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Executive summary 

Introduction  

It is clear that there is a lot of pressure on the global natural ecosystem. An answer to this, is the concept 

of sustainable development. However, a key issue in the global sustainable development is the linear 

(one way) throughput flow of energy and materials between nature and human economy (Korhonen, 

Honkasalo, & Seppälä, 2018). The concept of circular economy, whereby a reverse flow is created, 

seems a logical answer to the non-sustainable take-make-waste paradigm (Antikainen & Valkokari, 

2016; Korhonen et al., 2018). With this, waste should be eliminated by turning goods that are at the end 

of their life into resources for new goods (Stahel, 2016).  

Neways Electronics International N.V. wants to take actions with regards to sustainability and 

circularity, therefore, one of the pillars in this strategy is to focus on the end-of-life of products. The 

company is active in the electronics manufacturing services (EMS) market and offers customised 

solutions for customers. The products that Neways delivers to its customers are full of valuable 

components which do not lose their value after usage. However, some components are not up-to-date 

anymore when its use-cycle ends and need to be upgraded in order for the product to function again. 

The problem that Neways faces is that they do not have a suitable business model for circular activities 

such as refurbishment and remanufacturing. In this research, a remanufactured products was seen as an 

‘as-new’ quality whereby a new lifetime is similar to that of a new product. In contrast, a refurbished 

product was seen as ‘like-new’, with a remaining service-lifetime less than that of a new product (Lund, 

2012, as cited in Chen & Chen, 2019). Therefore, the aim of this study was to identify how Neways can 

adapt its initial business model to serve the refurbishment and remanufacturing market. The research 

focusses on the semiconductor, medical, and industrial segment of the company Neways. 

Prior research concluded that a good business model is a key source of competitive advantage, facilitates 

first-mover advantage, and may affect firm performance (Gassmann, Frankenberger, & Sauer, 2016). 

It therefore plays an essential role to help companies operate economically in a circular economy 

(Nußholz, 2017). Based on the literature and problem that Neways is facing, the main research question 

of this research was defined as: How can Neways adapt its initial business model to serve the 

refurbishment and remanufacturing market while achieving positive outcomes on the economic, 

environmental, and social dimensions?  

Methodology 

A literature review was conducted to create an understanding and manage the diversity of knowledge 

regarding (sustainable and circular) business models, transitions, business model frameworks, and 

business model experimentation. The ecology of business model experimentation (EBME) map was 

used as the approach for the transition to a more sustainable business model for refurbishment and 

remanufacturing. This systemic framework focusses on the interactions with other business models in 

order to create systems-level change for sustainability. Informal conversations were held to create an 

understanding of the processes of Neways and the problem they are facing with regard to a business 

model for refurbishment and remanufacturing. Semi-structured interviews were conducted to define the 

initial business model, the dependencies with other business models, and to discover the requirements. 

The interviews resulted in valuable qualitative information, considering some opportunities for Neways 

to employ. In addition, documentation was used to triangulate the findings gained from the semi-

structured interviews, specifically for the initial business model and the requirements. The findings and 

literature sources were used as input for the design process. A constant interplay between the analysis 

and the design step, and multiple iterations have resulted in the solution design. The solution design 

was evaluated by experts within the company about the important aspects of the business model.  
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Findings  

Resulting from the literature review, the business model framework of Richardson (2008) is the most 

appropriate framework to understand the firms business. The framework is simple, yet clarifying, and 

includes the essential components of a business model. However, this framework did not imply a 

sustainable or circular aspect. Therefore, the business model framework of Richardson (2008) has been 

adapted by Bocken and Short (2016), resulting in a sustainable business model framework. 

Additionally, the circular take-back system (Lewandowski, 2016) is added to the sub-components in 

the business model framework of Bocken and Short (2016). The adapted framework was used in this 

research to map the business model. 

The results from the informal conversations provided insights about the viewpoint of stakeholders 

regarding refurbishment and remanufacturing, leading to a stakeholder analysis whereby the interest 

and influence of the most important stakeholders were mapped. Most stakeholders have a positive 

attitude towards refurbishment and remanufacturing activities. Although, account engineers are more 

conservative since they are not convinced that the quality of the products stays equal. This is not a 

surprising outcome, therefore this stakeholder group should be kept satisfied.  

The results from the semi-structured interview showed how the initial business model for reuse 

activities looks. Neways provides customers a service to repair products that are malfunctioning, broken 

or old. Neways focusses on existing customers with products ranging from low product mix, and high 

volume to high product mix, and low volume. In addition, the segment is roughly divided in the 

customer segments semiconductor, medical, and industrial. The knowledge and skills of employees, 

and the resources needed to perform a repair were seen as the most important value creation and delivery 

methods within Neways. The revenue model is based on specific cost calculations with an additional 

surcharge for profit. Subsequently, value is captured by increasing strength of the partnership with 

customers, learning more about the product and process, and decreasing the overall material use.  

The results from the semi-structured interview also provided insights in the interactions and 

dependencies with other business models. Focus was put on the dependencies and interactions regarding 

infrastructure, products/service, and resources. The dependencies found were categorised in a neutral, 

competitive, or symbiotic dependencies in order to define how the dependencies affect the initial 

business model. The last part of the semi-structured interview was focused on solution-related input. 

Therefore, the results of the semi-structured interviews provided insights in design requirements and 

possible opportunities for the solution design. These suggestions included universal test equipment and 

expanding the customer segments. 

Solution  

It was opted to redesign the initial business model for reuse activities rather than creating a complete 

new business model, in order to ensure that it fits in the current processes. For clarity purposes, the 

evolution of the initial business model is referred to as the new business model. The solution includes 

three solutions that act simultaneously but are not all applicable in the same situation.  

Neways should offer a full-life cycle service in which scrapping of a product is included in an options 

model. A preferred partnership with a certified scrap supplier should be implemented to offer the whole 

range of reuse activities while also offering a solution to customers when after analysis a product 

appears to be not suitable for refurbishment or remanufacturing. The owners/customers of these 

products can be offered the possibility to send the product directly to a certified scrap partner of Neways, 

instead of doing this themselves. Offering the scrap option (in the options model) helps to turn waste 

streams into valuable and useful input to other business models (Bocken et al., 2014). It eliminates life 



VI 

 

cycle waste, material loops, and make best use of under-utilised capacity. In addition, it can reduce 

unnecessary transports between the customer and Neways, which will help to achieve the sustainability 

goals of the customer. Costs are reduced by having an optimal and efficient process with the reuse 

activities. The cost for the certified scrap partner should be passed on to the customer. Next to current 

customers, the options model should target non-Neways customers (i.e. old and potential new 

customers) for refurbishment and remanufacturing activities. Offering the service to old and potential 

new customers for a premium price will ensure that the investment for new universal test equipment 

will be partly returned (depending on the amount of potential new customers). Revenue is made by the 

increase of products being refurbished or remanufactured, and new customers that sign an agreement 

because of the life-cycle options model that Neways offers.  

