mechanisms used to capture that share of value from 

customers, aims to create, deliver, and capture value. CEBM advocates different loops to close, 

slow, intensify, narrow, and dematerialize for system-level sustainability including sustainability 

metrics, and such a prospective BM that creates value from waste is recognized as an SBM arche-

type that internalizes concerns of sustainability aspects (Bocken et al., 2016; Geissdoerfer et al., 

2017). While many sustainability researchers and practitioners have reached a consensus that sus-

tainable development at the societal level requires an organization-system-level sustainability, and 

BM is a key initiative component of corporate sustainability, however, with its evolution has 

moved to sustainability management research, and innovative BMs are needed that either radical 

or incremental change are needed to help develop sustainable solutions (Schaltergger et al., 

2016a, Diepenmaat, et al., 2020). Schaltegger (2016) further states the usual approaches are not 

sufficient to create a radical transformation for sustainable development, i.e., philanthropy corpo-

rate social responsibility, technological process, and product innovation. Bocken. (2021) redefined 

the concept of BMs for sustainability (BMfs) or SBMs e.g., Product service systems (PSS); Green 

business models; Social business models; Circular business models; Sharing business models.  

In this research, BMfs is the notion that BMs incorporate sustainability principles e.g., CE principles 

into the core logic of business with pro-active management and create sustainable value for a 

wider scope of stakeholders, and they are required to rethink mechanisms of BMI for maximizing 

the sustainable value with a long-term perspective (Bocken, et al., 2015; Geissdoerfer et al, 2018). 

In searching such innovative ways, BMs can be viewed as a vehicle for innovation, bringing the 

market outcomes of different types of innovation in products and services, processes, and/or in 

different organizational settings (Zott and Amit 2008, Teece 2010); innovation source in them-

selves, bring the market existing products and services in novel ways (Chesbrough 2010; Afuah 

2014; Massa &Tucci 2013). Originally, the BM concept is to nest between a network that ap-

proaches distinguished them from the conventional view from the disseminated BM Canvas, and 

they describe a firm’s position classified on their core value creation activities within its value net-

work, and this is no different than a multistakeholder view (Hedman &Kalling, 2003; Geissdoerfer 

et al., 2020).  
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2.4  Sustainable and Circular Busienss model innovation Approaches 

For transforming to CE/Sustainability, BMI is an essential tool and component of societal transi-

tions to structure, plan, communicate the increasing complexity of an organization, configure ac-

tivities, and integrate these changes into organizations for sustainability (Schaltegger et al., 2016a; 

Doleski, 2015; Pieronie et al, 2019). Earlier, Bocken et al, (2014) described the concept of SBM in-

novation as a subset of sustainable business thinking that creates profit while taking society and 

the environment as important stakeholders. This SBM innovation is based on Boons and Lüdeke-

Freund (2013) described innovation approaches for a competitive edge through generating supe-

rior customer value, and contributing positively to the company, society, and environment while 

minimizing harm. To clarify BMs as the framework for SBM innovation and take society and envi-

ronment as stakeholders in this BMI process, which is expected to be beneficial to both SBM inno-

vation and CE to construct wider scope of sustainability (Bocken, et al., 2014).  

In this research SBM innovation or BMI for sustainability tend to conceptualize and operationalize 

SBMs as a dynamic capability (Juntunen, 2017; Teece, 2018; Daou et al., 2020). As CBM is a subcat-

egory of SBM, CBM innovation for sustainability is the same way as SBM innovation for sustainable 

business innovation, and in an analogous way, as to integrate sustainability into CBM, or CBMs for 

CE or sustainability (Geissdoerfer et al., 2020). To integrate sustainability into CBM, BMI drives in-

novative, commercial, and various performances which assist firms in seizing new business oppor-

tunities. In addition, SBM innovation involves more stakeholders, BMI, and BMs during the course, 

the focus needs to shift away from traditional linear counterparts (Roome and Louche, 2015) to a 

multistakeholder view of CBM innovation for sustainability. 

• more heterogeneous and relying on multiple theories. 

•  The cooperation of BMI in long-term needs for sustainability and CE principles, in-

vestigate, and succeed.  

•  Leadership needs to bridge the gap and implement the design on stages of BMI.  

To facilitate these consistent agreements and confidence, Kok, et al. (2013) suggest CBM can inte-

grate service elements into three main interlinked dimensions of sustainability ‘economic, social, 

and environmental’ and with supplier, partners, and consumer, with close cooperation with sup-

plier, partners, and consumer, and ultimately, then the BM will be different (Linder & Williander, 

2015). Antikainen& Valkokari (2016) proposed a framework of a sustainable and circular BMI with 

the ecosystem considered; understanding partners and stakeholders; evaluating sustainability and 
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circularity. They suggest the role of systemic innovation of BMs is emerging for a sustainable and 

circular BM that originates the idea from examples like Airbnb and Uber, and disruptive business 

models from newcomers and redesign the value chains beyond existing business ecosystem and 

model are suggested, however, CBMI is challenging for established companies, and imply BMI for 

CE/sustainability is a continuous process for the resource to be optimized, and a multidisciplinary 

perspective as a central. (Antikainen &Valkokari, 2016). 

Bocken et al, (2016) suggest such practices might revolve around various CE perspectives: slow the 

resource loops, design durable products to extend the lifecycle, narrow the loops, and recycle to 

close the loop. They view the ideal business models for CE are ways that circulate the continuous 

loops of the materials and resource, which archetypes are based on product design with rental or 

sharing model to slow the loop with models of access and performance, extending product value, 

classic long life, sufficiency incentives, extending resource value, industrial symbiosis, and they re-

volve around the topics regarding consumption of how customer use products or services, to ex-

ploit the residual value of the products, return it to the manufacture with a life long durable de-

sign of high quality, reduce consumption by the incentives offers for sufficiency, generate value 

from waste with recycling to recapture the residual value from the resources. Feed residual output 

from one to another process. Furthermore, they state, CBMs incorporate the environment and so-

ciety as stakeholders with an equal interest of others. The design offer to change the cost struc-

ture, for example, the cost could deduce if the residual value can resume as a source of reuse. In 

turn, the cost decreased because of fewer materials/components consumed, and these require 

redesign for the capability of repair, endure, and upgrade, however, might increase the initial cost 

of the product/service.  

To optimize, in practice CBMs include various CE strategies which relations can approach from 

close, slow, and narrow loops of resources and energies. Design either of the loops with strategies 

and BMs approach which depends on the firms: BMs to slow the loops, centered on long-life prod-

uct approach by resource repurposing or reuse; Close the loop, recycling to generate value from 

the waste and by-products with the business model as usual; narrow the loop, aim to reduce re-

sources use while minimizing waste produced as a result of products and services created (Bocken 

et al., 2016). The figure8. below further state, CBMs incorporate the environment and society as 

stakeholders with the equal interest of others., and these three approaches illustrated help iden-

tify the different BM strategies into single categories later. 
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Figure 8. Circular economy product and business model strategy framework from Bocken et al., (2016) 

In research (Ludeke et al., 2018; Geissdoerfer et al., 2018a) CEBM dedicate to the circularity, and 

sustainability of the BMI with CE principles adhered to for operationalizing recycling, diverse reuse 

potentials, and increasingly highlighted sustainable CBM maximizing the value by considering all 

elements. However, both focus on typology or ‘supply chain aspect of CBMs’ and they implied 

firms usually adopt CE principles to seek to enhance economic, environmental, and social perfor-

mance, they further introduce dematerializing and intensifying resource loops: the dematerializing 

breaks, the ownership dilemma by renting as opposed to owning capital assets. Similarly, intensi-

fying resource loops evaluates the idea of sharing user phases. The overlapping area illustrates the 

circumstances of sustainability met with CBMs based on closing, slowing, narrowing, intensifying, 

and/or dematerializing (Geissdoerfer et al., 2018a).  

 

  Figure 9. CBM’s conditions for the sustainable circular economy (Geissdoerfer et al., 2018a) 
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To establish an internal case for sustainability, the innovation paths for CBMs have been instantiated 

through various typologies. Geissdoerfer et al. (2020a) proposed the CBMs transformation scheme 

which points out the CBMs portfolios while stakeholders and ecosystem concepts are highlighted in 

one sketch and illustrate the relationships of these elements with a given clear picture when enter-

prises considering ‘innovate a CBM’ and how an ecosystem constituted with CBMs with a multi-

stakeholder view. Meanwhile, they point to four types of CBM innovation strategies: 1) start-up, 2) 

diversification, 3) transformation 4) acquisition, and this contributes to the conceptual clarity of 

CBM&CBMI overview, and synthesis of 1) history, 2) Definition and 3) conceptual framework, CE BM 

are important to leverage to implement CE on the organizational level, while ecosystem partner-

ships play a significant role such as the (business models) portfolio element, though are interesting, 

but not yet discussed in most of the reviewed literature which turned to be interesting research 

phenomenon to observe in the research. 

• The portfolio (business models)  

• Ecosystem views  

• Ecosystem analysis can also expand to entire organizations (i.e., a multi-stakeholder view) 
not only to several business units. 

All contribute to CE from an organizational level, and ecosystem level, and such BM that creates 

value from waste, is identified as an SBM archetype (Geissdoerfer et al., 2020a; Bocken & 

Konietzko et al., 2020b), which distinct from a firm-centric motive and purely profit-oriented busi-

ness models, albeit SBM must be economically sustainable preliminarily (Bocken et al., 2013; 

Boons & Lüdeke-Freund, 2013). Sustainable BMI impact could be a much larger scope, thus, sub-

stantially include all SDGs; Furthermore, Sustainable CBM innovation concentrates on configuring 

solutions that allow firms to capture sustainable value (Bocken, 2021) as Figure 10a, and transform 

to circularity at three stages (Accenture, 2020) 10b shown. 

  

Figure 10(a, b) BM within sustainable innovation spectrum (Bocken,2021) and three stages transform to circularity 

(Accenture, 2020) 
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According to Juntunen (2017), BMs change can be seen as a dynamic capability to ‘sense, seize, 

transform’ to environmental change to realize the sustainable value with distribution and com-

mercialization via a BM: the intensity of BM change affects its sustainability potential; any change 

in the BM is a form of BMI that involves a process of BM change (to create, diversify, acquire, or 

transform) corresponding to internal and external incentives (Pieroni, et al., 2019). In return, BMI 

can be either a subject of innovation or as a vehicle for innovation (Sarasini &Linder, 2018; 

Diepenmaat et al., 2020). As a result, this type of BMI yields higher than only innovation on prod-

uct or process and turns out to be a substantial ‘renewable’ competitive edge for firms and organi-

zations (Carayannis et al., 2015; Geissdoerfer et al., 2020). Pieroni et al., (2019) suggest a more dy-

namic view of BMI is required for the simultaneity of the sustainability and CE principles; a design 

implementation to consider more stages of BMI and human behavior aspects. They point out, gov-

ernments, industry, and academia pay greater attention to CE, and sustainability, and it turned out 

to be fundamental to sustaining companies' competitive advantage over BMI for circularity and/or 

sustainability. They initially compare the value generation of BMI for CE/Sustainability on their 

scope or drivers and to advance these fields, the gaps and future research agenda were pro-

posed simultaneously: 

 (1) to lay the consensual foundation and utilize the synergies, 

 (2) emphasize BMI for CE and or Sustainability is an iterative and unified process  

 (3) to adjust current methods/tools or figure out fresh ones to bridge the gaps, 

(4) to implement various research methods. 

Pieroni, Geissdoerfer, and others dedicated to novel notions of CBM and CBMI present the clarity 

of the conceptualization and theoretical field of BMI for sustainability or circularity, and they are 

credible scholars on this field and the findings mainly laid the foundation and clarifies key concepts 

about sustainable and circular BMI, on the exact definition of CBMs and SBM and clarification of 

underlined, in academia, there are many different ways to describe and classify different business 

models about their approach towards circularity (Bocken, Weissbrod, &Antikainen, 2020a)  CBMs 

definitions, the relationship between CE contribute to sustainability are also in questions in most 

academic work, and in the research of Pieroni, et al., (2019) and Geissdoerfer et al., (2019), the 

gaps and synergies on current research of CBM and SBM and the BMI which are main concepts 

about are aggregated. According to Geissdoerfer, et al. (2020), CBMs are systemic, and co-devel-

opment needs to identify key findings and outlined the trends of approaches to CBMs. They 
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further discuss the ecosystem perspective of BMI at the organizational level, incorporate a multi-

stakeholder view of BMI with a long-term view, and how they affect each element of BMI for tak-

ing up CE. They suggest, essentially, a multistakeholder view dedicates to viable economic solu-

tions for long-term goals and addressing the challenges by forming a value network. Accordingly, 

the CBM and the related system need to capture value for both short and long-term sustainability. 

 

Figure 11. BMI unit analysis shift. (Geissdoerfer et al., 2020) 

 It is worth noticing that business competition on the CE BMI has shifted to ecosystem level from 

the business unit (Geissdoerfer et al., 2020), which provides an entirely new space of research on 

CBM, SBM, and the empirical case should be investigated. Working towards a BM’s consideration 

and BMI view organization level of the sustainable development setting is recommended.  
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2.5 Business Models Ecosystem Approach to Innovation 

Moor (1993) defined a business ecosystem as an interdependent economic community supported 

by a foundation of interacting organizations and individuals including industrial players, govern-

ments, universities, a collection of companies that work cooperatively and competitively to satisfy 

customer needs, and other relevant stakeholders, who co-evolve with each other to create and 

deliver value- that is, the organisms of the business world. To sustain the competitive advantage, 

and other factors, for example, current globalization already propel business competition at the 

ecosystem level, and the ecosystem is highly uncertain for individual enterprise, and to configure 

new business models regarding how to better collaborate with complementary players inside and 

beyond the ecosystem(s), and company needs to know how many ecosystems they have to man-

age with whom they collaborate, experiment, and coordinate with product/service is important to 

achieve their goal(s)(Kapoor, 2018). Figure 11 below presented the evolutionary path of business 

competition.  

 

Figure 12. The evolutionary path of business competition (Rong, et al., 2018) 

The concept of ecosystem is different from traditional ‘supply chain’ or ‘industry’ ‘cluster’ or ‘value 

network’, rather the ecosystem address new market to comprehensively represent the demand 

side of the supply chain, present the current cross-sector collaboration business (Downes & 

Nunes, 2014, p. 11) emphasize intense interaction and exerted competitive discipline, and an abil-

ity to quickly form new ventures as technologies evolve, with new markets Companies co-com-

pete, co-evolve to collectively satisfy just like a natural ecosystem (Moore, 1993). To create and 

deliver sustainable solutions, a business ecosystem contributes various roles with an aggregate re-

sult, that is similarly described as the bundled, or hybrid business models that constitute a busi-

ness ecosystem where ecosystem members aim to jointly bring value to customers together 
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(Rinkkala et al., 2019) and companies seek to (Iivari et al., 2016; Bocken et al., 2020) Value co-crea-

tion, proposition, and competitive advantage. 

 

Figure 13. Jointly value creation for customers by ecosystem members (Rinkkala et al.,2019)  

In eco-systemic contexts these activities could include, for example, connectivity offering to eco-

system players, providing services i.e., content creation, service-related context generation, and 

commercializing activities with various forms of context. Therefore, an Eco-systemic business 

model based on open innovation with the lens of BMs as a dynamic capability, and conceptualized 

as an innovation vehicle to explore, and exploit business opportunities, competitive advantage, 

create value, and business models of business ecosystem view connect to three strategic 

choices of their related key activities of firms within ecosystems:   

1) opportunities to explore/exploit,   

2) value to create/capture, and   

3) advantages to explore and exploit (Zott, Amit &Massa 2011; Yrjölä, 2020) 

 Adner (2016a) defined an ecosystem as a multilateral set of partners that need to interact for a 

focal value proposition to materialize into an alignment structure. In line with this, a circular eco-

system can be defined as a system that coordinates itself across the different complementary 

business models to create sustainable value propositions with closed resource loops based on 

which to align product design. Against this background, CE can be perceived as the business mod-

els interplay and complement each other along a circular ecosystem (Desing et al., 2020) Consider-

ing Circular context relevant business eco-system: innovation, service, and platform ecosys-

tems (Bocken et al., 2020). In Gomes et al., (2018) research, the business ecosystem concept is 

investigated with BMs lens as dynamic capabilities to enable the interaction between ecosystems 

in the context of a modern industrial ecosystem of e-health. In a similar vein, the perspective of 

BMs ecosystem from the firm’s perspective to be circular, which sees BMs of partners as equally 

important as its own (Konietzko et al., 2020): start with a product or service, expand to a business 
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model, and reach out to the wider ecosystem., and finally firms create a circular solution and gain 

a competitive edge to generate sustainable value for multistakeholder: customers, employees, so-

ciety, and our planet (Desing et al., 2020). 