Moreover, multilevel products are difficult to disassemble, resulting in less parts that can be reused for 

refurbishment or remanufacturing. Having the original design specifications and the ability to optimise 

product designs, one can improve the design by means of modular designs. Design for refurbishment 

or remanufacturing creates a value for the environment by reducing the stream of waste to landfills, and 

spared natural resources. Having modular designs captures value for Neways since the labour time that 

Neways is working on reuse products can be reduced and therefore the turnaround time for 

refurbishment and remanufacturing products as well (Lüdeke-Freund et al., 2018). Costs are thus 

reduced through the optimal use of materials and reduced labour time, which leads to increased profits. 

Last, the new business model could be expanded with the creation of a reuse facility close to the 

customers of the most valuable customers of Neways (end customers) for high running products. To 

start, only the high running products should be reused at a facility close to the customer. The reduced 

turnaround times as a consequence of a facility closer to the end customers is a potential value for the 

customer. Also for the environment is value created since less emissions will be released and less 

pollution will be generated as a consequence of less shipment back and forward between end customers, 

customers, and suppliers. The value for Neways is captured in more profit that could be generated when 

performing reuse activities on high runners at lower cost facilities.  

The new business model focusses on existing customers groups (semiconductor, medical, and industry) 

of Neways for design for refurbishment/remanufacture. A collaboration with customers is desired to 

improve the designs of the original equipment manufacturer (OEM) as well, which values both the 

customer and Neways. Current customers with high running products are targeted to let their products 

refurbish or remanufacture at a new to create reuse facility close to the customer. The service could be 

expanded for low running products and eventually high running products of non-Neways customers in 

order to grow. For the options model including scrap option, Neways should target current customers, 

old customers, and potential new customers. The solutions presented are valid for every customer 

segment, however, a particular solution (e.g. reuse facility) might be more suitable for one customer 

segment than another.  

Conclusion  

The results contribute to the literature by using and testing the business model experimentation 

framework of Bocken et al. (2019) in another setting while at the same time designing a sustainable 

business model for refurbishment and remanufacturing market. The main conclusion of this research, 

and answer to the research questions is that there is not one optimal solution to adapt the initial business 

model that works for every customer segment, i.e. semiconductor, medical, or industry. However, the 

findings from the semi-structured interviews and the literature provide several suggestions that can help 

Neways to adapt and innovate its initial business model to ensure a long-term competitiveness. 

Recommendations to improve the initial business model include design for refurbishment and 
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remanufacture which can result in faster and easier handling of returning products, an options model in 

which a scrap option is provided that helps to turn waste streams into valuable and useful input to other 

business models, a reuse facility close to the customer especially for high running products to deliver 

more value to the customer, and close partnerships with customers, suppliers, and a certified scrap 

partner to generate solutions that foster shared value dimensions. The various solutions will help 

Neways to adapt the initial business model to serve the refurbishment and remanufacturing market while 

achieve positive outcomes on the economic, environmental, and social dimensions.  
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1. Introduction 

The population is growing, the sea level is rising, and the deserts are expanding. And this is all 

happening at an accelerating pace (Korhonen, Honkasalo, & Seppälä, 2018). It is clear that there is a 

lot of pressure on the global natural ecosystem. An answer to this, is the concept of sustainable 

development. Sustainable development is defined as “development that meets the needs of the present 

without compromising the ability of future generations to meet their own needs” (Korhonen et al., 2018, 

p. 38). A key issue in global sustainable development is the linear (one way) throughput flow of energy 

and materials between nature and human economy (Korhonen et al., 2018). This causes a shrinking in 

the size and volume of the global natural ecosystem. The concept of circular economy, whereby a 

reverse flow is created, seems a logical answer to the non-sustainable take-make-waste paradigm 

(Antikainen & Valkokari, 2016; Korhonen et al., 2018). With this, waste should be eliminated by 

turning goods that are at the end of their life into resources for new goods (Stahel, 2016). In addition, it 

helps to achieve economic growth that is in line with sustainable environment (Ellen MacArthur 

Foundation [EMAF], 2013). This can, among others, be achieved through recycling, repairing, 

refurbishment, or remanufacturing (Geissdoerfer, Savaget, Bocken, & Hultink, 2017).  

Recycling refers to the process of material recovery (Souza, 2013) in order to close the material loop 

(Nußholz, 2017). Repairing, in contrast, refers to prolonging the useful life of products and parts 

(Nußholz, 2017). This also accounts for refurbishment and remanufacturing. However, with 

refurbishment, a “product is like-new with a remaining service-life generally less than that of a new 

product” (Lund, 2012, as cited in Chen & Chen, 2019, p. 2985). And with remanufacturing, a “product 

is as-new with a remaining lifetime similar to that of new product” (Lund, 2012, as cited in Chen & 

Chen, 2019, p. 2985). These actions are promoted by the European Union and several national 

governments (Korhonen et al., 2018). Traditionally, organisations only consider aspects such as the 

price, quality, or flexibility when evaluating a supplier performance. However, sustainable aspects are 

becoming more important for the long term success of a supply chain (Govindan, Khodaverdi, & 

Jafarian, 2013). The concept of a circular economy is part of a wider understanding, whereby 

organisations are not only concerned about the economic performance, but also think about 

environmental performance of organisations. The social aspect is less often emphasised in CE literature. 

The triple bottom line takes a much wider perspective than just the economic aspect of producing 

products and services at a profit (Hubbard, 2009), since it is measured according to three dimensions: 

social, environmental, and economic benefits (Norman & MacDonald, 2004; Gimenez, Sierra, & 

Rodon, 2012; Govindan et al., 2013). However, only implicit gains are seen for social aspects 

(Geissdoerfer et al., 2017) and the circular economy focuses on the environmental aspects of the triple 

bottom line.  

Neways Electronics International N.V. (further referred to as Neways) wants to take actions with 

regards to sustainability and circular economy. The company is active in the electronics manufacturing 

services (EMS) market and offers customised solutions for customers. They support global players in 

the manufacturing industry and their first-tier suppliers. The focus of Neways is on five market sectors: 

automotive, medical, defence, industrial, and semiconductor. However, this study only focusses on the 

semiconductor, medical, and industrial segment. Neways operates the full lifecycle of, among others, 

Printed Circuit Boards Assemblies (PCBA’s), microelectronics, cables, or box build applications. In 

total, around 2800 employees are working in six different countries including The Netherlands where 

its headquarters is located. A turnover of € 533 million was realised in 2019 (Neways Electronics 

International, n.d.). Moreover, Neways is part of Brainport, a top technology cluster in the Eindhoven 

region. Neways wants to pay more attention to the sustainability aspect in their businesses. One of the 

pillars in this strategy is to focus on the end-of-life of products. 
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The products that Neways delivers to its customers are full of valuable components which do not lose 

their value after usage. However, some components of a product are not up-to-date anymore when its 

use-cycle ends and need to be upgraded in order for the product to function again. To extend the lifetime 

of the system and components, multiple strategies are introduced within Neways, of which being repair, 

refurbishment and remanufacturing. A preliminary study (Van Zon, 2019) within Neways is performed 

from which a differentiation between the various types of reuse emerged. The types of reuse defined in 

that report are named ‘scrap’, ‘basic’, ‘regular’, ‘advanced’, and ‘full-life’ (Appendix 1). Scrap refers 

to a product that is rejected when arriving to Neways, and send back without actions taken. Basic refers 

to a test analysis whereby the test shows that the product works according to the technical product 

documentation (TPD). With this, warranty is not renewed. Regular refers to a repair analysis whereby 

parts of a products are repaired or upgraded whereby warranty of only those parts is partially renewed. 