 

Figure 14. Ecosystem view and Circular Navigator (Bocken et al., 2020; Takacs, et al., 2020) 

2.6 Synthesis of  Theoretical Framework 

The CEBM implementation for sustainable development of the EVB sector is a complex and novel 

phenomenon that requires whole-system participatory approaches, and parallel and consecutive 

changes from various stakeholders, however, the explicit relation of BMI for sustainability/CE is 

missing (Pieroni et al., 2019). According to the academic reflection on SBM innovation, i.e., BMI for 

CE/sustainability, Pieroni, et al., (2019) implies SBM innovation is identified as pivotal to have a 

fully circular impact to capture sustainable value, for the synergy of BMI for CE/sustainability is key 

toward circularity and gaining sustainability. However, the research on CE and Sustainable devel-

opment goes in divergent ways (Bocken& Geissdoerfer, 2018), the dynamic view of BMs innova-

tion/ change for CE/Sustainability is necessary for system-level sustainability transition to CE para-

digm for sustainable development (Pieronie et al., 2019; Diepenmaat et al., 2020). However, the 

SBM view needs alignment (Pieroni et al., 2019) for which variants of such BMs have been pro-

posed for decades (Linder & Williander, 2015), the attention of BM for CE and/or Sustainability 

should draw back to its original concept that of more networked nature. This research advocates a 

circular ecosystem of a dynamic CBMs view (Hansen, Ludeke-Freund, &Fichter,2020).  

To integrate wider scope of sustainability, SBM innovation and/or CBMI requires multistakeholder 

collaboration across the industries, communication, and coordination that take up CBMs, which by 

nature are interdependent processes, the success factors depend on iterative optimization and re-
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design of the current BMs and ecosystem to incorporate CE principles reconfigure the win-win-win 

solutions/situations. While practitioners view CE as an instrument in EVB sector sustainable devel-

opment to set in motion mechanisms, others focus on tackling the barriers of technical and finan-

cial issues (Wrålsen et al., 2021), this research focus on SBM(CBMs) innovation that new business 

models incorporate CE principles to introduce regenerative industrial transform to CE paradigm 

that will pave the way for achieving a sustainable community. CEBM incorporating CE principles is 

core to moving towards circularity and system sustainability, in this way firms can renew their 

competitive edge with SBM innovation that CBMs advocate these Principles for sustainable devel-

opment (Boon et al., 2013). Further, a more dynamic view of BMI is needed to promote BMfS 

to improve CE performance by engaging them in the design of Sustainable CBM through their po-

tential exposure to environmental change. Therefore, to have a full impact on the circular econ-

omy, new business models are needed for more businesses B2B and B2C to uptake CE principles 

with the synergy of BMI for CE/Sustainability.  

Considering different SBM innovation approaches: CBMs ecosystem and multistakeholder BMI 

with CE principles to innovation, a new way to innovate the incumbent business model that CBM 

integrate services from different part of ecosystems for sustainability, that has surpassed circular 

value chain analysis (Parida et al., 2019). Accordingly, the enablers of CE are considered circularity 

elements to be implemented into CBMs, they rely on 10 ‘R’s principles which are key for CEBM by 

incorporating circularity elements to reduce resource utilization. The circular value chain concept 

(Pavel, 2018) is fundamental for CE sustainable development that the ecosystem approach to in-

novation is taken to incorporate CE principles ‘refuse, rethink and reduce’ (R0, R1, R2) as referred 

to below figure 15. , that facilitate the other circularity elements in every stage of the circular 

value chain, multiple stakeholders BMI practices with R-(X) throughout the value chain (Pavel, 

2018) to optimize value and create sustainable value through enabling the simplicity of CE activi-

ties to iteratively proceed & execute circularity elements.  A more detailed framework is proposed 

later in the discussion chapter, while the current one helps to presume a relationship among key 

factors & concepts(components), therefore it is so-called a comprehensible framework, that new 

variables can be added, and thus, can be changed over time as needed (Miles, M.B., et al.,1994). 

The adapted circular Value chain Development presentedwith Figure 15 . 
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 Figure 15. Circular value chain (Adapted from Pavel, 2019) 

The synthetic framework in this research Figure 15,16 is adapted from a combination of current 

literature and interview result, this framework illustrates part of the flow chart of the new BM de-

sign with multi-stakeholder of SBMI with CE principles adhered to in the circular value chain devel-

opment. For sustainable and circular BMs innovation/change, CBMs can be perceived as a dynamic 

capability, which is on top of ordinary capability, can be added up to or adapted to the changing 

environment to keep a competitive edge that CBMs advocate different loops to ‘slow, close, nar-

row, intensify and dematerialize’ resource loops (Geissdoerfer, et al., 2018), and finally contribute 

to organizational sustainability with CE principles adhered to EVB sector sustainable development. 

The Framework see below figure 16.  

 

Figure16. BMI with CE principles adhered to: Eocystem approach to innovation.  
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This paper presents innitial consideration in understanding ecosystemic BMs in open innovation 

context. The research argue that modern BMs are centred around the value-creation of a focal 

company in a supply chain context and do now need to adress collaborative value creation in 

complex soeital cases, such as circular economy development in Finland EVB clusters. This 

transformaiton to CE ecosystem poses a major challenge for manufcturing companies because it 

requires them to co-ordinate and manage the incentives and investments of multiple 

companies(Ghisellini et al., 2016; Lahiti et al., 2018). Ecosystem focus is as the main unit of 

analysis for BMI in the context of CE, in which this shift is expected with the particular interest for 

stakeholder collaboration and systemic ecosystem view(Pieroni et al., 2019a). In these cases, the 

value is co-created and shared among a wide range of stakeholders, going beyond the value chain 

and including actors from quadruple helix. To understand value co-creation in these cases, new 

ecosystemic BMs are needed for mainstream business B2B, B2C to take up CE principles in EVB 

sector. Regardless of how successful they prove to be, ecosystem-based business model, rather 

building moats than operating turnstiles are important to understand in the Batteries/EV business 

ecosystem development. 

This research explores Finland EVB sector to identify how they innovate and design a prospective 

sustainable and circular business model with CE principles adhered to, and further how a focal 

firm can innovate in, to resume CBMs (Sitra Finland innovation Fund, 2021) and BMI with partner’s 

BM and ambient ecosystems considered transforming to CE paradigm for circularity, and gaining 

sustainability, for EVB sector sustainable development from Finland.

 

Figure 17. Five business models for CE and Sustianability(Sitra, 2021) 
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3. Methodology  

3.1 Research Strategy   

To investigate a business ecosystem setting and solve a ‘real-world’ problem of EVB CE substantial 

development, an interdisciplinary perspective is taken, and qualitative research is appropriate for 

demonstrating the initial development phase EVB sector from Finland rather than a quantitative 

one, especially for inter-organization business development (Geissdoerfer et al., 2020; Wrålsen et 

al., 2021). In this research, the objective is to bridge the knowledge gap between SBM innovation 

or CBM innovation for CE/ sustainability; business models for CE and Sustainability (Geissdoerfer 

et al., 2018a; Geissdoerfer &Nancy, 2017; Pavel, 2018; Pieroni, et al., 2019; Geissdoerfer, 2020a; 

Nancy, 2021) in the spectrums of business models, their innovation, and CE strategies (Pieroni, et 

al., 2019; Geissdoerfer et al., 2018a; Geissdoerfer, et al., 2020)for which CE is considered as a via-

ble economic solution contributes to the EVB sector sustainable development(Pavel, 2018; 

Bocken, 2021; Silva, 2020; Wrålsen et al., 2021), however, this field is still evolving, for the firms 

embrace circularity,  gain sustainability,  and generate sustainable business, they need to consider 

the incumbent,  partners’, and ambient ecosystem BM, to resume the CE principles (Strategies). 

This research is to study how the prospective BM can be innovated with CE principles adhered to. 

The research further advances the knowledge of CBM, BMI, and how the collective endeavour can 

foster sustainable development of the EVB sector with CE principles adhered through CE BM and 

SBM innovation that foster ecosystems interaction with CBMs advocating loops ’slowing, narrow-

ing, closing, intensifying and dematerializing’ the resource loops and BMI ‘sense seize, and trans-

form’ to environment change (Geissdoerfer et al, 2016; Juntunen, 2017; Teece, 2018), therefore 

business models lens is used to view the ecosystem as a dynamic capability, with multistakeholder 

BMI with CE principles adhered toward sustainable circular ecosystem. This approach is incon-

sistent with the theory BMs offer a framework and provide a conceptualizing tool, to operational-

ize SBMs for sustainable business (Bocken, et al., 2014), and this is inconsistent with the interpre-

tive approach to qualitative research. The abductive approach is dominant as well, as the theory is 

finalized after the interview is done. During the study, the patterns of the data collected are linked 

to theoretical insights which originate from the literatures: circular economy, sustainable develop-

ment, BM, SBM, CBM, SBM CBM innovation, BMI for CE/Sustainability, and ecosystem. Therefore, 

qualitative research is opted for in this study, with an explorative case study: a case and combined 

multiple cases have been conducted with below steps: 
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1. A literature review has been conducted on BMs, CBM and/or SBM innovation; CEBM or 

CBMs, BMfS; circular, innovation ecosystem; and CE sustainable development. 

2. First research step: Purpose case sampling of the derived CE principles from literature and 

others. 

3. Thematic data analysis from the collected data from various sources: Interview and Expert 

View. 

4. The result presented uses the pattern match method from the case study research data 

and others.  

In this research, the BMs’ lens is used as view of business ecosystem (Gomes et al., 2018) to look 

at the complex EVB sector CE development. In this research, the ecosystem approach to innova-

tion in the circular value chain development, a multistakeholder view, and BMI with CE principles 

are taken for the sustainable development of the EVB sector from Finland in the EU and beyond. 

To delineate the view of a sustainable and circular business model: 1) Circular input, 2) raw mate-

rial recovery, 3) information exchange platform, 4) life cycle extension, and 5) product as a service 

from the definition (Accenture, 2015; Sitra, 2020) and CE principles (Kircher et al., 2017) the ‘10Rs’ 

‘reduce, rethink, refuse, reuse, repair, refurbish, recycle, remanufacture ’are taken to investigate 

how a focal firm can BMI to contribute to the sustainable development with CE principles adhered 

to and discover the success factors from Finland EVB sector:   

• how companies innovate business models with CE practices are implemented 

• provide stakeholders with applicable insights to benefit from the BMI with CE principles.  

The researcher stresses the success factors of CBMs implementation through preliminary research 

with an empirical study on its implementation in the EVB sector from Finland, as CBMs and their 

sustainable innovation is a nascent research field that has been rarely done on the EVB sector, es-

pecially for the production side (Wrålsen et al., 2021), ecosystem and the industry are emerging, 

and the research has been in time conducted from Finland EVB sector for the sustainable develop-

ment of this field. A holistic view of CEBM implementation is taken to study their sustainable inno-

vation at system level;  to underlying the success factors through exploring  the mechanisms and 

incentives of their CBMs innovation at organisational level that could ultimately transform to CE 

and facilitate more businesses to take up CE paradigm for the sustainable development(Boon et 

al., 2013); analysing the current and future trends, and their potential solutions amongst these 
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institutions, pioneer companies, and R&D departments,  of their perspectives and their strategies 

analysed from the bigger context of the EU value chain of EVB filed(Macro), the regional Ecosys-

tem (Meso) Finland, and to the CE active  firms (Micro); and to answer the research questions: 

How to innovate a business model with CE principles for sustainable development? 

What are the success factors to innovate such a prospective business model? 

These research questions both help to frame the purpose of the study and guide the framework of 

the proposed theoretical proposition of the case study toward a sustainable, circular ecosystem, 

and guide the framework followed by the CE principles of the methods to be used for sampling 

and data analysis. An Exploratory case study was applied in this research (yin, 2003; Booth et al., 

2016). Exhaustive search of the literature was conducted before cases study that combine narra-

tive and tabular methods for synthesizing literature (Ibid.), and to investigate how the incumbent 

firms innovate a CBM for sustainable development in the EU value chain context, for designing the 

sustainable innovation at system level where the cross-industrial collaboration, multi- stakeholder 

opportunities co-develop, design SBMs, and ecosystem settings are emphasized. 

To answer the questions of ‘how’ and ‘why’ (Yin, 2003), an exploratory case study is considered in 

this research as research method (Yin, 2003, Booth et al., 2016): Exploratory research investigates 

the research questions that have not been sufficiently studied (George, T, 2021); To understand 

‘circularity’, and further, better understand ‘how’ firms could innovate a prospective BM with CE 

principle adhered to for ‘sustainability’ and toward ‘circularity’ single case could be conducted; 

and for more clarity for ecosystem research, multiple case studies could also be conducted that 

further understand how firms could innovate in by taking account of the ecosystem perspective 

for CE sustainable development: an ecosystem approach to innovation in the circular value chain 

context, and firms BMI with CE principles adhered to at organizational level. The preliminary re-

sults often lay the groundwork for future analysis. The explorative case study was dominant of the 

abductive approach, for the theory development is not purely deductive from the existing litera-

ture review and from the interview and experts' views, the result and findings are complemented 

by the empirical data, with the themes identified from existing and/or prior research to compare 

that the gaps are found, and the researcher matches and explores CBM innovation in the EU and 

Finland EV battery and materials sustainable supply sector with the semi-structured interview. 

In this research to study how organizations and firms can innovate the prospective BM with the 

ambient ecosystems considered and incorporate CE activities for sustainability, a single case and 
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the combined multiple case study approach are applied. A case study approach helps to study the 

conditions of how firms can incorporate sustainability into CBMs with the ecosystem considered 

for which EVB in the raw materials and recycling sectors are not sufficiently studied (Walliman, 

2006; Albertsen, 2020). In addition to the single case study approach, the multi-case study is also 

employed to supplement to examine of a more in-depth level of the phenomenon, however, com-

pared to any other method, to generalize the conclusions and findings, the single case study is 

possible to exaggerate the available data (Eikelenboom et al., 2021), thus, the multiple cases study 

is used as well to shed light on the challenges and dynamics faced with EVB firms towards CE 

(Saunders et al., 2016); and furthermore, produce more generable knowledge from this emerging 

sector, a business ecosystem where the general CE activities take place, it is nevertheless reached 

the results from the keystone players within. As a result, the explorative case study is employed to 

obtain in-depth knowledge of CBMs innovation for sustainability, and thus, help the researchers 

understand a complex phenomenon using multiple data sources to examine through several 

lenses in a real-life context (Ozanne & Ander- son, 2010; Yin, 2013; Baxter & Jack, 2008) with a 

case and combined multiple case study employed(Stake, 2013) to make more sense of picture– 

the circular ecosystem and with a multi-stakeholder view. Data Collection from a case and multiple 

cases has enabled the researcher to better understand how CE initiatives are incorporated into the 

BMI process, contribute to circularity, gain sustainability, and generalize the findings from the mul-

tiple case studies from the firms, and a case study from a consortium.  

3.2 Research Approach 

Explorative Case studies are conducted with expert views to gain more insights on organization 

BMI for sustainability/CE and integrate ecological, climate, and sustainability benefits, taking ac-

count of ecosystems perspective into their BMs innovation with CE principles adhered to, taking 

up the SCBM (Sitra,2020). The qualitative explorative case study was conducted with two major 

steps to gather primary and secondary data, the abductive approach was dominant in an iterative 

journey between the primary data collection process and secondary data from the literature, and 

the other channels. To configure the success factors of EVB sector CBM transition, extensive litera-

ture was reviewed from scientific journals and grey literature includes but is not limited to EVB re-

cycling and reuse or ‘the second use.’ The secondary data are from books related to CE topics, ex-

tant scientific journals, the conference channels videos and papers, and the webinars attended 

online, which are about the EU and others, Nordic countries platforms: ‘EU, China 2050 Carbon 
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Neutral Society during January 2021-May 2022 and ‘Nordic Battery Thursday’ from October 2021 

to December 2022, and the primary data are gathered from the interviews from May-August 2022.  

A case and combined multiple case studies have been conducted from Finland revolving around a 

project and associated firms for a collaborative business model, an ecosystemic one with cross-

sector stakeholders’ collaboration on a continued CBMI improvement process for the sustainable 

development of the EVB sector, while only the general interactions are reviewed that occur at the 

organizational level in a business ecosystem, accordingly, multiple case studies are applied as well.  

Firms are selected from Energy and Materials sectors, and they are from renewable sources; Inter-

view respondents are from higher management team or innovation managers from modern EV 

contract manufacturer who also implement innovative BMs with EV battery assembly; and this 

study categorizes the key activities to appropriate themes originated from the concept of CE, 

CBMs ecosystem, sustainable business model, and BMI with CE principles for circularity.  

All together 5 big companies are interviewed, and the primary data is collected from 10 in-depth 

interviews including experts from industries, institutions, and consortiums. The data from these 

firms’ interviews could complement the framework and reveal micro-level change(how) by firms, 

they are not sufficiently revealed at ‘Macro, Meso’ level implementation of CE activities at na-

tional and/or industrial level(why), hence, besides the firms’ interview and experts’ view are also 

considered, on their area, for example, the head of Battery from Business Finland, and the expert 

who work and teach at the Oulu university business school, dedicated to smart energy and digital 

business models have been interviewed, and the Legal documents interpretation has been con-

sulted and interviewed by the institution from Environmental Ministry of Finland; and the Consor-

tium Project, two personals have been interviewed, and cross-examined on the innovation ecosys-

tem's status and plan, among them, one is the project manager who has been involved with the 

project, holding a Ph.D. in EV Battery area, and another is the project coordinator who is the inter-

face of the project between other research institutions, universities, and academia related to this 

project BATCircle2.0, and content analyses for specific CE activities have been found from other 

channels which have been included and double-checked during and after the interview, and all the 

research projects of the researcher have been supported and supervised by the associated degree 

depart and the thesis supervisor, and also with the research consortium, the details, and related 

contents credibility have been discussed during and before the research objective is reached. 
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3.3. Data Collection 

The primary data was collected at the later stage of the research drafting with interviews of CE 

firms, the semi-structured interviews were utilized, in addition, with the real time seminars with 

relevant topics for example ‘EU, China 2050 Carbon Neutral Society, ‘Nordic Battery Thursday’, 

and other circular economy events, the primary data is supplemented, and with but not limited to 

scientific journals, the academic research i.e., the master and doctoral thesis for the topics of ‘re-

verse logistics’ ‘Battery second life or reuse’ ‘CBM deployment in the EV OEM’, therefore, a 

shortlist of the research topic on the targeted firms is figured out with the assistance of expert’s 

views, and of the targeted company on the research topic is sorted out in return, and the inter-

viewees are mostly conducted with the higher-level management of these organizations and firms, 

i.e., firms’ CEO, president, innovation managers, and project managers to address the research 

questions with their first-hand information.  

The interview session started, by first receiving the agreement of the interview via prior emails re-

garding the general topic of the interview and the objective of the research. Then interviews were 

carried out, and all the interview meetings happens online during the Covid-19 period, the primary 

data is collected through Microsoft team meetings with semi-structured interviews, as it gives flex-

ibility to the conversation of the structured interview which allows probing for additional details 

(Creswell, 2014), to identify the relevant business models and solutions. The interviews are held in 

English, as all the interviews are in English, simultaneously they are all recorded and transcribed by 

Microsoft TEAM AI software and saved in the systems, and later edited with the original video 

talking for minor errors and some are even sent back to the interviewees for the double confirma-

tion, and those interviews video formats are backed up in the JAMK cloud; the Data was tran-

scribed simultaneously from the Microsoft teams and coded in an Excel file to identify themes i.e., 

the more appropriate definition of CBMs and the solutions in the ecosystem settings.  

The secondary data collected are from extant sources from the conference online Webinars, litera-

ture reviews from scientific journals, and grey literature, and the company’s website for a broader 

view - of the business ecosystem(Eisenhardt, 1989), to configure the success factor by focusing on 

circular business model generation and innovation from Finland incumbent companies in this con-

stellation; the scientific journals are collected from a wide range, but the timeline is after 2010 un-

til now; Besides the official documents on Finland EVB business development aspects from Busi-

ness Finland, Batcircle, and EU level from EU commission, i.e., EU circular economy action plan, 
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etc., of their relevant development in the EVB sector at the industry level, i.e., Batteries Europe 

ETIP WG2, another related industrial forum, and for firms of all available information from the an-

nual sustainable report. The secondary data the collection is not limited to but also from channels 

of websites and webinars organized in Nordic countries of the collaboration programs, and spe-

cialized industry news sources on the internet that have been identified through a review of the 

literature (e.g., Anderson et al., 2011). This also includes the other sources of data collected 

through grey literature, books, public channels, websites, related industrial forums, peer review 

articles from Google scholars, and Elsevier on the topic of EVB business models, Battery second 

use, green technology, and sustainability and available information from the annual report of the 

firm’s sustainability report to have basic information of the interviewee companies.  

Case sampling 

For qualitative research, quality prevails over quantity. Ecosystem research is scant but advancing. 

For a holistic, dynamic view of business models ecosystem, a case and combined case study were 

selected based on purposeful sampling (Blaikie and Priest, 2019) for the firms to be conducted as 

part of the research, given the literature background from literature review, which defines a spe-

cific selection criterion, as theoretical sampling is necessary based on the research method of the 

case studies (Eisenhardt & Graebner, 2007). While this research reviews general interactions that 

occur in business ecosystem (Eisenhardt, 1989), CEBM (or CBMs) generation and innovation of the 

incumbent companies in this constellation were utilized as broader view focusing on BMI with CE 

principles adhered to.  

A project is selected for a case study to better understand the environmental change of ecosystem 

consideration in addition to combined multiple case studies have been also conducted to better 

understand how such a prospective sustainable and circular business model can be innovated for 

sustainable development with multiple stakeholders involved toward circularity.  

Based on the project, the companies are selected as a research object for investigating CBMs CE 

principles executed in these listed companies and to get more data of a better view of focal firm’s 

Circular business models to change impact as an outcome of nested Ecosystem, which aimed for a 

competitive and sustainable European battery value chain is being delivered and one step closer 

to reality as WG2 through a collaboration of organizations, industry partners (Batteries Europe 

ETIP WG2, 2021). The large companies are selected for the research purpose from Finland EVB raw 

material Circular ecosystem project: the raw material sustainable sourcing and supply in the EU.  



39 
 

 

This research uses ecosystems as the base of sampling and eco-systemic BMs as the unit of analy-

sis (Gomes, 2020) at an organizational level, ecosystem level in the context of Finland, EU circular 

value chain development of the EVB sector, 1 project and 5 case companies who are pioneers and 

potential ecosystem keystone players are selected. For a holistic multi-stakeholder, ecosystem 

view, Government institutions: Environment Ministry of Finland and Business Finland are inter-

viewed, the case involved sectors of the raw material supply, energy, and Smart manufacturing, 

and the project BATCircle 2.0 from Finland is selected and instantiate an example of developing an 

EVB circular economy that targets adding value to the battery materials sector. Below figure 18 is 

the project is highlight in circle.  

Figure 18. Aalto University, working group 2 and topics in BatteRles (Hannula, 2019) 

The project BATCircle2.0 was selected as a case study. It targets to add value to battery metals 

sectors, and its partners are tightly involved in EU-level decision-making and other activities 

through ETIP Batteries Europe selected for a case study; a combined multiple case studies was 

conducted with the incumbent companies who involves with this project, while their organization 

size is also considered (Oghazi &Mostaghel, 2018), i.e.,  they are keystone players and pioneered 

with the establishment of a CBM (in at least one business unit). The size limitation was established 

because the medium to large companies is usually better structured and have more in-house ex-

pertise to provide in-depth information (cf. Liu &Zhang, 2014).  

There are five EVB business developers including EVB raw materials suppliers and Energy and elec-

trification and EV contract manufacturers from Finland were located and their websites and other 

publicly available channels about CE strategies and business models were reviewed. First, The 
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‘Ecosystem actors’ CE active companies have been selected in this research according to several 

criteria as orchestrators at the initial stage of development in the business ecosystem and to 

demonstrate features: 1 the important roles in the EVB circular ecosystem, 2. These major organi-

zations and institutions tend to innovate and support circular business models evolving with the 

ecosystem and there are many other different themed ecosystems involved at the same time and 

emerging ones are also are the horizon. Second, to select relevant case studies within the chosen 

industry, unstructured interviews with industry experts were conducted. Of these experts, two are 

from the consortium of the BATCircle, another one is a leading expert in industrial IoT ecosystem 

and its business models assessment (Florian, M., 2014), and finally, five big companies were listed 

because of the data saturation after a major interview with the leading actors in this project. 

Company A: Valmet is one of the largest vehicle sub-contract manufacturers in the world, certified 

Carbon-Neutral as of January 2022, Tier 1 system supplier role in batteries, and its strategic goal to 

expand the EV system business line. 

Company B: StoraEnso is a world supplier of biomaterials, approximately 22,000 employees in 

StoraEnso, annual is listed on the stock market Nasdaq Helsinki Oy (STEAV, STERV) and Nasdaq 

Stockholm AB (STE A, STE R), as well as in the USA as ADRs. 

Company C: Wärtsilä, is active in the energy storage space and utilizes this lithium battery to store 

the excess renewable energy. Wätsilä has grown from Maritime leader and is a top three player in 

the energy storage space, competing against Tesla and Fluence. Wärtsilä is a big buyer and seller 

of lithium-ion batteries, and its core business is energy storage. 

Company D: Fortum, is a leading European energy company and a forerunner in battery recycling 

technology. Fortum is one of the largest firms in Finland by revenue with general vision ‘towards a 

great cleaner world’ involved in many area businesses, even outside of Finland.  

Company E: Akkuser, established in 2010 in Finland, recycle spent batteries: one plant related to 

inbound material streams, and another has a contract with the Finnish producer organization.  

3.4 Data Analysis 

Data collection and analysis have done simultaneously to make sense out of the data collected, 

and overall processes were revolved with the research questions and identify relevant segments 

(Merriam & Tisdell, 2016). Thematic analysis is applied with classification and interpretation (Flick, 

2014), that both are to construct and consolidate the theoretical findings and they are collected 
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through interviews, discussions from seminar meetings, company website reports, and theoretical 

text. Accordingly, interview data were analysed and categorized corresponding to the themes and 

categories that were formed to mirror the conceptual framework and illustrate links between the 

categorises within organizations as visualising data is effective for simply clarifying (Flick, 2014).  

To make statements in the materials about implicit and explicit meaning that is represented in it, 

the researcher adopts the Data-driven thematic analysis (Boyatzis, 1998) to explicate the detailed 

elements of CBM innovation for sustainability. The transcription text independently was analysed 

so that they were ready for further analysis which size can vary from a single word to pages of 

field notes. After all, a thematic theme analytical approach was taken in the analysis, after the 

data collection, reduction, selection, recurring categories(segments, or units of data) were identi-

fied and coded, for example, Three parts were divided for the circular value chain development 

analysis: Ecosystem approach to innovation; Smart manufacturing &recycling; Battery second life 

to Life cycle extension, and they are following BMI with CE principles in a certain way. 

The data analysis followed the constant comparison technique (Corbin & Strauss, 1990), thematic 

analysis method, which provides ways to identify patterns,  in rich and complex qualitative data 

sets, was analysed then coded in themes, through triangulation with insights from expert view, the 

Literature review,  and firsthand information from the practitioners of higher-level management 

from incumbent companies, and the respondents were anonymously coded: V1(Valmet informant 

number 1, Innovation Manager), B1(Business Finland, Battery head), W1(Wärtsilä , Vice president), 

AA1(Aalto University expert number 1) and AA2(Aalto University expert number 2), A1(Akkuser, 

Managing director), F1(Fortum, Commercial director),  S1(StoraEnso informant, business develop-

ment specialist), O1(Oulu university expert), and E1(Environment Ministry of Finland, specialist), 

then interview results were analysed and coded to resonate with themes corresponding to circular 

value chain development. After all, new innovative CEBM framework sketches are improvised, and 

they are presented in discussion chapter, referring to and reflecting from existed Literature and 

other secondary data combined with primary data. The entire process of data analysis was to find 

themes, categories and patterns, and answers research questions and they are presented in result 

chapter.  

3.5 Validity and Reliability 

Validity and reliability are both critical ethical factors to consider and essential parts when drafting 

a thesis of qualitative research. The thesis objective has been met, stated, and clarified answers in 
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the conclusions part. Both primary and secondary data were collected and complemented with 

each other. On the validity, the research starts with a stringent literature review to obtain credible 

information and be critical regarding the sources, and data sources; On reliability, later the result 

was to compare and ensure the reliability of data analysis.  

To strengthen the validity of the thesis, only the latest business and technology information was 

included, especially, Secondary data, from other sources, for example, the news website, and sci-

entific articles peer-reviewed ones with their full text after 2010 were set to be the earliest publi-

cation year. Various sources such as websites, different research reports, and thesis from different 

perspectives and stakeholders, books, scientific articles, reports, online seminars and conferences, 

interviews, meetings, and data from the cases company and different data from different institu-

tions: government, academia, incumbent case companies, have strengthened the validity of the 

research encompassing a purpose (theoretical)sampling for the incumbent business model innova-

tion, and the cases were selected accordingly (Blaikie and Priest, 2019). 

To achieve the research objectives, understand the phenomenon, or interpret it from the research 

base, purposeful cases sampling was conducted for the interview questions and corresponding to 

themes designed and formed around research questions, accordingly, secondary data were col-

lected and categorised to these themes however in various perspective. While the interviewees 

share their insights around the same themes generated from the relevant themes, Subcategories 

were as well created from interviews results, as Corbin &Strauss (1990) suggested, the protocol 

reliability of the Case study was ensured by the replication logic from this multiple case study. Fur-

thermore, the information accuracy was ensured that the transcript after the interviews was first 

calibrated with the data sources, and further accuracy was ensured that the part related to the 

correspondents confirmed with the respondents for there are no discrepancy, ambiguity, and re-

search community ethics were observed with research integrity from Finland TENK 3/2019.  

Furthermore, quality of qualitative research is ensured that with expert views, practitioners and 

institutional views are referred to and triangled with the information collected from theoretical 

ground. Both validity and reliability aspects correlated to the external and internal validity because 

the author has chosen this area from the empirical case and consolidated it with the theoretical 

and scientific views of appropriate representatives. All the ideas, preproposals, and any ambiguity 

have been discussed with the case companies and strengthened by the careful selection of the in-

formation with the experts and innovation managers from the organization and case companies. 

Based on these facts, the research conducted can be considered dependable and valid.  
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4 Result 

The EVB materials sector from Finland focuses on driving the supply forward to ‘green procure-

ment’ with the materials decarbonized. The prospecting business model is on development and 

strives for circularity with a set of strategies (Finland National strategy, 2021) laid out, with paral-

leled project BATCircle2.0 to make progress with industries, and the goal is to build long-term re-

silient EV battery and materials industry with a dynamic approach. Each workstream of the above 

advocated Finland organizations: EV licensee maker, NGO (nongovernmental organizations), and 

national and academic research institutions, and all contributed the insights through seminars, 

conferences, online webinars, and any response from this multifaced analysis including Business 

Finland, Aalto University, Oulu University, environmental Ministry of Finland, from EVB materials 

sector; Business models; Environmental ministry of Finland is responsible for the Legislation issues 

of the evolving industries, is under supervision, and the proposal drafting to let the voice of Fin-

land's voice be heard from EU Commission. 