Advanced is similar to regular, however, with this type the customer is leading in which actions are 

performed. There can be stated that advanced has a refurbishment character. The goal of full-life is to 

bring the product to a new condition and bring the product to the latest specifications, whereby warranty 

is only renewed for the parts that are replaced, repaired or upgraded. This type has a remanufacturing 

character. Nevertheless, the specifications of the types advanced and full-life do not differentiate much 

since in both cases, the customer is leading in which actions are performed. However, Neways is 

missing a business model that describes the possible opportunities, challenges, and risks within the 

refurbishing (approximately advanced) and remanufacturing (approximately full-life) market. 

Therefore, an investigation is needed to see if there are possibilities for a business model. The following 

research question is proposed:  

How can Neways adapt its initial business model to serve the refurbishment and 

remanufacturing market while achieving positive outcomes on the economic, environmental, and social 

dimensions?  

The problem that Neways faces is that it they do not have a suitable business model for circular activities 

as refurbishment and remanufacturing. Therefore, the aim of this study was to identify how Neways 

can adapt its initial business model to serve the refurbishment and remanufacturing market within the 

semiconductor, medical and industrial sector. The two types of focus in this study, refurbishment and 

remanufacturing, do not differentiate much, therefore, the business model developed is largely similar. 

However, differences within segments were noticed during the study. The results of this study help 

Neways to capture value in the refurbishment and remanufacturing market, which is important with 

reference to the triple bottom, circular economy and sustainable development. To address the problem 

statement, the following sub-questions were answered: 

1. From the previous literature, which options for (circular) business models are available and in 

which circumstances can they be applied?  

2. What is the initial business model of Neways and how is it applied? 

3. Who are the relevant customers and internal stakeholders of the organisation and what are their 

requirements for a business model for refurbishment and remanufacturing? 

4. How can the business model for refurbishment and remanufacturing be organised to achieve 

positive outcomes on the triple bottom line, and to satisfy the requirements of the stakeholders? 

The aim of this study was to identify how Neways can adapt its initial business model to serve the 

refurbishment and remanufacturing market within the three segments, i.e. semiconductor, medical, and 

industrial. But in a complex and dynamic environment, experimentation of business models is required 

to ensure long-term competitiveness (Chesbrough, 2010). Bocken, Boons, and Baldassarre (2019) 

propose an experimentation framework that could help in the transition to a more sustainable business 
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model. However, the business model experimentation framework has not been tested for the 

refurbishment and remanufacturing market of an electronics company, since it is only used as an 

illustrative tool to map cases retrospectively (Bocken et al., 2019). In this study, it was used as a method 

to support redesign of ecologies of business models. Ecologies of business models are seen as business 

model design considerations and are presented to create an awareness of business model dependencies 

and the interactions with existing business models and activities. According to Bocken et al. (2019), the 

framework can help to develop better business models that have a wider positive societal and 

environmental impact. It is therefore necessary to take ecologies of business models into account in 

order to create a systems-level change for sustainability. Thus, this study contributes to the literature by 

testing the business model experimentation framework of Bocken et al. (2019) in another setting while 

at the same time designing a sustainable business model for the refurbishment and remanufacturing 

market which Neways wants to serve. 

In order to answer the research question, a structured approach was desired. The Ecology of Business 

Model Experimentation (EBME) map was used as a systemic tool for the experimentation of business 

models. This method is optimal for this research since it brings together business model design with 

sustainable business modelling and experimentation (Bocken et al., 2019). The research question was 

answered with a qualitative approach. For this, primary data was collected by means of interviews. In 

addition, secondary data was collected through previous literature and documentation. Subsequently, 

the findings were used to design a solution, after which the solution was evaluated. The solution was 

evaluated during two consultations sessions that served as a quality control.  

The report is structured as follows. Chapter 2 discusses the important literature that is concerned with 

this subject. Chapter 3 describes the methodology of the research in which the purpose and design of 

the research is given, and the data collection and data analysis is explained. After that, the findings from 

the analysis are described in chapter 4. The solution design is described in chapter 5. Chapter 6 covers 

the discussion in which theoretical and managerial implications, research limitations, and suggestions 

for future research are described. Last, the main conclusion is described in chapter 7.  
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2. Literature review 

This chapter provides a collection of previous research which is synthesised in a systematic way 

(Tranfield, Denyer, & Smart, 2003). First, an overview of definitions is given that are connected to the 

topic, such as circular economy or business model. Next, the context of this research is explained, 

whereby the several definitions are explained in more depth. Subsequently, literature on business 

models in general is discussed whereafter sustainable and circular business models are explained. In 

addition, circular business model transition is discussed in this chapter. Last, an insight in business 

model frameworks and business model experimentation is given. 

2.1 Definitions 

Over the previous years, authors gave various definitions for terms as circular economy or business 

model. To make sure that there is consensus over the definitions in this report, an overview of the 

selected definitions is given in Table 2.1. In section 2.2, other definitions from previous literature are 

given.  

Table 2.1: Selected definitions 

Term Selected definition Author 

Triple bottom line A concept for measuring organisational 

performance according to three dimensions: 

social, environmental, and financial. 

Based on Hubbard, 2009; 

Slaper and Hall, 2011; 

Norman and MacDonald, 

2004 

Circular economy “An industrial economy that is restorative or 

regenerative by intention and design”. 

Ellen MacArthur Foundation 

[EMAF], 2013, p. 14 

Remanufacturing “Product is as-new with a new lifetime 

similar to that of a new product”. 

Lund, 2012, as cited in Chen, 

and Chen, 2019, p. 2985 

Refurbishment “Product is like-new with a remaining 

service-life generally less than that of a new 

product”. 

Lund, 2012, as cited in Chen, 

and Chen, 2019, p. 2985 

Business model “A business model articulates the logic, the 

data, and other evidence that support a value 

proposition for the customer, and a viable 

structure of revenues and costs for the 

enterprise delivering that value”. 

Teece, 2010, p. 173 

Sustainable business 

model 

“Business models that identify solutions that 

allow firms to capture economic value, whilst 

generating environmental and social value, 

thereby establishing the business case for 

sustainability”. 

Schaltegger et al., 2011, as 

cited in Bocken et al., 2014, 

p. 4 

Circular business 

model 

“Create, deliver, and capture value while 

implementing circular strategies that can 

prolong the useful life of products and parts, 

and close material loops”. 