Finland CE Context 

EU target to build an innovative, competitive, and sustainable battery industry, Finland is part of it 

and aims for a circular approach to sustainability through solutions for securing key raw material 

availability, the materials recycling processes optimization with digitalization, and the ‘sharing 

economy to be a pioneer for CE. Additionally, research and development in the field of environ-

mentally friendly e-transport and battery technology alternatives have been drawn up and pro-

moted. (German-Finnish Chamber of Commerce, 2020) 

 Finnish battery industry development is driven by the increasing global demand for EVs and the 

renewable energy, which is a robust growth market for the Finnish battery sector. The strategic 

aims of Finland are to secure its role in sustainable battery production, and recycling and aim to 

strengthen the battery ecosystems, accelerate low-carbon economic growth, government 

strengthens to promote renewable business potential growth innovation, and create jobs. (Ger-

man-Finnish Chamber of Commerce, 2020)  

Finland is a major producer of battery raw materials in Europe and owes to its enormous mineral 

resources. The primary raw materials are mined and processed independently for Lithium-ion bat-

tery production. Finland also has concrete industrial expertise across the entire battery value chain 

from battery raw materials mining, refinery, technologies, battery production, and the relevant 
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services, charging technologies, recycling, and utilization as per quest. The national program 'Dis-

tribution Network for Alternative Transport Forces' outlines e.g., the principles for building an 

electric car charging network and presenting the actors and controls needed to achieve compre-

hensive charging network. The program is based on the EU directive (2014/94/EU) on transport 

alternatives and the deployment of other fuels infrastructure (Distribution information Directive) 

  

Figure 19. Mines, refining, and smelting capacity in Finland. (Finland National Battery Strategy, 

2021) 

 Finland, like elsewhere in the world, is ready to adopt clean energy for climate goals, therefore, 

aiming to be a global leader in converting fossil fuels into sustainable energy sources. Finland has 

reached several or close to goals presented in recent the Prime Minister’s office published re-

view. ‘sustainability’ is not just a buzzword in Finland. The small Nordic country is aiming to trans-

form itself into a ‘socially, economically, ecologically sustainable society,’ and its long-standing 

commitment to supporting sustainability has borne fruit. In 2020, the World Economic Forum’s 

energy transition index analyses 115 countries in energy sectors to evaluate clean energy readi-

ness with their energy access, environmental sustainability, and economic development and 

growth, Finland is the third.  

In January 2021, Finland published its Finnish national strategy, it was among the first countries in 

the world, and another goal cantered around the EU and Nordic market, finding new opportunities 

and customers for Finnish battery companies, and set goals ‘in 2030 at least 250,000 electric cars 

will be in use In Finland, which also calls for increasing the energy efficiency of the electricity 
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system and envisages support for cost-effective new electricity generation based on renewable 

energy’ (Sitra,2019) As a follow-up to the energy and climate strategy, the Transport Climate Pol-

icy Working Group (ILMO) of the Ministry of Transport and Communications examined how green-

house gases from transport can be eliminated in the longer term. The working group's final report 

in December 2018 recommended a target of about 670,000 electric cars for 2030 and about one 

million for 2045. 

Environmental Ministry of Finland  

The Ministry of the environment oversees communities, the built environment, housing, biodiver-

sity, sustainable use of natural resources, and environmental protection in Finland. The Minister 

heads the ministry of environment and Climate change, which represents Finland among other EU 

Member states, prepares legal matters, and proposes the newest regulation which will go from 

the EU member states, through the ministerial meeting and the European Parliament. regarding 

the newest EVB regulation, the legislation is mainly on recovery rates and recycling rates coming a 

few years behind the technology development, but a more comprehensive regulation will enter 

into force once the negotiation is finalized. Finland's government role and legislation play in the 

business development in the battery sector, in general, tends to have a so-called level ‘playing 

field’ so that they help for an ambitious European-wide battery regulation, which also addresses 

the aspect of sustainability so that the battery sector can compete on fair terms. The legislation 

should create a sustainability basis for the businesses and the associate, which has a positive im-

pact on the legislation development so that it will apply to all European countries, E1 ‘This battery 

regulation that is now being negotiated in the EU is the Key piece of legislation in that sector be-

cause it is in the European Union system, and it is a regulation and not a directive which is needed 

to be applied by all the member states and the regulation contains requirements for increased sus-

tainability, additional recycling, additional safety, and other issues like carbon dioxide, carbon foot-

print, calculations for batteries, etc., and it is the basic base legislation for the aspirations of bat-

tery aspect and sustainability in Europe’. 

The regulation could encourage business development toward sustainability: the mandatory tar-

gets of recyclability, reparability in addition to strict requirements on the safety of batteries and 

minimum performance criteria, also the carbon footprint calculation, which is all included in the 

battery regulation, and they are legislative and will push batteries and battery manufacturers to-

wards sustainability. Batteries play a key role to advance the EU climate neutrality target by 2050. 
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There is a new rule for EVB production, recycling, and repurposing, according to the new agree-

ment (EU, commission, 2022). 

EU's target is to foster a more competitive battery industry in the current energy context, to man-

age the entire lifecycle management of the EVB with both CE and zero emissions of GHG to make 

sustainable batteries from sourcing to recycling and repurposing to support clean energy transi-

tion. This all requires introducing the requirement on sustainability matters, i.e., carbon footprint, 

the content to recycle, and durability and performance that will be gradually introduced from 

2024 onward. 

The EPR (extended producer responsibility) regulations will apply to start 2025, over time there 

will be a higher collection rate: 63% in 2027 for portable batteries and 73% in 2030, while for the 

light means of transport batteries, the target will be 51% in 2028 and 61% in 2031. All batteries 

collected must be recycled and achieve high levels of recovery, especially for valuable materials 

i.e., cobalt, lithium, nickel, copper, and lead, and all this tends to ensure that valuable materials 

are recovered with efficient recycling: 50% by 2027, and 80% by 2031 (EU commission, 2022). For 

the batteries placed on the EU market, firms must demonstrate the materials sourced for the 

manufacturing are from responsible sources that require the produced materials must identify and 

mitigate the risks of social and environmental associated with the extraction, processing, and trad-

ing of raw materials.  

 The EU's clean energy package is a framework in which e.g., Legislation and investment aim to 

achieve 40% in the EU by 2030. SET-Plan is the technology pillar of the European Union's energy 

and climate policy. Competitiveness in e-mobility and energy storage batteries is one of the plan's 

priorities. The plan will be implemented e.g., exploring black and innovation by coordinating.  

A government decree has also been issued on batteries and accumulators (520/2014), which de-

fines measures to 'reduce the harmfulness of batteries and accumulators, promote other batteries 

accumulators improve quality of their treatment'. The EU Batteries Directive(2006/66/EC) set out, 

inter alia, in the battery collection and recycling targets. The collection target for portable batter-

ies and accumulators is 45%. For industries batteries, the collection and recycling target is 100%. In 

addition, recycling efficiency targets (How much of the materials can be recovered) are accumulat-

ing., Lead batteries 65% Essentially related to battery raw materials e.g., Mining Act (621/2011), 

and the other 50% (this group includes lithium-ion batteries, NiMH batteries, and primary batter-

ies). 
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In Finland, batteries and accumulators have been under manufacturer responsibility since 2008. 

The manufacturer's responsibility applies in principle to all batteries and accumulators, including 

those contained in electrical and electronic devices, vehicles, or other products. Only batteries and 

accumulators used for military purposes, for products related to the surveillance of important na-

tional security interests, or for space-related products are not subject to producer responsibil-

ity.38 Liability is based on the Act (520/2014). EU Battery Directive (2006/66/EC) legislation divides 

batteries and accumulators into three: accumulators, industry batteries, and vehicles, which re-

quire environmental data. According to the Finnish Waste Management Act (649/2011), manufac-

turers and importers of batteries and accumulators are obliged to arrange for the disposal of the 

accumulators that they bring on at their own expense. The government decree (520/2014) on bat-

teries and accumulators provides more details on the regulation of waste management. 

Business Finland 

Business Finland is a government dual organization as known as a governmental-specific company 

financed by the Ministry of Economics and Employment, which focuses on themes through creat-

ing wealth and business for Finnish companies and support also, the universities and other stake-

holders through divergent functions. Business Finland support Finnish companies doing export-

making ramp up, and innovations attracting foreign investment to Finland, for instance, Fryer, a 

Norwegian company, and there are many more in the battery sector promoting a journey beyond 

industrial matters.  

EU target to build an innovative, competitive, and sustainable battery industry in the EU. Finland's 

national strategy as part of the EU’s aims to promote the sustainable use of natural resources 

through solutions i.e., securing the material availability and materials recycling processes optimi-

zation with digitalization and sharing economy to be a circular economy pioneer. Additionally, re-

search and development in the field of environmentally friendly e-transport and battery technol-

ogy alternatives have been drawn up and promoted, B1‘the role is evolving but has been dealing 

with the cleantech industry in a wide sense and the last five years, has been focusing on battery 

and value chain, battery ecosystems and dedicated to promoting the circular economy type of 

value chain, which is important. We are not isolated in Nordics, but we are connected to European 

Development. Finland is active on two sides of the store on one side business Finland is an active 

actor in circular economy and sustainability, on the other side how Finland is working in the battery 

sector toward circular and sustainability. Business Finland is asked to promote sustainability and a 

circular economy the reason behind this is Ministries and companies have been thinking for quite 
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many years that this is a competitive edge for Finland because Finland is born to be. ‘People like us 

circulate things and we do not throw bottles in the forest we collect them and bring them back. So, 

our mindset is circular, and we have sustainability. We are a circular economy within our mindset 

in Business Finland for battery business. We start five years ago, and since day one it has been 

quite clear we want economy type.’ 

Finnish battery industry development is driven by the increasing global demand for electric vehi-

cles and renewable energy, which is a strong growth market for the Finnish battery sector. The 

strategic aims of Finland are to secure its role in sustainable battery production and recycling and 

aim to strengthen the battery ecosystems and accelerate low-carbon economic growth, and the 

government strengthens to promote renewable business potential growth innovation, as well as 

creating jobs. European competitiveness is in the sustainable business model that ‘reuse, recycling 

and remanufacturing,’ which are intertwined. To make the whole ecosystem sustainable, the eco-

system players must collaborate and share specific, like a battery, the contents, and the lifecycle 

and aging, and it is that sharing the data across the value chain is very important, the traceability, 

which will be a key factor to be able to reuse the batteries to know the information of being used, 

the chemistries and conditions of the batteries, so that it can be connected safely, and it is key to 

have that information the usage of the history of the EVB, the chemistry content, the ‘SoC’, and 

‘SoH’ and other LCA information so that to operate the batteries safely for dismantling and other 

reuse, recycling activities. These data need to share across the value chain to prove sustainability. 

Europe believes that a competitive battery value chain can serve European players and can serve 

Global players in the future. Finland is strong in sustainability which is going to be the default in 

the business. Operators who can not apply the sustainability requirement for Europe will be more 

difficult for them to operate in Europe compared to Finland and the Nordics, B1 ‘Sustainability will 

be necessary to operate in business in future. For the Chinese battery maker, if want to bring in the 

used batteries for reuse in Europe, then the full-blown lifecycle data must be provided for different 

applications needs the information and be clear on what the condition is and what are the chemis-

tries to be able to reuse them no matter whatever different application might be. For climate 

change and greater sustainability, every country needs to obey the sustainability principles.  

Finland compares and needs to realize what the situation currently is and then look to the future. 

So far, the situations in huge cargo ships moving battery materials back and forth between Europe 

and Asia are far away from the sustainable goals and a lot of development work is to be done 

globally to facilitate sustainability across the value chain. Finland is making a great effort to try 
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hard in Europe but across the borders across the continents and it’s still to be seen in the fu-

ture, responsible clusters further refining battery grade material, new generation EV and machines 

manufacturing and battery in use, charging infrastructure know-how and battery recycling capac-

ity. Finnish companies from big to small, international companies to start-ups offer innovative 

ideas. 

To strengthen this potential, Finland builds a strong battery cluster with the Finnish Ministry of 

Economic Affairs and launched the ‘Batteries from Finland’ program in the spring of 2018. Busi-

ness Finland has implemented the program, which consists of different sectors of the battery in-

dustry, as the one-stop shop for government services in innovation and export promotion, invest-

ment, and tourism promotion. Finland is active in a program aimed to build networks that 

promote engagement in European and consequently the global energy grid. Finland has the goal 

to be one of the few countries that can manage the whole battery value chain with the raw mate-

rials traced across the entire value chain. Finland's operation is circular type starting from mining 

and refining and going to chemical manufacturing and there are applications for ‘reuse and recy-

cling’ which are the core value of the whole picture since Business Finland started the EVB sector 

from day one. This is also a guideline for which Business Finland supports the companies to think 

similarly of the established connections across verticals across applications, B1 ‘I think, it has been 

a successful journey, quite many European countries have been playing the same (CE) principles, 

we have been consulted by various European countries on us products and they have been applying 

the same (CE) principles. Business Finland has been making events on circular economy themes, 

for example, Nordic Thursday webinars that Sweden and Norway also like to promote circular 

economy and sustainability for a competitive edge. 

Quality comes not only from the raw materials sources but also from the applications and service 

sectors outside of EV and battery manufacturing. For the service sector: ICT, i.e., Nokia, angry bird, 

etc. Software companies, and the heavy-duty machinery expertise application, Sandvik, Normet, 

Clean Energy supply, and the first-class infrastructure to test out the new ideas, and the 

knowledge of the involved within this challenging and innovative EV battery and raw materials 

sector. In addition, Finland's culture supports innovation and entrepreneurship and allows re-

search findings to be more directly applied to everyday life which is famous for a relaxing test bed 

to figure out modern technologies. Furthermore, the battery raw materials supply ecosystem is 

close to the Nordic Battery manufacturing base. Finland-produced EV and battery applications can 
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either reduce CO2 emission or have increased handprint with less CO2 emission footprint, the eco-

system players can save the environmental impact cost or gain a reputation. 

BATCircle 2.0 Aalto University Recycle, reuse, and SOH. 

In BATCircle, the consortium was launched in 2019, led by Aalto University, which seeks to 

strengthen collaboration and increase Finland's competitiveness in Metal-related business and re-

search. Business Finland has been funding the consortium and the Large Finnish national battery 

metal ecosystem succeeded from the afore: that includes 22 companies, 2 cities, 4 universities, 

and 2 research institutes, and currently, the project is coordinated with Aalto university with the 

joint industry-academia includes: 15 companies, 4 universities, and 2 research centres, around 19 

M€ budget (BATCircle2.0, 2021). 

To ensure the normal operation of cities in the given complex and demanding circumstances. Be-

low demonstrate the project WG2 connection with the EU working group which originated from 

Finland EVB raw material Circular ecosystem project. The road map: configure the areas of re-

search and innovation to strengthen the areas of LIB-based battery raw materials, recycling, and 

where needs to improve the knowhow to make the EU competitive in LIB-based battery business; 

to collect all important imported to recover them sustainably for the benefits of ‘technological, 

economical, and environmental.’ 

 

Figure 20. BATCirce2.0 Consortium (Nurmi, 2021) 

The initiative has proven that is achievable, Aalto university, therefore, participating in the Euro-

pean union’s 2020 HELIOS project, which aims to develop and integrate innovative materials, de-

sign, technology, and process to create smart, standards-assembled, scalable battery packs that 

can be widely used in EVs. Importantly, based on this success, Finland has been selected to be the 
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European Green Programme as a leading player in battery planning and manufacturing through 

the Action Plan of the Battery Strategy for Europe and the Platform for batteries for European 

countries. Finland has six Battery ecosystem themes are establishing:  

1) Raw materials and chemicals. 

 2) Harsh environment application 

3) Large scale recycling,  

4) BMS Battery system engineering  

5) Safety  

6)Traceability in the value chain (Business Finland, 2019).  

 

Figure 21. Finland ecosystems of the circular Value chain Relevance (Business Finland, 2019) 

The value chain relevance for ecosystems themes is listed above figure 20. Business Finland takes 

an ecosystem approach to sustainable Innovation regarding CE principles of BMI with ‘R0, R1, and 

R2’ (refuse, rethink, and reduce). Building a competitive EVB ecosystem is emerging, and urgent, 

and need to be building up the EVB sector to overcome the multitude of challenges from business, 

technology, and legislation. From these ecosystems’ view, the project manager from BATCircle 2.0 

project, addressing: if the environmental legislation is high that like many factories and processes 
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the number of harmful emissions is low. These parameters are monitored all the time, AA2 ‘Fin-

land ecosystem is like a lifecycle that the BATCircle 2.0 project is offering for the batteries besides 

companies and organizations have roles that they are playing in the wider perspective. For the bat-

teries' metals that are not growing, it is not recommended that just pick them up from the ground, 

instead, they really must be manufactured on their own.’  

Considering having its raw materials for the EV batteries from the EU, Finland plays a significant 

role in this transition, as a country itself, all the companies and research organizations located 

here are interested in these topics and it’s like the role of Europe worldwide. Building its own bat-

tery and raw materials value chain is imperative for Finland, which has one of the largest deposits 

of Lithium, Cobalt, Nickel, etc, Finland is like one kind of player since, in Finland, with nickel and 

cobalt, the raw material and metals refining is high on a global scale, Finland could have a whole 

life cycle of the batteries performed. Unlike some Asian countries and companies, Finland is com-

petitive in the quality of the battery and environmentally friendly processing with high regulations 

and all environmental emissions complied at the EU level. Some Key actors in Finland and Europe 

Battery Sectors are presented below,  

 

Figure 22. key actors in the Finnish and European battery industry (Finnish National battery strat-

egy, 2020) 
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4.1 EVB value chain development from Finland  

This research instantiated the project analysis, experts’ view, and combined case studies for EVB 

circular value chain development. Finland's innovation ecosystem is initiated with sustainable 

goals and to generate sustainable value with the planet and society considered as important 

stakeholders through a systemic and transdisciplinary perspective (Pieroni et al., 2020), with the 

issues encompassing: 1) ecosystem approach to innovation, multi-stakeholder concerns of the sus-

tainability aspects, and proactive way to SBM development 2) CBMs portfolio formed an ecosys-

tem for long-term sustainability and sustainable value generation perspective, and 3) CE strategies 

operationalization to slow, close, and narrow the materials loops. 