Nußholz, 2018, p.187 

 

 

Within Neways, a preliminary study (Van Zon, 2019) for reuse activities is performed that resulted in 

a differentiation between the various types of reuse, see Appendix 1. With this, the types of reuse are 

combined with the actions that should be performed, the warranty that is applicable, and the cost 

structure that is applied. Neways differentiates between ‘scrap’, ‘basic’, ‘regular’, ‘advanced’, and ‘full-
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life’, whereby ‘advanced’ has a refurbishment character, and ‘full-life’ a remanufacturing character. 

However, the last two mentioned do not differentiate much since in both cases the customer is leading 

in which action are performed.  

2.2 Context 

This section provides an elaboration of three concepts mentioned in section 2.1, namely triple bottom 

line, circular economy, remanufacturing, and refurbishment. 

2.2.1 Triple bottom line 

In the last twenty years, there has been a considerable shift in thinking with regards to the social and 

environmental performance of organisations (Hart and Milstein, 2003). Traditionally, organisations 

only consider aspects such as the price, quality, or flexibility when evaluating performance. However, 

sustainable aspects are becoming more important for the long-term success of a supply chain (Govindan 

et al., 2013). Therefore, the approach of the Triple Bottom Line (TBL) is introduced.  

The idea of this approach is that a business its health or success should not only be measured by the 

traditional economic bottom line, but also by its environmental and social performance (Norman & 

MacDonald, 2004; Govindan et al., 2013). The TBL is therefore defined by social, environmental, and 

economic benefits (Norman & MacDonald, 2004; Gimenez et al., 2012; Govindan et al., 2013). Slaper 

and Hall (2011, p. 1) define the TBL as “an accounting framework that incorporates three dimensions 

of performance: social, environmental and financial”. However, an accounting framework is not the 

best definition of the TBL, as it is more used as tool for measuring organisational performance 

(Hubbard, 2009). The following definition is therefore proposed: a tool for measuring organisational 

performance according to three dimensions: social, environmental, and financial. Environmental 

performance refers to the amount of resources (e.g. energy, water) a firm uses in its operations and the 

by-products it creates. Social performance is referred to as the impact a firm has on the communities in 

which it works (Hubbard, 2009). So, the TBL takes a much wider perspective than just the economic 

aspect of producing products and services at a profit (Hubbard, 2009).  

By promoting the TBL, shareholders, stakeholders and other supply chain partners receive signals that 

the company’s focus is not restricted to economic targets, but includes social and environmental 

concerns (Markley and Davis, 2007). Because of this, a product’s contribution to social and 

environmental issues results in a higher customer willingness to consume (De Giovanni, 2012). 

However, Milne and Gray (2013) criticised the concept. They argue that the TBL is insufficient for 

organisations that contribute to the sustaining of the Earth’s ecology. They challenge that the three 

elements of the TBL cannot be mutually supportive, and as a management tool, their equal achievement 

is impossible (Milne and Gray, 2013). Despite this critique, the TBL is a useful tool for the adoption 

and implementation of green practices (De Giovanni, 2012).  

2.2.2 Circular economy 

The term Circular Economy (CE) has gained increasing attention from academia, industry and 

policymakers around the world as an approach to promote sustainability and competitiveness (Murray, 

Skene, & Haynes, 2017). It is promoted by the European Union and by several national governments 

(Korhonen et al., 2018). In contrast to the traditional linear way in which goods are produced, sold and 

disposed, CE is based on a cyclical flow whereby cradle-to-cradle mechanisms are generated that enable 

materials to maintain their status of resources (Frosch & Gallopoulos, 1989; EMAF, 2013). This means 

that the goal of CE is a closed loop supply chain, whereby all resource input into and leakage out the 

system is eliminated (Geissdoerfer et al., 2017). Next to the forward supply chain is therefore the reverse 

flow of used products (reverse supply chain) considered (Souza, 2013). Moreover, CE helps to achieve 
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economic growth which is in line with sustainable environment and economic development (EMAF, 

2013). According to Lewandowki (2016), switching from a linear to a circular economy brings 

environmental, social, and financial benefits. Implementing sustainability therefore requires a TBL 

approach where improvements are pursued in the social, environmental, and economic dimension of 

performance (Ahi & Searcy, 2014). 

Previous literature has given various definitions for CE. Geng and Doberstein (2008, p. 232) define CE 

as “the realisation of closed loop material flow in the whole economic system”. Accordingly, Yuan and 

Moriguichi (2006, p. 5) state that “the core of CE is the circular (closed) flow of materials and the use 

of raw materials and energy through multiple phases”. In addition, Stahel (1982) describes CE in Lieder 

and Rashid (2016, p. 37) as “an economy based on a ‘spiral-loop system’ that minimises matter, energy 

flow, and environmental deterioration without restricting economic growth or social and technical 

progress”. However, according to Geissdoerfer et al. (2017), the most renowned definition for CE is 

defined by the Ellen MacArthur Foundation as “an industrial economy that is restorative or regenerative 

by intention and design” (EMAF, 2013, p.14).  

According to Geissdoerfer et al., (2017), Stahel (1994), Bocken, de Pauw, Bakker, and van der Grinten, 

(2016) and McDonough and Braungart (2002), CE can be achieved by slowing, closing, and narrowing 

material and energy loops. Slowing the loop is about prolonged use and reuse of goods over time, by 

designing long-life goods and product life extension (Bocken et al., 2016). By designing long-life goods 

and product-life extension, the utilisation period of products is extended or intensified. This results in a 

slowdown of the flow of resources. Examples of design strategies are service loops to extend a product’s 

life, for instance through repair, remanufacturing or refurbishment (Merli, Preziosi, & Acampora, 2018; 

Bocken et al., 2016). However, different strategies (i.e. reuse, recycle) within CE are possible for 

closing or narrowing the resource flows (Geissdoerfer et al., 2017). Closing the loop refers to the reuse 

of materials through recycling. With this, the loop between post-use and production is closed, resulting 

in a circular flow of resources (Bocken et al., 2016). There are different design strategies to close loops, 

i.e. design for a technological cycle, or design for dis- and reassembly. Further, the reduction of resource 

usage associated with the product and production process is referred to as narrowing the loop (Bocken 

et al., 2016). This approach is aimed at using fewer resources per product. This last approach is different 

from the approach of slowing the loop, as it does not involve service loops and the speed of the flow of 

products is not influenced (Bocken et al., 2016).  

2.2.3 Remanufacturing 

As stated before, remanufacturing is a desired approach to slow resource loops (Sinha, Mutlu, & 

Dissanayake, 2016). It provides an opportunity to comply with waste/take-back legislation while 

maintaining profitability and to support environmental awareness (Ferguson & Toktay, 2006). 

According to Chen and Chen (2019), the purpose of remanufacturing is making the used product meet 

an equivalent quality standard as new products before putting them into the market. The British 

Standard Institute defines remanufacturing as “returning a used product to at least its original 

performance with a warranty that is equivalent to or better than that of the newly manufactured product” 

(British Standards Institute, 2010, as cited in Jensen, Prendeville, Bocken, & Peck, 2019, p. 305). 