4.1.0 Circularity Activities in the EVB Value chain 

For an organization to follow up CE principles, design from the pack, module, cell, and chemistry 

materials are essential to the ‘circularity’ of EVB, thus partnering with EV OEM from the design 

phase and could be operationalized with cell producers and the appropriate cathode materials 

producers, who are actual end customers, therefore, to decide the specification must l produce. 

Thus, collaborating with recyclers, cell producers, and EV OEMs could have a substantial reduction 

of GHG, with maximizing the material enabled them to cycle instead of forwarding their vehicles 

goes around the globe. Though interviewed firms differ, the Battery head from Business Finland 

respond ‘Then one aspect for circularity is we can reduce the amount of a produced waste where it 

is used again, as raw materials, and another aspect regarding the emissions and waste streams, 

side products need to make sure it goes to everything in the circular economy and everyone is do-

ing on their small circles, and we have a big circle in the middle but then from every small circle line 

we have an arrow out.’ 

4.1.1   The Material Sources Evaluation(R6, R7, R8, R9) 

CE stress using secondary and renewable material sources, in the circular value chain, two ways to 

source materials sourced from available consumed products or upcycling (Di et al., 2013; Schweit-

zer et al., 2017). Products are produced with the converted secondary materials in the value chain 

through circularities of (R6), (R7), (R8), and R (9), from remanufacturing, repurposing, recycling, 

finally, material recovery, Reuse- Remanufacture, uses designed part into different designs with 

quality materials, which are obtained, and energy is recovered during material recovery-incinera-

tion. Through circularities, R-(x)s, materials (waste) work as additional (Food) to generate value, 

extend life or maximize the value in it, and generate value for resale. The circularity is value 
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creation and delivery without extracting more natural resources from the mines, establishing a 

new concept of materials sources.  

As CE aims to use the natural resource as little as possible, more recycled materials from upcycling 

(A.k.a. Urban mining), the secondary or renewable sources are used to accelerate and implement 

circular supply chain practices, in addition, as some scholars suggested to facilitate circularity with 

some technologies and infrastructure design in the value chain (Pavel, 2018). At this stage, CE 

practices are implemented through innovative design with a continuous process; the circularities 

‘Refuse, rethink, and reduce’ (R0, R1, and R2) are necessary for the available value creation system 

to slow, intensify, narrow the loops, and dematerialize, with complex designs to distribute, func-

tion, and practice reverse logistics, grow circularity, and gain sustainability (adapted from Pavel, 

2018; Biloslavo et al., 2018; Bocken et al., 2014) for proactively managing stakeholders with a 

long-term view is needed for the natural sources and the secondary sources to the co-delivery sys-

tem. 

In the researched emerging EVB circular ecosystem, the core objective is ‘innovation sustainability’ 

through cross-sector collaboration while constantly demanding a certain amount of additional raw 

materials of the fresh one. To complement the recycled materials, and sustainable supply or ‘re-

newable’ sources are specially required by the experts (Appolloni et al., 2014), where products & 

services are sourced have a lower environmental footprint with the same main functions, to nar-

row the loops (Bocken et al., 2016) of raw material input, to integrate the closed-loop supply chain 

model (SCOR) with the increased efficiency and the resources input reduced, to ease up the supply 

chain process (Pavel, 2018). Expert suggests, fresh raw materials continued to be used to enhance 

secondary material, whereas procure from sustainable or green sources with goods &services for 

the same primary function because the natural resources are expensive and limited due to sus-

tainability matters ‘social, economic, and environmental, and the secondary raw material is addi-

tional ‘food’, to ensure circularity, leverage the imported resource and certainly ease up the raw 

material supply chain management risk and the final cost of input. To optimize recycled and re-

newable sources, it could be beneficial to develop a socially harmonious community from produc-

tion to consumption user end to help maintain economically growth and prevent natural resources 

consumption through sharing economy (Kjaer et al., 2018) which needs to consider,  

1. design intelligent goods or services to generate more value for sustainability benefits, pro-
cure the same primary function goods or services taking account of sustainable or 

green sources to lower environmental footprint, and narrow the resource loop, 
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2. integrate the closed-loop supply chain, Industrial symbiosis, to use the value to a maximum 
of ‘waste is food, 

3.  Life cycle assessment (LCA), facilitate production factor and make sure they are utilized, 
accelerate through diversity and cross-sector, 

4. collaboration and industry-standard are guaranteed for development. (Adapted from 
Pavel, 2018; Bocken et al., 2014). 

Different stakeholders and players were identified as having different roles to participate in this 

project in different ways. As described before, these actors were categorized based on the ‘five 

sustainable and circular business models’ by Finland Innovation Fund Sitra (2020). According to 

the result analysis, some firms solve the need for ‘Product as a service' of EVB sector services and 

solutions, i.e., Battery as a service, electricity as a service, and network charging and collection in-

frastructures partners. Furthermore, for the EVB circular ecosystem context, the ’SOH’ and ‘SOC’ 

data are considered essential content for the information exchange platform,’ players analyzing 

those i.e., EV car users, the fleet manager, and charging infrastructure. There are also firms al-

ready start to establish services in the EVB sector, EVB service providers, end users, service provid-

ers businesses, an infrastructure platform issues recognized that multifarious to build the services 

from the platform to make I.e., ‘SOH’ Blockchain, AI and analysis business and automation, 3D 

printing, etc., Among all the players in the ecosystem are identified and can be observed as roles 

of a good mix of early-stage high-tech start-ups, software companies, and large organizations. As 

concentrates on collaboration that uptake CE principles and multiple larger organizations are key 

stakeholders in the alliance too from different industries encompassing the EU and other coun-

tries. The core value offer that the business ecosystem highlights are related to the available grow-

ing ‘SOH’ data collection through the platform-connected services. Principally, the EVB ‘SOH’ data 

assessment is considered a lifecycle management approach, but in the future, technology solu-

tions and services will become mature to offer applications with the data offered. Therefore, this 

business ecosystem enables cross-sector industries’ collaboration with the bridge between lifecy-

cle management-focused ‘platform information exchange’ CBM and contemporary EVB sectors. 

Through the CBMs discussions with the key stakeholders, various mechanisms of CBMs innovation 

on what and how they contribute to sustainable development drivers, firms by incorporating CE 

principles brings value to the ecosystem. 

4.1.2 Materials Sources to design innovation (R0, R1, R2)  

To address green, ethical procurement related to the battery raw material is particularly important 

for circular model from the beginning, and it is emphasized by several interviewees from the 
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organization these experts highlight the importance of the low GHG emission of proximity cluster 

production, with cross-sector collaboration from mining to recycling to get quality battery-grade 

materials with lower footprints with using a relatively clean renewable energy mix, from ethical 

sourcing and shorter distance with distribution and delivery to the partners close by. As a result, 

the recycled materials could potentially decrease the pressure of mining primary raw materials, 

thus with a higher handprint and good reputation, which can be utilized with marketing ‘green’ 

therefore, the overall cost could be optimized, and the revenue model could be enhanced. The 

secondary material from recycling and Smart manufacturing with the primary raw materials pro-

duced by the responsible mining and refining industries from Finland. Finnish Batteries and raw 

materials are good enough not to follow the sources in question. Driven by recent major invest-

ments in industrial production and green innovation. Finland is already at the forefront of the bat-

tery industry.  

To meet economic, social, and environmental benefits, organizations and societies need to pursue 

both the same objectives and extend sustainable procurement, and firms benefit from green pro-

curement from organizational brand value generation, Customer satisfaction (Pavel, 2018) en-

hancement, law, and policy risk reduction, shareholder value maximization with cost reduction. 

Green public procurement (GPP) is the recent and broader notion of the sustainable procurement 

which is defined by the EU Commission (2008). The significant goals of Europe will reach a critical 

point in carbon reduction, and many innovations in Finland help to achieve these goals. Battery 

power will become ubiquitous because it can meet broader, more ambitious environmental goals, 

which put more emphasis on how to develop a battery value chain without consuming the earth’s 

resources. There is a lot of happenings in the green battery ecosystem, and can be divided into 

three parts: 

1. Mining and recycling. 

2. Battery grade materials Refining including secondary raw materials.  

3.  Battery and Cell Production. 

Aiming to accelerate the supply of clean batteries and meet the expected increasing demand for 

localized and decarbonized battery solutions. City Vassa from Finland has a lease agreement with 

FREYR battery and entered a strategic partnership with 130 hectares (1,3000,000m2) of land, and 

build a cell factory to be established in the year 2025 in the Giga Vassa area. With the city develop-

ing industry-scale battery technology, starting production in Finland, and exploring the opportuni-

ties for joint site development is significant for stages with the progress of the project. The site is 
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the first Gigawatt hour-scale battery cell facility in Finland, which is an ideal Giga factory to pro-

duce battery cells in the future and the new plant will be an important part of the Vassa, green 

battery industry ecosystem called Giga Vassa. In this city, there are local demand for environmen-

tally friendly batteries is huge in this region, for instance, ABB, Hitachi, ABP power Grid, Wärtsilä, 

Danforss, and Yskawa are using batteries as energy storage facilities in their applications. 

 Lithium-ion-based battery technologies remain the focus in the foreseeable future although bat-

tery technology in general varies. Large capital investments are required for battery production 

throughout the value chain. Battery cost is a key competitive advantage, when it is brought down, 

demand will be better met via economies and manufacturing of scale (Business Finland, 2019) The 

critical elements such as new market trends, companies’ strategies, and tactics, are decided by the 

global battery value chain's interconnected nature. Large capital investments are needed for the 

battery production, which requires associating such investment with strategy for LIB based tech-

nologies throughout the value chain to achieve sustainability benefits of ‘economic, social & envi-

ronment’. In line with the approach, a holistic platform for the supplier, procurement, and public 

institutions with convenient and guaranteed green materials sources are necessary that aim to 

help narrow the loop and purchase virgin materials at large to justify the triple bottom (Slaper & 

Hall, 2011), B1 ‘I do not know Asia, and I think the situations are similar. It is not possible across 

the value chains. However, the battery passport needs cross the whole value chain as data is im-

portant. Now, the data is not shared, I have many times said that it’s like island-based data. We 

have data in them, we have data in the battery manufacturing, and we have data in the battery 

application, but we do not have a single standard for the data and my statement has been that 

maybe it’s possible on the EU level’ To generate and underpin the Sustainability theme in the mar-

ket. for sustainability, EU-regulated standard data sets should and can be established, which will 

be open data, and then when it was standardized as open data and then the value chain can be 

discussed across the borders to make it circular. 

4.1.2.1 EVB application in Harsh Environment  

Battery applications are widely used and range from a variety of products and services from health 

care to the electric vehicle sector driven by the electronic vehicle and energy storage applications 

which are growing fast, in Finland many industries have been involved, and the competitive EVB 

application especially reflected from the aspects of harsh environment application and focusing on 

the EU first, for this Business Finland, B1 ‘Finland is a small country that heavily relies on export but 

can bring Significant value added for European development in various aspects. Firstly, Finland has 
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battery minerals available not for the world's needs but for European needs. Finland has a consid-

erable amount of minerals and the capability to provide and for investments for Sales, Manufactur-

ing. For the application sector, Finland has substantial application area, industry, and products for 

instance mining equipment by Sandvik and Normet, which are electrifying.’  

4.1.2.2 Smart production Traceability, BMS, Safety Ecosystem 

Transitioning to a circular battery value chain is expected to gain the related benefits of sustaina-

bility, Blockchain enables the various stakeholders to transition to CE from their business model 

decision-making of the value chain, such as the ecological gains and the critical raw material sup-

plies are secured. Data is essential to retrieve sensible information for decision-making with re-

spected value chain stakeholders. Further, valuable data sources for value chain stakeholders are 

available which can support them to pursue sustainable product management (SPM) efforts (cf. 

Honic et al., 2019), particularly, with a new regulation which is proposed by EC (European Commis-

sion) on batteries and batteries waste management, explicitly requires, by January 2026, that all 

the battery applications: industrial batteries and EVB, need to implement digital battery passport 

(DBP)which are vastly applied in the logistics and charging stations, below figure 23. presents the 

recycling value chains critical for the safety perspective. 

 

Figure 23. LIB-based battery value chain-critical for recycling and safety (Kauranen et al., 2021) 
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Finland is well known for its fame in ICT (Internet communication technology) solutions globally. 

Incorporating digital technology is especially beneficial to the safety management of Li-ion batter-

ies, logistics cross-border could be improved with a digital solution. Asian battery’s lifecycle profile 

li-ion battery, however, is difficult to assess. There is a need for a ‘green’ movement from the leg-

islation to standard. Certified collection systems are needed like the conventional lead collection 

chain, transversely for EVB collection. The expert O1 commented ‘The reason why the blockchain 

is used in logistics and the planned usage in this kind of materials and the energy system, I think it 

as kind of enabling technology for this from a safety point of view.’ 

4.1.2.3 Sustainable material supply and large-scale recycling 

In Finland, it is lithium, cobalt, and nickel three major battery minerals that are currently mined or 

in the process of being mined. Producer Responsibility System in Finland is complex, the material 

planning needs to be improved for nickel and cobalt which will increase production in volume in 

the future, as the international demand is increased. Presently, nickel and cobalt refineries are 

also produced for example, sulphates which are utilized in the battery industry. Finland is also the 

only country in the European Union that produces primary cobalt, and there are three Finnish 

mines where cobalt is produced, 113,000 tons of cobalt reserves are contained, and 370,000 tons 

of cobalt resources, which are estimated by the Geological Survey of Finland (GTK) (Strade, 2018). 

To diminish the GHG emission of the batteries and improve the LCA, Battery expert O1 respond: 

there are many companies i.e., Clibre, Umicore, and BASF have factories in Finland. They can be 

divided into three parts, and they are Lithium production, Lithium mining, and lithium processing 

into battery materials, for example, Clibre is in western Finland, 200 kilometres from the South of 

Oulu, which has a unique way of the sustainable materials that it has both the lithium mine and 

the Lithium process, because typically globally almost everywhere they are separated. Mining is a 

thing and processing is another thing. But in Here, this calibration next extreme case; the third 

part is battery manufacturing where the black mass is and making a battery which put together 

different components so that these manufactured batteries then they are sold to the vehicles. 

For ‘circularity’ is extremely important for these companies, and there are three parts that need to 

be paid attention to. Everything they do in mining needs to be circular from scratch because these 

kinds of side streams are running out. When digging the Lithium, different materials come, so the 

side stream circularity is one thing. Then, the mining part of Lithium production, typically when the 

second part is that two different levels of materials be made, high-grade and low-grade materials, 
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for making batteries, these low-grade materials need to be refined to the higher level, and some 

companies are refining the low grade.  

In Finland, Calibre is planning to produce high-quality battery material so that they can directly sell 

the material to the battery producers. Regarding the circularity in the mining industry, it means all 

the production side streams are managed and commercialized; the second part has two parts, this 

processing the lithium into items low grade, and only high-grade materials can be directly used for 

battery production. The third part, in this processing part, is when making high-grade materials, 

the circularity means these old used batteries could be recycled into making the battery materials. 

The problem is the recycled materials, for the old batteries where need a lot of cars, and there are 

more EVs and more users in Central Europe countries, where these locations can get the battery 

raw materials. 

EVB Circular value chain analysis relies on both internal and external analysis, across all stages 

from materials sourcing, smarter manufacturing, EVB application, and reverse logistics every activ-

ity should be connected to support to solve the agency problem with technology adapted, dema-

terialization (Allen, J., 2007), ensure competitive advantage, and cost and differentiate strategies 

must be utilized in CE activities with technology improvement, for example, to outsource the oper-

ations or establish long-term partners all are ways to deploy technology in the organization for 

cost-effectiveness with high-tech organizations, which need skill and human resources to manage 

the new technology.  