Diender, Kushnir, and Tillman (2019, p. 863) state that “it facilitates reuse by returning used products 

to new condition”. Moreover, Lund and Hauser (2010) as cited in Gan, Pujawan, and Widodo (2017, p. 

120) state that “it includes the process of recapturing value added to a material during the manufacturing 

process”. So, according to Gan et al. (2017), the product is transformed into a ‘like-new’ condition, 

whereby disassembling, inspecting, repairing, replacing, and reassembling components are part of the 

process (Thorn and Rogerson, 2002). In contrast, Lund (2012) as cited in Chen and Chen (2019) state 

that an ‘as-new’ quality belongs to a remanufactured product.  
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2.2.4 Refurbishment 

Refurbishing differentiates from remanufacturing at primarily the quality standard of the new product. 

Thierry, Salomon, Van Nunen, and Van Wassenhove (1995, p. 119) state that “the purpose of 

refurbishing is to bring used products up to specified quality, and the quality standards are less rigorous 

than those for new products; and the purpose of remanufacturing, however, is to bring used products up 

to quality standards that are as rigorous as those for new products”. Chen and Chen (2019) recognise 

this definition, as they state that refurbished items are put back into the market after reaching a certain 

quality standard. Because of this, used items are disassembled to the modules level, as opposed to the 

parts level by remanufacturing (Chen & Chen, 2019).  

In sum, an ‘as-new’ quality belongs to a remanufactured product, whereby the product is given a new 

lifetime similar to that of a new product. In contrast, a refurbished product is ‘like-new’, with a 

remaining service-lifetime less than that of a new product (Lund, 2012, as cited in Chen & Chen, 2019). 

These definitions with belonging characteristics were assumed in this research.  

2.3 Business models 

This sections explains the concept of business models, sustainable business models and circular 

business models. In addition, the transition from traditional business models to circular business models 

is discussed.   

2.3.1 The concept of business models 

The concept of a business model has had increased attention since the Internet Boom around the year 

2000 (Magretta, 2002). Since then, scholars as well as business practitioners have used the term 

regularly. In essence, it embodies nothing more than the financial, and organisational ‘architecture’ of 

a business (Teece, 2010). In addition to the term ‘architecture’ (Teece, 2010), it has also been referred 

to as a statement (Stewart & Zhao, 2000, as cited in Zott, Amit, & Massa, 2011), pattern (Brousseau & 

Penard, 2006, as cited in Zott et al., 2011; Morris, Schindehutte, & Allen, 2003), framework (Afuah, 

2004, as cited in Zott et al., 2011), method (Afuah & Tucci, 2001, as cited in Zott et al., 2011; Morris 

et al., 2003), design (Morris et al., 2003), or plan (Morris et al., 2003). A good business model answers 

questions like: Who is the customer? What does the customer value? How can we deliver money in this 

business? And how can value be delivered to customers at an appropriate cost? (Magretta, 2002).  

Previous literature gives multiple definitions for business models. Although there is no generally 

accepted definition for business models (Morris et al., 2003), most definitions are consistent with the 

one given by Teece (2010, p. 173): “A business model articulates the logic, the data, and other evidence 

that support a value proposition for the customer, and a viable structure of revenues and costs for the 

enterprise delivering that value”. Chesbrough and Rosenbloom (2002, p. 529) describe a business model 

as “the heuristic logic that connects technical potential with realisation of economic value”. They see it 

as a mediating construct between the technological and economic domain (Chesbrough & Rosenbloom, 

2002). In detail, the construct represents the business model that mediates the value creation process 

between the technical and economic domains, by selecting and filtering technologies to be offered to 

the market. However, the challenging aspect of defining the business model is that is requires linking 

the two domains in the face of great technical and market uncertainty (Chesbrough & Rosenbloom, 

2002). According to Casadesus-Masanell and Zhu (2013, p. 1), business model innovations refer to “the 

search for new logics of the firm, new ways to create and capture value for its stakeholders, and focuses 

primarily on finding new ways to generate revenues and define value propositions for customers, 

suppliers, and partners”. 
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With the establishment of a business enterprise, either an explicit or implicit business model is 

employed. In essence, it is nothing more than the manner by which the enterprise delivers value to 

customers (Teece, 2010). But according to Lindgardt, Reeves, Stalk, and Diemler (2009), it is more 

than a brilliant insight that comes at the right place and the right time. A good business model remains 

essential to every successful organisation (Magretta, 2002). A central advantage of using an business 

model lens is that it draws a holistic picture of the business, and explains how a firm can create and 

capture value for itself and the stakeholders within the ecosystem (Zott et al., 2011). By doing so, not 

only one single functional research discipline is important, but the business model phenomenon should 

be observed through different theoretical lenses (Gassmann, Frankenberger, & Sauer, 2016). Examples 

of these research disciplines are innovation management, marketing, or organisational behaviour. This 

diversity of research disciplines is fruitful for opening up the full debate on business models, whereby 

light can be shed from different angles (Gassmann et al., 2016).  

There are numerous ways to achieve business model innovations (Amit & Zott, 2012). Novel activities 

can be added to a business model (content), activities can be linked in novel ways (structure), or parties 

that perform any of the activities can be changed (governance) (Amit & Zott, 2012). Content, structure, 

and governance represent the three design elements that characterise a company’s business model (Zott 

and Amit, 2010; Amit & Zott, 2012; Bocken et al., 2014). Changing one of these design elements 

ensures a change in the business model. Nevertheless, Christensen (1997) and Amit and Zott (2001) as 

cited in Chesbrough (2010) state there are some barriers to business model innovation. According to 

them, managers recognise the right business model, but due to its conflicts with the prevailing business 

model or with the underlying configuration of assets that support the prevailing model, is its 

development restricted (Christensen, 1997; Amit and Zott, 2001). By contrast, the study of Chesbrough 

(2010) concluded that it is often far from clear what the right business model ought to be. However, in 

either case, the barriers should be overcome, for instance by constructing maps of business models in 

order to clarify the process underlying them (Chesbrough, 2010). 

According to Gassmann et al. (2016), a business model itself is a key source of competitive advantage, 

facilitates a first-mover advantage, and may affect firm performance. Porter (1985) argued that the 

performance of each activity is a potential source of competitive advantage. According to Porter (1985) 

this can either be achieved by offering performance at a lower cost than competitors, or by delivering 

superior value. In contrast, Bashir and Verma (2017) state that the source of competitive advantage is 

changed. No revolutionary products or services are needed for a competitive advantage, rather a unique 

business model. Business model innovation helps, according to Bashir and Verma (2017), to deliver 

more sales, achieve higher profit margins and greater cash flows than competitors. 

Developing existing or new business models is a complex process (Lund, Byrge, & Nielsen, 2017). 