 In addition, Business Finland B1 states ‘Green growth as a promise to society successfully trans-

formed into a carbon-neutral society in technology and business development in the last decade 

has been tightly tied to the ICT, and Internet of Everything, this has applied to the modern supply 

chain to guarantee this has been in ritual, and accordingly, both renewable energy and transporta-

tion sectors have greatly improved their product and service toward this transformation. In terms 

of sustainability, the Nordics, Finland, Norway, and Sweden, are on top of the world index on sus-

tainability, taking from this, we do have a responsibility also to bring the mindset and drive envi-

ronmental-friendly innovation forward toward a circular economy, and sustainable value chain.’ 

4.1.3 Design thinking and Applications  

 (R0, R1, R2) +(R3, R4, R5) Manufacturing, distribution, and marketing & services to reuse. 
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 In this phase, design thinking is applied to meet the circularity goals and retain the secondary raw 

materials at end of the first life, and the value is generated through the design of the desired 

goods and services, and three parts are included: 1, smart goods production, outbound logistics, 

and end users’ consumption. Ecosystem approach to (R0, R1, and R2) innovative thinking ‘rethink, 

reduce, refuse’ in production (efficient Energy use, productive materials, and production adjust-

ing), outbound logistics, end-user awareness generation, bridging the knowledge gap and innova-

tive products operation, Business Ecosystem approach to innovation (R0, R1, and R2) are for smart 

manufacturing, efficient energy, and material usage, outbound logistics, generating consumer 

awareness, bridging the knowledge gap of product and operation innovation. Here (R3, R3, and 

R5) are for circularity increasing for the consumption to extend products’ life cycle and intensify 

the loops of the resource. At this phase, design thinking is for generating the economic value of a 

product, realizing the circularity goals, retaining, and reusing the secondary raw materials after the 

first use and managing processing costs by creating the desired product, considering industrial 4.0, 

through Re-use (Davis, 2016; Lombardi &Laybourn, 2012). 

During the manufacturing phase, the price of the final product generated from the secondary raw 

materials could be reduced with energy and production efficiency, and this helps to maximize the 

value; the efficiency of technology and human resources are required for the secondary raw mate-

rials processing in the circular value chain. In addition, some divisions play vital roles in the mate-

rial collected in this circular supply chain of inbound, outbound, and reverse logistics: smart pro-

duction, consumption, and outbound logistics, among which the inbound logistics are mostly 

ignored or renewable sources. Developing a community for value sharing & socially responsible 

consumption is also stressed in CE. 

Finland's innovation ecosystem covers large-scale recycling, raw materials supply, harsh environ-

ment, safety, BMS (battery management system), and traceability tracking materials from mining 

to recycling with a Battery ID across the value chain. when the industry pursues a business model, 

it is not impossible government indirectly interfere in case of market failure, and a certain form of 

goods might be required, for example, a digital passport for EVB, or like another case, for example, 

prescribing medicine when public health is affected directly with the consumption only. The leas-

ing or service models are likely to be helpful to retain ownership and responsibility when they are 

encouraged to do so.  

4.1.4 Consumption to use to Reverse Logistics for Evaluation 
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At the level of consumption or utilization, before Reverse logistics, collection through evaluation 

or sorting of the wastage is needed and prepared for input as secondary raw materials recovery, 

before acting, decisions need to be made through evaluation on whether technological or biologi-

cal processes. Many countries implemented Reverse logistics part is discussed, considering Re-

verse logistics (REVLOG, 1998) defined by the European Working group as a process that plans, im-

plements, and controls, recaptures value or properly dispose of, and the related information from 

the point of origin (Dekker et al., 2005), and the objective is to properly handle the waste, close 

the loops, and prevent landfill from the adulterating environment after consumption and usage is 

maximized with EVB lifecycle with sharing, reusing, repairing, refurbishing or intensifying, and re-

taining the value to recover and send the raw materials prevent the landfill or directly to the man-

ufacturer for new batteries, through the evaluation or sorting, decision and take action on the 

technological, biological cycle, and collect the wastage through reverse logistics.  

According to respondents V1, F1, and S1, and others, Finland is rich in key materials-cobalt, nickel, 

and Europe’s largest Lithium mine. Compared with other countries, there are also world-leading 

Material processing and recycling expertise clusters such as Norway and Sweden, and others, the 

main consideration of the Nordic value chain is to increase the use of EV cars and/or the battery 

amount produced in the EU. Finland has tight ties with these Nordic countries and is active in all 

areas of the recycling sector, starting from the optimal organization process of recycling, through 

the innovative dismantling, to the advanced machinery processing the secondary raw material. 

Finland has advanced digitalization expertise, which provides a functioning ecosystem with net-

works and digital infrastructures and has established numerous investments and projects with 

other countries and foreign companies. (German-Finnish Chamber of Commerce, 2020)  

4.1.5 Supporting activities for Circularity: Ethical procurement and Sustainable Supply  

Finland has many strengths, especially good at comprehensive solutions relevant to the harsh en-

vironment and demand (Business Finland, 2019). Regards ‘ethical procurement’ to make a more 

conscious choice and this made product development and marketing more concrete ‘green’ roads. 

Different roles of customers more than before, aware of the issues. A challenge for a lithium-ion 

battery to be efficiently recycled is the lack of adequate batteries. For efficiently recycling lithium-

ion batteries, battery second life applications to the users. Clear battery labelling as above men-

tioned would make recycling highly efficient and this is because different types of battery require 

for this topic is not only about future generations altogether, but also about lifecycle. Below are 



63 
 

 

the business models canvas from Company E to illustrate the nature of business and activities that 

sustainably facilitate reverse logistics (Pavel, 2018). 

CE advocate always when purchasing, always select secondary or renewable materials that could 

be intra-industry through sustainable or green or green public procurement. To understand recy-

cling outsourced BM, table1 presents company E’s BM canvas which conducts Sustainable pro-

curement that can be understood to secure objectives with sustainable development principles 

adhered to, i.e., to ensure a robust, healthy, and just society, endure within environmental limits, 

and advocate suitable governance.’ 

 

Table 1. BM canvas which conducts Sustainable procurement 

4.2 Business Models Ecosystem to Innovation  

A triangulated data analysis was performed with case companies’ sustainable reports of the vi-

sions or goals from their website and interviews combined with expert views. All five companies 
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are for-profit organizations, which sell either products or services to cover the cost and profit gen-

eration. The case companies are for-profit organizations by selling EVB-related products or ser-

vices. Valmet is a tier-one EV system assembler and one of the largest vehicles sub-contract manu-

facturers in the world, StoraEnso is a high-quality anode materials supplier, and Wärtsilä is a clean 

energy system provider, Fortum provides the material recovery solution from recycled EV batter-

ies with the lifecycle extension facilitated, and Akkuser serves EU countries with waste battery re-

cycling. When asked about the environmental impact, Finland's ecosystem has a positive impact 

on carbon emissions with collective effort. The relevant aspect of SCBM relates to multiple stake-

holders and the value generation and delivery are presented as the CBM portfolios below are like 

each other in that more job opportunities are created and engage with the sustainable supply of 

EVB materials for the EU. 

4.2.1 multi-stakeholders formed Strategic Alliances  

During the research project for the thesis, the minor incremental changes of all the participants 

observed change and it is identified that all the enterprises adopting CBMs consider re-think their 

business model regularly to incorporate CE principles. Furthermore, alliances formed such 

as StoraEnso and NorthVolt (2022); Fortum and Valmet (2021); Wärtsilä and Hyundai (2018); Umi-

core; Sandvik; Fortum, BASF, Nornickel, Terrafame, etc., Industries players form a strategic alliance 

(2020). Earlier in 2017, Wärtsila partnered with Hyundai Motor Group to utilize second-life electric 

vehicle (EV) batteries in the growing energy storage market. Wärtsila is one of the Top three play-

ers in the energy storage space and competes against Tesla and Fluence, and a big buyer and seller 

of LIB-based batteries, and more... 

Fortum and Valmet formed strategic alliances to build green and responsible, close-loop battery 

production and recycling by innovating their business models, with more companies using more 

recycled materials, and Fortum taking scrapes of the side products or scrapes from Valmet. For-

tum is a big company, the largest company in Finland, involved in many area businesses, even out-

side of Finland. With the general vision and slogan ‘towards a great cleaner world,’ Fortum is try-

ing in every way in all its operations to make the world a better place by producing cleaner energy, 

trading wastes, and optimizing energy efficiencies and lowering CO2 footprint, whether it is EVB 

charging or a running power plant.  

StoraEnso and Northolt joined together to develop and create batteries using sustainable material 

lignin-based from the renewable source ‘Nordic Forest,’ aiming for sustainable sourcing with cost 



65 
 

 

lowed. StoraEnso, anode material is made of lignin, bio-based materials, which is a binder and a 

component of a tree that keeps everything together in that phase. StoraEnso believes tomorrow’s 

renewable everything will replace today’s fossil-based materials, S1 ‘StoraEnso and other firms are 

working with the battery minerals, cathode side Lithium, Nickel, Manganese, and anode side is 

usually carbon-based, typically graphite in the anode side, and are mostly working with cluster. 

StoraEnso has many different product areas and many different business models and different 

markets. Regards the business model of StoraEnso, there is not only one. StoraEnso uses virgin ma-

terials taken from the forest, when making the pulp, we are circulating chemicals, used by products 

typically to make bio-based energy. In this sense, we are in the circular economy’. 

NorthVolt is a European battery cells and systems provider. Northolt is founded in 2016. Providing 

the world’s greenest lithium-ion battery with an ideal CO2 footprint and a diversity of nationalities 

of people, Northvolt has 3,000 people from one hundred different nationalities, and the mission is 

to decarbonize the future of Europe. Northvolt reserves the contracts from BMW, Fluence, Scania, 

Volkswagen, Volvo Cars, and Polestar, to support its plans to meet the requirements by establish-

ing the recycling capability that 50 percent of its raw materials can be recycled and reused in the 

batteries by 2030.  

4.2.2 Circular business models Portfolio 

For a sustainable business model is pivotal for transforming the organization from linear to circular 

paradigm, collaborative approaches call for firms to reengineer and adapt to innovative values and 

propositions (Charter, 2016). Furthermore, the intra-disciplinary approach, an ecosystem to inno-

vation and multi-stakeholders view has been taken for CBM transformation that business models 

change as the dynamic capability to foster businesses interaction, co-evolving with the ecosystem 

partners for more business, B2C to resume CE principles that emphasize the cross-sector collabo-

ration and ecosystem actors across their organization boundaries for value co-create co-capture. 

Incumbent firms from the Finland EVB sector form strategic alliances and take up the portfolios of 

CBMs as shown below table2.  

This research also identified some required enablers for these solutions to achieve the full circular 

impact. Together with the solutions, they help drive higher levels of circularity with the project 

BATCircle2.0 which pilot to testifying the technical and economic feasibility of such application for 

repurposing the battery as well as recycling initiatives. Several players are currently research po-

tential closed-loop recycling business models, but currently only Fortum officially set up closed-
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loop recycling systems for a few valuable metals such as cobalt and Nickel and other companies 

have put their sustainability strategy forward to steer their CE strategy as well. To ensure a fully 

circular economy model that all the materials are tracked across the value chain at the same time 

to ensure a climate neutral impact, are as motivations for the repurposing project, and that has 

been mentioned by the communication manager from these firms, and as the most important 

driving factor for their closed-loop recycling initiative in Europe, thus these sustainability goals and 

ambitions can not be achieved without incorporating CE principles.  

 

Table 2. The sustainable value creation and delivery of the Multistakeholder CBMs portfolios. 

4.2.3 Sustainable value creation 

According to the Raw Materials and Recycling Roadmap (Kauranen, et al., 2021), to optimize all 

sustainability aspects’ economic, environmental, and social results, BATCircle2.0 (Batteries Europe 

ETIP WG2) also highlight the CBMs- sustainable innovation entails a holistic view of CEBM 
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implementation at the organizational level from product design, manufacturing, and use at the 

end of first life management. Accordingly, the relevant aspects of a sustainable and circular BM 

relate to multi-stakeholders adopted the CBMs portfolios to enhance ‘circularity’ and the sustaina-

ble value generation and delivery are presented in table 3.  

 

Table 3. CE approaches for enhancing circularity’ and creating sustainable value. 

For complimentary of ‘circularity’ in the sustainable value chain, active CE players adopt CBM to 

enhance the ‘circularity, and a multi-stakeholders view needs to include organizations, big compa-

nies, and start-ups for the ‘refuse, rethink, reduce’ principles in the loop, the ecosystem approach 

is taken to innovation for taking up the CE principles, the new business model needs to be engi-

neered, which depends on Enterprises’ capabilities to experiment, innovate, and implement a cir-

cular business model for sustainability. In this research, an evolutionary view of ‘CE pioneers’ 
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current practices in Finland and the EU are instantiated, where there is other themes ecosystem, 

and more collaborations are still going on.  

4.3  SBM innovation towards Circularity 

For sustainability circumstances met with CBMs to achieve circularity, higher strategies of CE of 

Finland EVB sector are presented in this session. Firms increasingly start to implement the CE con-

cept in design strategies and business models as a principle to reduce resource use and impact on 

the ecological system to improve sustainable development to close, slow, and narrow the resource 

loops to inform flows of the material and energy with the loops dematerialized and intensified 

(Geissdoerfer et al., 2018; Oliveira et al., 2020).   

4.3.1 Narrow the loop: Smarter product use and manufacture. 

EVB a large cost and big essential component of EV is the key part of the vehicle, especially battery 

cells, if the OEM does not have its in-house production, and partnership with the manufacturer is 

to avoid ‘off-the-shelf’ specification from the vehicle batteries. This will attract new entrants into 

the EV battery Ecosystem and the challenge remains whether invest in the design for the OEMs 

specification or manufacture its own ‘off-the-shelf’ solution. Meanwhile, battery packs also pose a 

challenge in serving EV regards EoL, the disposable cost of reusing and recycling batteries before 

they enter the EV battery business, for the established manufacturers need also to consider the 

partnership includes domestic energy storage, remanufacturing. Direct recycling is prioritized for 

the raw materials to be recovered from the used EVB, especially for the reuse in new EVB (Yang et 

al., 2020). The Recycling company D addressed that near site assembly is necessary for the battery 

cell close to the battery pack production, as they are challenging to transport. However, most cell 

production is Asian manufactured, to improve on this, battery manufacturers need to negotiate 

with OEMs and well arrange the suppliers’ reliance on this.  

The Utility and manufacturing companies A and D have commonly agreed for both manufacturers 

and new entrants, it is crucial to forming a strong network of production to secure European EV 

expansion, manufacturers of EVB should consider moving the production site to their EV produc-

tion and Company A. Environmental protection is the key to implementing a circular economy 

strategy for EVB business development, as the EV is only a ‘green wash’ if the renewable energy 

was not in any context connected with EV charging. However, for companies who want to secure a 

place in the current EVB ecosystem, having a strategic partner with the OEM is the key to making 

space to survive in the ecosystem of EVB, and this is because OEMS of EVs has the advantage of 
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having built credentials with customers across the world over years already. In addition, the smart 

grid-related charging infrastructure still needs to make the strategic decision of where and how to 

build efficient and flexible utilities with smart sensors and meters to solve the billing issues, EVB as 

a tie connected with both EV and Smart grid with substantial electricity buyers of renewable en-

ergy is the topicality for nowadays research and interesting to be observed as the market is still 

evolving. 

All this can be concluded, as an ICE vehicle for EVs, the energy provider for the EV, EVB is a key dif-

ferentiator with a related service bundle for EV car user experience during and after the sales mar-

ket, and whether during car daily using process. For capitalizing on aftersales credentials and cus-

tomer charging experience, EVB products, and its service connection with charging infrastructure 

and utility provider is key for the enhancement of user experience and aftersales service for the 

EVB circular perspective. To uptake the EV car sales, and capitalize on the aftersales credential, the 

EVB business ecosystem provides a potential future to improve on this. Companies form strategic 

alliances for example, StoraEnso & Northvolt; Fortum & Valmet, F1‘Finland is in a great position in 

that way, there are many players, many companies in different genres, as Finland's a small country 

and people know each other. Regards to thenational strategy, people can sit down together and 

talk about how we should do this and how could we benefit each other and have good relationship 

with the companies who are in the value chain but not in the same parts so that beneficial feed-

back is coming from different companies to understanding the value chain better.’  