Established companies either get stuck in their initial business model, or lack creativity to break out of 

it for a particular industry (Lund et al., 2017). Creativity is therefore seen as an important factor for 

developing business models since original and useful ways are needed to create the link between new 

opportunities and profitable commercialisation (Lund et al., 2017). However, creativity is not 

homogeneous. In fact, there are eleven types of creativity that need to be trained in order to substantiate 

a business model development process (Lund et al., 2017). In addition, eleven variables of skillsets for 

business modelling are identified (Byrge, & Brøndum, 2017). Having a creative and business model 

mind-set can help to create original and useful business models. Lund et al., (2017) therefore state that 

business modelling is dependent on business model insights and creative processes. 
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2.3.2 The concept of sustainable business models 

Sustainable business models can be regarded as a sub-category of business models (Antikainen & 

Valkokari, 2016). As stated before, Stubbs and Cocklin (2008, p. 103) define sustainable business 

models as “a model where sustainability concepts shape the driving force of the firm and its decision 

making”. According to Boons and Lüdeke-Freund (2013) as cited in Bocken et al. (2014, p. 4), 

sustainable business model innovation is understood as “the adaption of the business model to overcome 

barriers within the company and its environment to market sustainable process, product, or service 

innovations”. Schaltegger, Lüdeke-Freund, and Hansen (2011) as cited in Bocken et al. (2014, p. 4) 

state that the “objective of these business models is to identify solutions that allow firms to capture 

economic value, whilst generating environmental and social value, thereby establishing the business 

case for sustainability”. This means that sustainable business models must be economically sustainable 

(Bocken et al., 2014). 

When the concept of sustainable business models was first conceived, the main purpose was to help 

companies transform to a more sustainable economic system and help companies to integrate and 

achieve their sustainability ambitions (Stubbs & Cocklin, 2008). Today, sustainable business models 

are increasingly used to create competitive advantage (Geissdoerfer et al., 2018). Sustainable business 

models seek to go beyond delivering economic value by addressing societal and environmental needs 

(Bocken et al., 2019; Schaltegger, Hansen, Lüdeke-Freund, 2015). Therefore, sustainable business 

models use the TBL approach for measuring performance (Stubbs & Cocklin, 2008). Moreover, they 

concentrate on creating value for a broad range of stakeholders, including creating customer and firm 

value (Geissdoerfer et al., 2018; Bocken et al., 2019). Companies should actively seek ways to create 

positive environmental and societal value and optimise value for the network of stakeholders (Stubbs 

& Cocklin, 2008). Adopting a stakeholder view of the firm, and understanding that the organisations 

success is linked to the success of its stakeholders is necessary for sustainable organisations (Stubbs & 

Cocklin, 2008). Stakeholder collaboration and engagement is therefore seen as important conditions for 

a sustainable business model (Stubbs and Cocklin, 2008). A sustainable value proposition is the core of 

any sustainable business model (Baldassarre, Calabretta, Bocken, & Jaskiewicz, 2017). The value 

proposition should create multiple-stakeholder value creation by considering the needs of customers, 

suppliers, partners, and shareholders, as well as society and environment (Tyl, Vallet, Bocken, & Real, 

2015; Bocken, Short, Rana, & Evans, 2013). The sustainable value proposition results from combining 

the value of stakeholders network, addressing a sustainability problem and developing a product or 

service that tackles this problem (Baldassarre et al., 2017).  

There are four types of sustainable business model innovations, namely (1) sustainable start-ups (2) 

sustainable business model transformation, (3) sustainable business model diversification, and (4) 

sustainable business model acquisition. These four innovation types are expected to aim at 

implementing certain sustainable business model types, of which one is circular business models 

(Geissdoerfer et al., 2018). This can be done according to the sustainable business model strategies 

compiled by Ritala, Huotari, Bocken, Albareda, and Puumalainen, 2018. The strategies comprise: “(1) 

maximise material and energy efficiency; (2) closing resource loops; (3) substitute with renewables and 

natural processes; (4) deliver functionality rather than ownership; (5) adopt a stewardship role; (6) 

encourage sufficiency; (7) repurpose for society or the environment; (8) inclusive value creation; and 

(9) develop sustainable scale up solutions” (Geissdoerfer et al., 2018, p. 406). These nine types are 

divided across environmental, social, and economic categories (Ritala et al., 2018). The strategies 

established by Ritala et al. (2018) have overlap with the sustainable business model archetypes of 

Bocken et al. (2014). These archetypes describe groupings of mechanisms and solutions that may 

contribute to designing a sustainable business model. Most archetypes are identical to the strategies of 
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Ritala et al. (2018), however, two differences are noticed. Bocken et al. (2014) describes the second 

archetype as ‘create value from waste’ instead of ‘closing resource loops’ (Ritala et al. 2018). In 

addition, the strategy ‘inclusive value creation’ is not incorporated in the archetypes of Bocken et al. 

(2014).  

2.3.3 The concept of circular business models 

The concept of circular business models has been developed in order to help companies operate 

economically in a circular economy (Nußholz, 2017). Circular business models are positioned as subset 

of sustainable business models (Bocken et al., 2014), whereby economic and environmental value are 

prioritised over social value (Geissdoerfer et al., 2017; Whalen, 2019). In order to stimulate and foster 

implementation of the CE, comprehensive knowledge is needed (Lewandowski, 2016). Circular 

business models are closely related to regular business models. However, products in linear business 

models are commonly downgraded after usage whereby value gets lost. Circular business models on 

the other hand support systems that preserve the embedded value (Nußholz, 2017).  

Circular business models are described by Linder and Williander (2017, p. 183) as “a business model 

in which the conceptual logic for value creation is based on utilising economic value retained in 

products after use in the production of new offerings”. According to Nußholz (2018, p. 187) the aim of 

circular business models is “to create, deliver, and capture value while implementing circular strategies 

that can prolong the useful life of products and parts, and close material loops”. Mentink (2014) as cited 

in Antikainen and Valkokari (2016, p. 7) defines a circular business model as “the rationale of how an 

organisation creates, delivers, and captures value with and within closed material loops”. Complying 

with these definitions, there can be stated that this term overlaps with the concept of closed-loop supply 

chain. This involves different activities like recycling, remanufacturing, or one of the other sibling 

activities (e.g. refurbishment) (Linder & Williander, 2017). 

There is an increase in the number of studies that recently published the practical and academic 

relevance of circular economy business models (Ferasso, Beliaeva, Kraus, Clauss, & Ribeiro‐ Soriano, 

2020). Conceptual developments such as models and typologies of circular business model are 

particularly included in these studies (e.g. Lüdeke-Freund, Gold, & Bocken, 2018; Lewandowski, 

2016). But according to Antikainen and Valkokari (2016) and Urbinati, Chiaroni and Chiesa (2017), 

there still is a lack of frameworks in the context of circular economy that support business model 

innovation in firms. One of these authors (Antikainen and Valkokari, 2016) state that the understanding 

of the changing business environment is missing in the current tools. According to Urbinati et al. (2017), 

new frameworks do not explain how companies willing to become circular adapt their initial business 

model or create a new one. In addition, literature contributions about circular economy either refer to 

whole industries or industry segments, not on the adoption by single firms (Urbinati et al., 2017). The 

business model should therefore be changed in order to find the win-win-win setting (Antikainen, 

Valkokari, Korhonen, & Wallenius, 2013) whereby sustainability impacts and self-interest of involved 

actors are balanced. The win-win-win setting is based on “the assumption that sustainability efforts of 

companies lead to competitiveness and the creation of more sustainable markets, if they generate a 

sufficiently higher level of value co-creation between the parties interacting in a market network” 

(Antikainen et al., 2013, p. 4). Lewandowski (2016) reviewed multiple studies that used business model 

frameworks. But none of these studies provided satisfactory answers to questions like “how may the 

principles of the circular economy be applied to a business model?” (Lewandowski, 2016, p. 2) or “what 

components should a circular business model consist of to be applicable to every company?” 

(Lewandowski, 2016, p. 2). 
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Most of the frameworks mentioned in the review of Lewandowski (2016) included the following 

components: value proposition (Boons & Lüdeke-Freund, 2013; Mentink, 2014; Frankenberger, 

Weiblen, Csik, & Gassmann, 2013); supply chain (Boons & Lüdeke-Freund, 2013; Mentink, 2014; 

Frankenberger et al.,2013; Laubscher & Marinelli, 2014); customer interface (Boons & Lüdeke-Freund, 

2013; Mentink, 2014; Frankenberger et al., 2013; Laubscher & Marinelli, 2014); and financial model 

(Boons & Lüdeke-Freund, 2013; Mentink, 2014; Frankenberger et al., 2013; Laubscher & Marinelli, 

2014). However, none of these frameworks included material loops and adaption factors, which are 

advisable for a business model to be circular (Lewandowski, 2016). The few studies that cover how a 

circular business model should look, have taken various approaches (Lewandowski, 2016). Examples 

are, extending the business model framework to encompass wider social perspectives of costs and 

benefits (Dewulf, 2010); or providing steps for analysing an existing business model for potential 

opportunities to introduce circularity (Van Renswoude, Wolde, Joustra, 2015). However, it stays 

challenging to change a company’s business model into a circular one (Lewandowski, 2016).  

2.3.4 Circular business model transition 

With the transition to a circular business model, the way business is done is shifted from quantity 

(selling as much as possible) to quality (creating a business model around the longevity of a product) 

(Achterberg, Hinfelaar, & Bocken, 2016). The transition to a circular business model requires multiple 

methods that are performed simultaneously (Oghazi & Mostaghel, 2018). Innovating in product design 

is, next to revenue models, one of the major elements, as products need to be adapted for upgradeability 

and multiple life-cycles (Oghazi & Mostaghel, 2018).  

2.3.4.1 Product design 

Achterberg et al. (2016) organised circular business models around the value hill. The value hill 

represents the process whereby products are kept as long as possible at their highest value. This concept 

differentiates between circular design, optimal use, and value recovery models.  

Circular design models correspond to business activities that occur during the pre-use of the design, 

production or distribution phase of a product. According to Bocken et al. (2018a) and Achterberg et al. 

(2016), innovating in product design can be done in four ways: (1) an access and performance model 

whereby products or services are used by customers without owning them; (2) extension of product 

value, whereby the residual value of products is exploited by the customer followed by returning the 

product to the manufacturer; (3) a classic long-life model in which de firm offers high quality, a long 

product life, and a design that will withstand the test of time; (4) sufficiency incentives where solutions 

are offered to reduce the customers’ consumption. 

Optimal use models relate to the in-use phase of a product whereby better usage and product 

productivity are supported (Achterberg et al., 2016). According to Achterberg et al. (2016), the 

following strategies are used within this category of business models: (1) product-as-a-service (PaaS); 

(2) life extension; (3) sharing platforms; (4) sell and buy back; and (5) repair and maintenance service. 

Offerings in circular business models are shifted from selling products to selling services (Oghazi & 

Mostaghel, 2018; Tukker, 2015). These service-based offerings require greater customer interaction 

(Bocken et al., 2016, as cited in Oghazi & Mostaghel, 2018) and a different cost structure than with 

traditional business models (Tukker, 2004; Oghazi & Mostaghel, 2018). One of the most-explored 

business models in this category is the product-service-system (PSS) model which is defined as 

“tangible products and intangible services designed and combined so that they jointly are capable of 

fulfilling specific customer needs” (Tukker, 2004, p. 246). These business models allow a firm to create 

new sources of value and competitiveness (Tukker, 2004). Tukker (2004) proposes eight PSS in three 

different categories, namely product-oriented services, use-oriented services, and result-oriented 

services. Product-oriented services are mainly aimed towards sales of products, but some extra services 
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are added (e.g. maintenance, take-back agreements, or additional warranties) (Bocken, Mugge, Bom, 

& Lemstra, 2018b). With this, classic incentives to maximise product sales are not changed, however, 

they could comprise practices such as repairing services, which might lead to preservation of natural 

resources (Hofmann, 2019). In use-oriented services, there is still a central role for the traditional 

product, but the business model is not aimed at selling products, with the result that providers retain 

ownership. Examples of this use-oriented services are renting, sharing, and leasing models (Achterberg 

et al., 2016; Bocken et al., 2018b). A downside of the use-oriented PSSs is the less careful use of the 

product by users since there is no emotional attachment to the product, which can lead to higher 

environmental impacts (Hofmann, 2019). With result-oriented services, no pre-determined product is 

involved. The client and provider agree on a result, and the customer pays for a ‘pleasant climate’ or 

pay-per-use (Bocken et al., 2018b).  

According to Hofmann (2019), PSSs are closely related to the establishment of reverse logistic systems 

in which the return flow of the products back to the manufacturer or distributer is ensured in order to 

recapture the product’s remaining value. Reverse logistics, including reverse supply chain management 

(SCM), is a key aspect of CE (Núñez-Cacho, Molina-Moreno, Corpas-Iglesias, & Cortés-García, 2018) 

whereby the focus is placed on the natural environment and environmental regulations (Domagała & 

Wolniak, 2013). Steps that are concerned with reverse logistics are “planning, implementing and 

controlling efficient, effective inbound flow, inspection and disposition of returned products and related 

information or recovering value” (Srivastava & Srivastava, 2006, as cited in Núñez-Cacho et al., 2018, 

p. 3). 

Value recovery models involves the post-use of a product whereby value is captured from used products 

(Achterberg et al., 2016). Well known examples are refurbishment, remanufacturing, or recycling.  

2.3.4.2 Revenue model 

According to Achterberg et al. (2016), innovation in financial models is needed to allow companies to 

move successfully to circular business models. And as new offerings may have new cost structures, a 

new revenue model should be designed as well. Moving from a product to a service requires initial 

investments to be earned back over a longer time than with direct sales (Tukker, 2004). When and how 

investments are earned back depends on the type of product-service system that is proposed. Revenue 

models in circular business model are therefore different than the traditional revenue models. The most 

common circular revenue models are: (1) pay-per-use; (2) renting; (3) buy-rebuy; (4) leasing.  