4.3.2 Close the loop: Recycling. 

For Battery recycling, reverse logistics, and manual disassembly are considered high-cost drivers 

for CE activities. Especially for countries with high EV sales volume, Albertsen (2020) suggests that 

a regional pre-treatment solution could lower the overall cost of high-cobalt EVB significantly; out-

sourcing to the local recycling companies to benefit from the high occupancy rate if EV OEMs’ 

sales volume is not high, and the decentralized disassembly of the module level, even to cell level 

pre-treatment to enable localization of recycling of basic material i.e., steel, aluminium in the con-

ventional recycling facilities has been identified as a potential solution that is promising for high-

EVB. Next to logistics, manual disassembly is another cost driver for recycling, which is why deci-

sions need to weigh up between those two aspects. However, the EVB technology is still evolving, 

and the different pack, and cell designs, as well as chemistry from different EV OEMs, hinder the 

effectiveness and the efficiency of the collection system. Companies A and D formed alliances for 

the synergy of the manufacturing scrapes and the secondary materials recovery and utilization.  
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For the close loop recycling, expert AA2 from the consortium BATCircle2.0 comment ‘Normally the 

battery is reused first but not until the end of the life of the battery then it is recycled. However, it 

is like even though in BATCircle, the focus is more on recycling the raw material. It should not be 

done before the end life of the battery. So, the reuse comes first and when they are not reusable 

anymore just then recycled the material, now, of course, it's always like do use it at the end of it, 

but there must be also careful calculations and lifecycle assessment at what point would it be feasi-

ble to use the batteries again and how long if the few cells get so low that not efficient to use any-

more, then they should be recycled as materials. but first comes reuse, and that they would be like 

stationary storage after automotive usage.’  

Company E's main cause is why both supply chains (reverse and forward)as market demand for 

the battery raw materials is high, recycling could provide an important part of the materials and 

mining is necessary to meet the gap, however when applying the CE strategies which need to be 

carefully considered, as the current market situation, the data set is like an island, and as an expert 

and Company E director commented on the data sharing is important in the process of recycling, if 

the ‘what, when,’ the battery is known, it is much easier for downstream recycling companies to 

arrange the schedule and capacity for it, through the shared platform for the outcoming materials, 

this also benefits the process further, thus the platform information exchange is important to 

make the whole recycling process efficient, and according to an expert from Business Finland, at 

least at the EU level, that data should be shared . 

4.3.3. Slow the loop: Reuse. 

The energy storage system provider and energy company designed, and deliver energy storage en-

closures, and put all the battery modules to have great capabilities on the delivery side. Firstly, the 

energy storage business is national in Finland, for the repurposing the lithium-ion batteries on the 

EV side, W1 responded ‘Wätsilä and Hyundai in 2018, did a test to see if the batteries that are 

used on the EV side could also be used on the energy storage side, taking some of the older EV bat-

teries and utilizing them for energy storage applications, as a result, it is quite difficult from a busi-

ness model point of view, especially to make some business out of it, it is time and labour consump-

tion at least, could not see an economic benefit out of it, lot of work needs to do to recalibrate the 

batteries, if want to get some money out of it then you would need to get all of the raw materials 

for free’.  
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As energy storage business has evolved, the company sees that the batteries used on the EV side, 

are not the same type of batteries that are used on the energy storage. They have a different use 

case of the battery on the EVB side compared to what is on the energy side. It is difficult to cross-

utilize batteries from E-mobility to energy storage based on just how chemistries are optimized on 

the case side. Many of the big battery suppliers need to consider how they are organized, usually, 

they are organized according to EV and then energy storage because of the functionality of the 

battery. In terms of the CE taking off for the energy storage side, W1 ‘It takes 5-10 years from now 

and if we think about asset deployment now, especially in the energy storage side, it is still not big 

volume, and it will become more relevant in the next few years, there are some good potentials 

also to take materials, recycle the raw materials and then utilize them again. Some OEMs are al-

ready on the pilot, because certain NMC, chemistries already are reutilized and will be reutilized for 

70% of the raw materials. It would make sense that they sort of buy or get back the batteries and 

can reutilize them again in their production. The end customers in the future will have the oppor-

tunity to settle the battery to either an OEM or some other company that is then doing business 

within the circular economy so that we can reutilize or repurpose the battery as much as possible.’ 

Regarding battery reuse, other challenges are the ownership of the battery that who owns the 

battery after the life of the car, for the producer, there are many uncertainties, and the usage data 

is deciding factor whether reuse or recycle. The second life is identified as EVB related business 

ecosystem. The challenges: range anxiety, charging infrastructure, and environmental pollution 

because of the sources of charging still hinder this sustainable development with the unsustaina-

ble sources and Battery EOL disposal.  

The second life could turn-still EVB ecosystems with the diagnosis of the lifecycle of EVB that un-

derlies the continuum of challenges as key opportunities. The expert AA1 responds, ‘Regards with 

batteries and the second life, it is going to be difficult to fulfill the demand, so every battery manu-

facturer will be competitive. Every country needs these batteries for its own. Also, for the EU, there 

are strict regulations, maybe it is easier to follow if the battery comes from a closer source, and if 

they meet the regulations, they are needed, however, there should be restrictions and guidelines 

on how to use and reuse,  collect that data and store that data about digitalization guidelines in 

the European Union’. 
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5. Discussion 

This chapter reveals the main findings of this research and their contribution to earlier research, 

the best practices for CE implements are demonstrated, and future research recommendations 

are presented to answer the main research questions and enhance the circular value chain with 

‘circularity, multi-stakeholders, organizations, big companies, of how the incumbent BM is inno-

vated in the ecosystem context and adhere to CE principles. These discussions are in line with the 

measures accommodated in the European Commission’s Strategic Action Plan on EVB ’to make Eu-

rope a global leader in sustainable battery production in the context of the CE (COM (2018) 293 

final, 2018). Hence, a more pragmatic approach is considered in this research to prioritize CE for 

more material efficiency and reduction of other forms of resources usages, for circularity to inte-

grate more sustainability aspects i.e., social dimension to the notion of CE (Murray et al. 2015; 

Geissdoerfer et al., 2019). Accordingly, Sustainable, and circular BM design integrate continuous 

innovation in the ecosystem context for CE/sustainability, as dynamic capability in the process was 

reviewed in section 2.4 based on related research, the CBMI process was investigated through sec-

tion 2.5, together with BMs as dynamic capabilities framework, to get a better understanding of 

different dimensions of the needed organizational change under the circumstance of ecosystems 

and continuous process for CE transition with findings of these types of companies. The empirical 

results in BMI demonstrate several success factors (BM design, Evaluations of materials, and the 

synergy of BMI for sustainability and circularity) to help innovate a sustainable and circular BM.  

This research presents the preliminary consideration of new BM design with a view of multi-stake-

holder, ecosystem considered, and holistic way of how to innovate in the value chain development 

from Finland EVB sector, the author argues contemporary BMs need to stress collective efforts of 

value creation in complex societal cases rather than focusing only on focal firm value creation, tak-

ing the case of CE development with the circular ecosystem considered to address the new trend 

of market, technology, and legislation. A synthesized conceptual framework has been proposed to 

transit to paradigm: circular BM adoption and with CE principles for example case companies’ 

portfolio adoption, a business ecosystem, and sustainable material sourcing in EVB development 

cluster from Finland, a brief categorization of BMI with CE principles that CBMs change and trans-

formation in the empirical study is beneficial for a holistic view of CE BM research, that organiza-

tion interacting and co-evolve with Ecosystem, the BM design process as dynamic capability en-

hances the ‘circularity’ /circular value chain for the long-term view of CE development for 

‘sustainability’. 
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Managerial implication  

The study holds the managerial implication for management from the battery and the raw materi-

als supply and recycling, from battery application to manufacturing in the EU EVB value chain to-

wards understanding and identifying opportunities for sustainable development. This research 

presents a framework that can be used for discussion and joint alignment of BMs among circular-

ity and sustainability. Indeed, depending on the specific operational process and the extent of the 

firm’s competence, various types of relationships may be required. The framework further empha-

sizes the importance of circularity for adopting the circular BMs with CE principles adhered to for 

sustainable development or reconfiguring BMI to create a better fit. 

Second, several success factors for BMI with CE principles for sustainable development need to 

consider and manage BMI for both circularity and sustainability with performance evaluation, 

which is only means to the end, and the facts are that LCA still evolving methodology, various fac-

tors for successfully innovating a BM considered CE Strategies, need to reconfigure, and redesign 

for sustainability. However, this research is not specifically focused on how to mitigate the identi-

fied barriers instead, the researcher finds it is important for engaging ecosystem players with 

cross-sector collaboration to overcome them for sustainability, and accordingly, close and narrow 

the loop. Indeed, for cross-sector collaboration to work out, close interaction and a trust-based 

relationship are crucial success factors for not only circularity but also for creating additional value 

for end users for sustainability.  

Third, the results address that green procurement with integrated services where sustainability 

play an active role in the BM innovation with CE principles considered differs substantially from 

the simple procurement of product and services regardless of specific ecosystem theme(strategy) 

and understanding of the whole context. Indeed, the roles of both sustainability and circularity 

change. Thus, considering Ecosystem strategies, which BMI needs to be based on, should do, and 

deliver (i.e., result) rather than tangle on specific components of BM or what BMs should be em-

ployed.  

Research Contribution 

The findings present a multi-stakeholder view for circular value chain management on incumbent 

BMI with ambient ecosystem considered in the circular value chain development context, that 

how they facilitate the change to BMs with CE principles adhered to enable more business to 
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‘sense, seize, transform’ with their capabilities developed with CE approach, as CE transformation 

may require system-level change. (Kirchherr et al., 2017; Velis, 2018).  

This framework (Figure24) presents multistakeholder view in the context of EVB circular value 

chain management (Hussain, M., Malik, M., 2020): how Business model innovation with circular 

economy(10’Rs’) principles adhered at organisational level for sustainability. The stakeholders are 

instantiated, for example, governments and institutions, EV original manufacturers, and other in-

dustry players such as Battery, materials, and cell makers; the CBMs portfolios and adoption of a 

combo of CE strategies are success factor for organizations enabling CE; and importantly, the 

planet and society are considered as important stakeholder, the ecosystem , and dynamic capabil-

ity approaches to innovation are essential for sustainability. In this framework, a sustainable circu-

lar process represents an iterative path of the material sources evaluation and design of product, 

process, and BMs of CE (Fruend et al., 2017) for sustainability. Given the importance and need for 

ecosystem orchestration to be able to enable other ecosystem players to innovate their BM with 

CE strategies (CE principles), diverse roles have been identified, such as keystone, dominant, and 

niche players. Wrålsen et al. (2021) identified key stakeholders, they are EV OEM, and battery-re-

lated businesses, and the results show that they need to collaborate to overcome the challenges. 

 

Figure.24. Multi-stakeholder view of Circular Value chain: Ecosystem approach to innovation. 

For businesses, firms that tend to transform to the CE paradigm, resuming CEBM/CBMs portfolio, 

forming a strategic alliance, BMI with CE principles for the synergy of sustainability and/or CE, to 

harvest the sustainable value of the ‘economical, environmental, and social’ benefits following a 

continuous innovation manner. The Ecosystem theory explains how company CBMs can be 
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dynamic capabilities of multi-stakeholder view, as manufacturing companies utilize ecosystem to 

integrate services for individual BM ‘sense, seize, transformation’ with environment change, which 

are increasingly seen as enablers for the transition towards a CE for the greater ‘sustainability.’ To 

help individual firms' environmental value proposition to reach system level changes (Manninen et 

al.,2018), and to understand better how companies’ BMs innovate in at ecosystem levels to 

achieve the transformation to CE sustainable development. 

Adoption of a combination of various CE strategies into CBMs is a success factor for organizations 

enabling CE. In the context of sustainable EVB circular value chain management (Hussain, M., Ma-

lik, M., 2020), the ecosystem and dynamic capability approaches to innovation are essential. Eco-

system business co-evolving and circular BMs co-existing with the synergy of CE-oriented and Sus-

tainability oriented BMI leverage new technology will ensure value co-created and new 

opportunities co-explored, and advantage co-exploited of concrete growth of BMs underpinning 

CE principles, as CBM are a subcategory of SBM, CBMs as networked nature they do not have to 

close the loop by itself that they can be part of the ecosystem, collaborate with others to close the 

Loop. Further, a BM is commonly acknowledged as how businesses create deliver and capture 

value, CBM in a similar vein it described how the BM is in the close loop, this research recognizes 

circular ecosystem creates, captures, and delivers value, as a business can not capture value be-

fore it creates value, BMs as the framework, accordingly, were conceptualized as a dynamic capa-

bility, analytical tool, and as a boundary-spanning tool foster the ecosystems interaction so that 

the sustainable value is co-created, opportunities co-explored. BM in a Circular ecosystem context 

and it is indicated through the case studies in this research that a deeper link exists between CBMs 

of a focal firm and its ecosystem players, as a result, which takes the form of an iterative journey 

with dynamic nature of the prospective BM configuration, rather than highlight alone the outcome 

of CBMs innovation; the entire BMs change; the role of the orchestrator; and the circular ecosys-

tem (Zucchella & Previtali, 2018). 

The synergy of BMI for circularity and sustainability perspective 

As the business competition has been already transferred from platform to ecosystem level, with 

the web 2.0 and 3.0 development of digitalization, competition also transgressed from product de-

sign to value chain design, ecosystem approach to innovation is highlighted in this research that 

data sharing at least at EU level is a precondition for EVB circular value chain sustainable develop-

ment from Finland and the EU. 
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In this research CE for sustainable development happens at Macro, Meso, Micro: Macro: Regional 

level, NEED EVALUATION for Sufficiency in the long run because CE is a contested concept; Higher 

efficiency is needed i.e., Legislation adaption; Data and cloud management; Meso: industrial level, 

Design for industrial wide collaboration: BMs, systems, products, i.e., CBMs portfolio; strategic alli-

ances; Technology advancement; CE strategy Organisation; Micro: company level, Product, pro-

cess; Bio cycle and/or Tech-cycle. Process: i.e., Chemical Circulation on site; CE strategy on Busi-

ness unit level. Evaluation’ and ‘Design’ are interchangeable and iterative processes that design 

sits at the centre of CE, however, for a business to develop ‘sustainably’, the metrics of the perfor-

mance of CBM and CE need to be measured for example, the battery materials need to be evalu-

ated for the improvement of the chemistries of the batteries or optimize the process, as well as 

from system level (Industrial) change of the EVB sector.   

 

Figure 25. Circular BMs Ecosystem approach for Sustainable development: Dynamic perspective. 

The synergy framework (Figure25) is to demonstrate the relationships of various BMs elements 

and the interplay, and close the gap of multistakeholder BMI with CE strategies for the synergy of 

BMI for circularity and sustainability which is guided by the BMs process (Wirtz, & Daiser,2018), 

namely of how to innovate such a prospective  BM collectively to incorporate  CE strategies into 

their operation, then the iteration of the design thinking with whole battery material production in 

Europe that have been planning and is emerging for the value chain of EU EVB sector. Evaluation 

of the BMI process, to integrate the CE strategies towards circularity (Geissdoerfer et al.,2018) 

with higher CE strategy to close, slow, and narrow the resource loops for CE sustainable develop-

ment. For EVB sector CE sustainable development: 1). BMs networked business ecosystem 2). 
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Ecosystem approach to innovation (R0, R1, R2) in the value chain development 3). Design and 

Evaluation to slow, narrow, and close the resources loops. 

To construct more sustainability and avoid the rebound effect of CE in the future on one hand and 

on the other, avoid landfill, the evaluation of the materials of EVB needs to be done at an ecosys-

tem level, accordingly, BMs can be seen as dynamic capabilities as an ecosystem approach to inno-

vation and multistakeholder view to innovate the prospective BM with CE principles adhered to 

and facilitate businesses, more B2B, B2C to ‘VCC, OCC, and ACC’ (value cocreate, opportunity co-

exploit, and advantage co-explore) and ‘sense, seize, and transform’ to environment change ( Jun-

tunen, 2017; Gomes et al., 2018; Teece, 2018 ). For EVB sector is evolving and affected by market 

trend uncertainty, technological advancement, and adapting to legislation. Design is the centre 

and iterative path for EVB CE but never finished and collectively slows, narrows, and closes the 

loops by using renewable sources and recyclable materials. (Pavel, 2018; Gomes, et al., 2018; Pie-

roni et al., 2019; Silva, 2020; Geissdoerfer et al., 2020, Wrålsen, 2021). Figure 25. presents the 

framework for CBM transformation: the synergy of BMI for circularity and sustainability. 

Importantly, the information and material flow circles are enabled by digitalization through design, 

PSS, evaluation, reverse logistics, product reuse i.e., EVB second life for renewable energy storage, 

and material reuse. The centre element for CE strategy implementation is the ‘sharing economy’ 

through the whole value chain’ with data reliability; the left half ring represents the renewable en-

ergy with sources diversity; the right half ring is another key elementof  PSS A.K.A. the product as a 

service system includes design for product and materials to phase out the waste; and redesign for 

product and material reuse and process efficiency and cost-effective for pricing strategy. As the 

result of this research confirms CBM is key to mitigating climate by reducing GHG emissions i.e., in 

the raw materials sector, better use of materials and products, and contributing to CE strategies 

(Batteries Europe ETIP, 2021).  

Combined with a sustainability strategy to increase product material circularity with eco-redesign, 

optimize the production process with a low footprint, extend life with reuse, remanufacturing with 

second life, recycling and valorise the secondary material the life-cycle concept of EVB encom-

passes use, reuse, and recycle across the whole value chain. Most efforts have focussed on con-

tracting or redeveloping such EVB facilities. For the former, the results have been slow aging and 

retirement of EVB. For the latter, redevelopment has taken place through repurposing cases and 

redesigning using new materials.  
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The design sits at the centre of CE (Silva, 2020), however, it is an iterative process never finished, 

for the rebound effect of CE, Evaluation for the impact is as well important, so that a well-designed 

BM coupled with a well-designed product to be successful. To innovate such a sustainable and cir-

cular BM, it is about circularity that leverages the retained economic value after the initial life of 

the products and generates new offerings to innovate the mechanisms of the value proposition, 

value creation, and delivery and value capture (Linder & Williander, 2017). Circular product design 

involves, and accordingly the new BMs  are needed  for the sustainable development of the EVB 

sector;  for BMI  incorporate these strategies (CE Principles) is crucial for the main stream business 

to facilitate more business B2B and B2C to assume the CE principles, which  recapture value after 

the first life of a product, access to products and components and materials during and within the 

post-usage loops, and configure who are available in the system to collaborate, experiment, and 

support the solutions that are feasible in the near, intermediate, and long term, in circumstances 

of the solutions are not possible at the current moment. (Silva, 2020). 

Success factors of innovation toward a prospective BM  

Given CE is recognized as a driver for sustainability, the CE and CBM transformation also brought 

uncertainty on the potential environmental impact of new circular BMs (Mont, 2002; 2007; Tuk-

ker, 2015). In addition, the direct relationship of sustainability with CE-oriented BMI needs further 

investigation, for which current research has identified circular BM evaluation on their contribu-

tion to environmental impact, need to be evaluated for sustainability; With recognizing the im-

portance and the need for ecosystem orchestration to be able to enable other ecosystem players 

to innovate their BM with CE strategies (CE principles), diverse roles have been identified, such as 

keystone, dominant and niche players. This indicates the importance of the ecosystem orchestra-

tors emerging as owners of platforms that facilitate CE transformation. Therefore, the role of the 

orchestrator in the ecosystem as well as the diverse types of ecosystem partners, need to be ori-

ented toward the CE paradigm with CE principles implemented. 

This research highlights the anecdotes of sustainable BMs, and especially BMI leverage the mod-

ern technology advancement requires firm digitalization with the demand side of PSS system with 

lifecycle considered to get more accurate information flow to avoid ‘garbage in and garbage out.’ 

This research also recognizing to better understand the community, big data analysis is essential 

to optimize the system efficiency and efficacy from a circular BM implementation perspective to 

diminish the waste with a proactive strategy and system design thinking, since data collection is 
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not a problem from a technology perspective, however matching demand from starting point of 

end users behaviours analysis, the ecosystem interaction is also highlighted, regards get infor-

mation feedback system from connect to upstream manufacturing supply strategic planning, to 

target the segmented customers through the system taking advantage of this information flows 

with partners or alliances, marrying (with good strategy) the sustainability with desire is the key to 

the sustainability of every part of a system and this also answers the second question. 

 

Figure 26. Success factors of Business Model Innovation for Circularity with CE Principles followed.  

As illustrated in the empirical results Business is featured a systematic nature for BM innovation, 

Cross-sector collaboration needs to be managed under the innovation ecosystem via exchanging 

information with relevant actors through information flow with the material flow as Principles un-

derlined, which facilitate the focal company and whole ecosystem advancement. The result shows 

that with the synergy of the BMI for ‘circularity ’and ‘sustainability’, the BM design process models 

to incorporate, especially the enablers or the key success factors highlighting the business to carry 
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out the CBM innovation process with these success factors that can affect BMs change for trans-

formation, namely: 1. Design for 'circularity' i.e., Materials for repair, reuse recycling, etc.2. life cy-

cle assessment and management 3. EAAS: everything can be designed as a service. 4. Process opti-

mization: reverse logistics; Dismantling and storing, and disposal of materials. etc., 5. legislation 

and regulations and government support. The findings from these multiple case studies of the in-

novation ecosystem demonstrate the dynamic capability for BM change and collaboration with 

multi-nation, institution; cross-sector, and intra-discipline stakeholders for optimizing the process 

and price strategizing mechanism due to system thinking, and for lack of capability for handling 

uncertainty and volatile changing environment can be understood as part of a possible transfor-

mation to a sustainable CBM(s).  

According to the research findings, the single case study revealed the identified CBM challenges 

for firms to conquer that can be mediators if the firms successfully conquer these challenges and 

the prospects to earn the legitimacy to get a competitive advantage to facilitate between organi-

zation readiness for the change. The framework factors BM design elements and entrepreneurship 

components, showing the key challenges and strategies of CBMI, summarizes that the dynamic ca-

pabilities of a firm can likewise influence innovation transition through business strategy: 1. Indus-

trial symbiosis, 2. Design of products and services, 3. Extending the recourse value. 4. Reverse Sup-

ply Chain, 5 Integration of information processing (Mattos &Alburguerque, 2018) besides the 

factors to develop the BM more circular: 1. renewable energy usage increase. 2. Co-design: eco-

design for recycling, reuse, and remanufacturing, 3. Advanced technology engineering 4 Pricing 

strategy: cost-effective through overall process optimization 5. Resource management capabilities 

to align the resources for transformation. 6. Marketing management communication. 5. Strategic 

alliances and complementary. This research identifies the strategies which are firm perspective 

CBM transformation.  

Managerial implication of organization  

There are bulks focus on static view CBM literature and this study offers dynamic CE BMs view pre-

sent in the emerging EVB sector in Finland, and hopefully, this work will further the research in 

this area. As illustrated in the empirical results CE business featured a systematic nature for BM 

innovation, Cross-sector collaboration needs to be managed under the innovation ecosystem via 

exchanging information with relevant actors through information flow with the material flow as CE 

principles underlined, which facilitate the focal company and whole ecosystem advancement. In 
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this study, the business ecosystem is seen as a ‘bundle of interlinked BMs,’ where value co-crea-

tion, co-capture, and co-opetition as well as co-evolution are visible (Ahokangas, et al., 2014). and 

stresses the need to understand how the integrated, co-dependent processes of value co-creation 

and co-capture influence on BMs of individual firms in co-evolving business ecosystems. Below the 

sketch represents E-health (cf. Gomes et al.,2018) BMI for sustainability, with an ecosystem ap-

proach, the same as the ‘SoH’ ‘’SoC’ is fundamental for EV battery, recycling, and reuse. 

Figure 27 Typology of BMs ecosystems interaction as dynamic capabilities (cf. Gomes, et al., 2018) 

CBMI immerged as a success factor that incorporates several BM design elements for transition to 

a sustainable and circular BM to enable various products, the process of production, and post the 

market, to consider a unified proactive approach to the sustainable innovation of BM, this re-

search enhances understanding of the benefits of collaboration, value chain engagement; market-

ing and education from the materials recovery perspective and resource management for the 

economy (Awan, 2022). Understanding of circularity and change is seen to foster interaction with 

the ecosystem, and that will help enterprises to innovate a circular BM for sustainable develop-

ment with CE principles adhered to, and take account of BM design elements such as, the modera-

tor: i.e., Legislation and government support for material reuse; competencies i.e., various key 

strategic for CE implementation i.e., pricing and other business strategies such as cross-sector col-

laboration for the overall process optimization, and all these concepts supports BMI with CE 
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principles thus, contribute to scale a successful CBM innovation for materials reuse system (Awan 

,2022). 

The ecosystem stakeholders rather co-developing their capabilities in the ecosystem from the per-

spective of BMs, and they are conceptualized for enabling the ecosystemic and symbolic interac-

tion in the circular ecosystem through OEE (opportunities co-exploration and exploitation), VCC 

(value creation and capture), and AEE ( advantage exploration and exploitation) (Gomes, et al., 

2018) with CE principles adhered to BMI, and the co-development is the key through sensing, seiz-

ing, and transforming to CE environment change to enable sustainable circular ecosystem’s suc-

cess and sustainability. A more dynamic view of BMI needs to promote and resume CBMs (Accen-

ture, 2015; Sitra, 2020) for CE incorporating wider scope of sustainability, create new and/or 

innovative BMs for more businesses B2B, B2C resume CE principles, taking account of the ambient 

ecosystem of BMs dynamic view (Pieroni et.,2019), BMI with  CE higher strategies ‘slowing, clos-

ing, narrowing’ the resource and energy loops implemented at the organizational level to generate 

the sustainable value of ‘ecological, social, and economical’, and ultimately contribute to EVB sec-

tor sustainable development. 

Gap exploitation process of BMI for CE/ Sustainability for EVB sector  

This research also adds to CBM unfolding the whole value chain engagement for the ‘circularity’ in 

the industrial internet network system. Achieve widespread CE acceptance, requires increased 

business and end users to resume CE principles, to consider industrial societal patterns of an in-

dustrial and/or reason the circular economy, the distinction between B2B and B2C blurred. This 

research presented a generalized exploratory analysis of how to innovate a BM with CE principles 

for sustainable development can be implemented at CE active firms and capitalization needed for 

overall cost-effectiveness and the overall process must be optimized, starting from material design 

and the government support and regulations are fundamentally important to enabling all the ac-

tors in the whole value chain engaged to achieve the sustainability objectives in designing CBM in-

novation. Further, for BMs to change or transform and integrate with the synergy of ‘circularity’ 

and ‘sustainability’ BM design elements of BMI, the transition is not straightforward, and it is a 

complex journey that flexibility of design elements and CBMs portfolios all need to be considered 

so that the entire BMs change is possible, and it is an iterative process. However, the BMI is not 

meant to be radical, the entire BM of the organization must be aligned with the goal of the ecosys-

tem, otherwise, the strategy of the whole ecosystem must be changed. Below is the research 
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about the process of BM design for firms from the EV industry in early-stage innovation ecosys-

tems (Cambridge Service alliances- Weiller &Neely, 2013) and a dynamic perspective of the BMs 

design framework of BMI for ‘circularity’ in emerging ecosystems as below:  

 Figure 28. Dynamic theory of BM design in an ecosystem context (Cambridge Service Alliance-

Weiller &Neely, 2013) 

The dynamic theory (Gap exploit) combined with sustainability strategy is necessary to BMI for cir-

cularity, increase product material circularity with eco-redesign, optimize production process with 

a low footprint, extend life with reuse, remanufacturing with second life, recycling and valorise the 

secondary material the life-cycle concept of EVB encompass use, reuse, and recycle across the 

whole value chain. More efforts should canter on i.e., EVB infrastructure contracts and redevelop-

ment. As a result of the former, there is slowing aging and retiring EVB; for the latter, the redevel-

opment occurs through repurposing, and for some occasions, redesign with new materials. Lately, 

it was emphasized that the transport and power sector will eventually couple together with the 

circular battery value chain for example, V2G (Vehicle to Grid) also be developed (WEF & Global 

Battery Alliance, 2019) to produce more renewable electricity to produce ‘green’ smart EVB, thus 

fulfilling two purposes: reuse the EVB for less demanding applications: the renewable energy stor-

age and recycling retired battery materials would be otherwise expensive to manage or treat. As 

the research results indicate that innovating the prospective BM with the CE principles adhere to 

could be a promising way in securing EVB's future and contributing to its circularity, and that of 

the city/region where they operate for long-term sustainability.  
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6. limitation and Future Research 

The present research shed light on the initial discussion on sustainable development of EVB sector 

analysis on BM innovation with CE perspective, a holistic, multi-stakeholder view of BMI for the 

synergy of sustainability/CE (Pieroni et al., 2019; Wrålsen, et al., 2021), however, EVB ecosystems 

are only emerging from Finland, there are: sustainable supply, large recycling, battery manage-

ment system, traceability, harsh environment, safety (Business Finland, 2019), Further study and 

longitude study is recommended for the mid- or long-term sustainability.  

While CEBM implementation at a system level facilitates more firms to transform to CE paradigm, 

only big firms are opted to study the emerging topic of firms BMI with CE principles adhered to. 

For circularity, big firms have more resources than SME, easily create a win-win-win sustainable 

situation (Antikainen &Valkoikari, 2016) that is determined by pioneers’ circular spirits and their 

entrepreneurial capabilities (De Los Rios & Charnley, 2017), ultimately, they contribute to sustain-

ability and drive ‘growth’, here organizations core capabilities can be seen as dynamic capabilities. 

However, the start-up role can not be ignored, as they have high flexibility and responsivity to 

market changes. Importantly, more start-ups could collaborate with the incumbent firms that are 

also active to realize the CE strategic goals in this CE field, as radical innovation plays also a central 

role and have a direct or indirect impact that has been argued to have a higher capacity to adopt 

more disruptive CBMs, and for BMI ‘sense, seize, and transform’ to environmental changes (Teece, 

2018; Juntunen, 2017; Bergset and Fichter, 2015; Hockerts and Wüstenhagen, 2010; Rizos et al., 

2016) with CE principles adhered to for the long term sustainability, so future research could focus 

on more dynamic capabilities view  of start-up, to innovate such a prospective BM, or lean start-up 

approach is recommended. 

 For circularity is essential for the value chain of the EVB sector’s sustainable development,  this 

research core focus is of the key stone players organizational level BMI for  sustainability benefits, 

mainly the production side of CE is focused, although the services provided between the industries 

have been analysed,, the future research could be conducted more on consumption side i.e., con-

sumer or end users’ perspective for the ecological benefits,  address the  applications and reverse 

logistics segments in ecosystem context (Pavel, 2018). For CE decouple economic growth from the 

mother earth resource depletion, the continuous evaluation of the sufficiency of critical raw mate-

rials in the future are highlighted, for Climate change and resources saving are the global issues, 

every country should consider them. 
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Appendix 1. Interview questions: 
Can you introduce yourself except for names (if you do not want), i.e., titles, positions and every 
other related matter in your organisation and company about the business development in EVB 
sector? 
Five Circular business models as well as circular economy principles will be the themes to be inter-
viewed and want to hear from, and you can find related information from the attachment of the 
invitation email.  
Please answer the questions below during the interview session: 
Business Scope in EVB sector 
What of your businesses is/are related to EVB sector or is/are going to develop? 
What are your core capabilities to build successful business of EVB sector?  
Please describe the development of your company’s business in EVB sector, particularly at differ-
ent stages? 
Circular Economy  
How is your business related to Circular economy? 
How does it approve or disapprove your business? 
What do you think of lifecycle management in EVB business sector? how your company deal with 
it? 
What are the best practices and principles poised to Circular economy development of EVB sec-
tor? 
 
CBM Portfolio and CE Principles 
What are your circular business model portfolio or is going to build? If not, any misconceptions or 
visions? 
What Circular economy Principles your business is following up or are going to follow up? If not 
yet, what are the misconceptions and visions? 
What do you think of CE principles? How does it relate to circular business models?  
Any suggestions for new business models or business model innovation for embracing CE princi-
ples? 
 
Ecosystem and Strategic Allies 
What is your company position in the EVB Ecosystems? Have you identified the types of your 
stakeholders?  
What are the challenges at different stages of the ecosystems of EVB development?  Success fac-
tors? 
Who are your strategic allies for sustainable development of EVB sector business? 
How do you complement each other’s business? How do you share information and knowledges? 
 
Sustainable Development  
What sustainability aspects ‘Social, Environmental, Financial’ impacts your business is/are after?  
Please describe the product, process, and their roles regarding sustainability in your business.  
Any plans or ideas to implement a sustainable and circular business model in future? If not, what 
might be the misconceptions and vision. 
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Appendix 2. Interview respondents and Data Collection  

 