With pay-per-use, consumers buy an output rather than a product (Lacy & Rutqvist, 2015), and pay for 

the unit of analysis without gaining product ownership (Bocken et al., 2018b). This model stimulates 

the consciousness of consumers and responsibility for product life cycle issues of companies. Moreover, 

the economic benefits are seen as a motivation, especially with short-term access. However, the 

producer of the product has the financial and performance risk since the ownership of the product 

belongs to them (Bocken et al., 2018b). But according to Bardhi and Eckhardt (2012), customers have 

a strong preference for ownership as they see it as the ideal consumption mode. Moreover, 

responsibility, complexity, reliability, and lack of trust are seen as barriers for this revenue model 

(Edbring, Lehner, & Mont, 2016, as cited in Bocken et al., 2018). With renting, access to a product is 

delivered rather than the product itself (Achterberg et al., 2016). The primary revenue is derived from 

payments for the use of the product, whereby different users can use the product sequentially. Moreover, 

the provider remains the owner of the product. So with renting, the customer pays for usage rather than 

ownership (Adam, Bücker, Desguin, Vaage, & Saebi, 2017). This is similar for the revenue model 

leasing, whereby the ownership of products is hold by the producer or lease-agency when the users does 

not want the risk. The primary revenue stream of leasing is derived from payment for the use of the 

product, whereby single users use the product at any given time (Achterberg et al., 2016). With buy-

rebuy, a producer sells a product to a consumer, whereby a warranty is given to sell it back to the 
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producer after usage. The consumer holds the financial risk, until it is sold back to the producer. So, in 

order to successfully move towards circular business models, significant innovation in financial models 

is needed.  

2.3.4.3 Stakeholder involvement 

Another important difference with traditional business models is the close collaboration, 

communication, and coordination with stakeholders (Antikainen & Valkokari, 2016) which requires 

clear agreements and mutual trust (Oghazi & Mostaghel, 2018). According to Hofmann (2019), 

designing and establishing a viable circular business model requires reciprocal interactions between 

companies, all actors in the value creation process, and all stakeholders which are not directly involved. 

When companies fulfil the needs of all stakeholder groups (i.e. technological, economic, legal, political, 

cultural), the long-term existence of circular business models can be guaranteed (Hofmann, 2019; 

Bocken et al., 2018a). Since these different stakeholder groups provide the resources necessary for the 

value creation process, they are in turn affected. Therefore, Bocken et al. (2018a) argue that value 

creation and delivery incorporates multiple stakeholders in the innovation process as collaborative 

partners. For example, engaging users facilitates an opportunity to interact in multiple components of 

the business model, which in turn can lead to incremental or radical business model innovations 

(Tolkamp, Huijben, Mourik, Verbong, & Bouwknegt, 2018). As such, cooperation, communication, 

and engagement between the circular value actors is needed to understand how and where value is 

created (Hofmann, 2019). This requires proactive management of the circular business model 

environment, in which the promotion of shared values are flourished (Rüegg-Stürm & Grand, 2015, as 

cited in Hofmann, 2019). Moreover, individual business models of the participating stakeholders must 

be compatible, interlinked, and harmonised. To ensure sufficient volumes of products and materials in 

both the upstream and downstream of the value circle, close relationships and channel control is 

necessary (Hofmann, 2019). However, this collaborative and networked nature of innovation can lead 

to uncertainties (Antikainen & Valkokari, 2016). Uncertainties may exist related to customer 

perception. One may perceive that recovered products are of lower quality and thereby command lower 

prices compared to new products in the market (Shaharudin, Zailani, & Tan, 2015, as cited in Bocken 

et al., 2018a).  

To conclude, for a circular business model to be feasible, one should not only think about the product 

itself, rather in systems around the product and reinvent how revenue can be created and maintained 

over time (Bakker, Den Hollander, Van Hinte, & Zijlstra, 2014, as cited in Bocken et al., 2018a). 

2.4 Business model tools 

This section discusses several business model frameworks that are available for mapping a firms 

business. Moreover, this section describes business model experimentation. 

2.4.1 Business model frameworks 

The creation of a business model is similar to writing a new story. At some point, all stories are 

variations on old ones (Magretta, 2002). This also applies to business model frameworks. Business 

model frameworks “guide companies through their business model innovation process by mapping the 

necessary key activities, potential challenges, and available tools” (Geissdoerfer, Valdimirova, & 

Evans, 2018, p. 410). However, there are different perspectives and possibilities (Teece, 2010; Zott et 

al., 2011). Overall, within these frameworks, there is a distinction between activities associated with 

selling products (i.e. reaching customers, delivering service), and activities associated with making 

something (i.e. manufacturing, designing) (Magretta, 2002). Subsequently, most of these frameworks 

are divided into four elements that create and deliver value, namely: value proposition (1), supply chain 

(2), customer interface (3), and financial model (4) (Boons & Lüdeke-Freund, 2013; Johnson, 
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Christensen, & Kagermann, 2008). The value proposition describes what value is embedded in the 

product or service that the firm offers. How upstream relationships with suppliers are structured and 

managed is described in the element supply chain, downstream relationships with customers are 

described in the element customer interface (Boons & Lüdeke-Freund, 2013). In these elements are the 

partners and channels listed through which value is produced and delivered (Doganova & Eyquem-

Renault, 2009). The financial model describes the cost and revenue flow of elements 1, 2, and 3 of the 

business model (Boons & Lüdeke-Freund, 2013). This distinction is broadly in line with Doganova and 

Eyquem-Renault (2009) and Teece (2010), that state that most scholars define three central themes for 

business models, namely value proposition, value creation, and value capture. However, other 

categorisations are applied as well. For instance, Chesbrough and Rosenbloom (2002) were among the 

first ones to present a tangible classification of a business model. They defined six categories of a 

business model, namely value proposition, market segment, value chain, cost structure and profit 

potential, value network, and competitive advantage (Chesbrough and Rosenbloom, 2002). 

This section gives an overview of different frameworks for business modelling that are found in the 

literature and review papers. The overview provides a comparison of the different components of 

business models and the perspective in which they are placed. Further, it provides the foundation for 

choosing the most appropriate business model framework for this research in section 3.1.1. Most of the 

frameworks that are included in this review are found in highly cited articles on Web of Science. In 

addition, it was examined if these frameworks contained elements for business models that Boons and 

Lüdeke-Freund (2013) stated, since that article is placed in a sustainable context and already combined 

elements from Osterwalder (2004) and Doganova and Eyquem-Renault (2009). Moreover, some 

frameworks selected are modified versions of other well-known frameworks. Not only circular business 

model frameworks are considered, but also general and widely used business model frameworks, since 

most of the evolved business models are derived from the general business models. The frameworks 

selected are the ones by Osterwalder and Pigneur (2005, 2010), Antikainen & Valkokari (2016), 

Richardson (2008), Zott and Amit (2010, 2012), and Abdelkafi, Makhotin, & Posselt (2013). Each 

framework is presented in the following section.  

2.4.1.1 Business model canvas by Osterwalder and Pigneur (2005, 2010) 

Osterwalder and Pigneur (2005) presented a conceptual tool that helps to understand how firms do their 

business. This tool can be used to analyse, to assess performance, to innovate or to communicate. The 

popular business modelling framework is called the ‘Business Model Canvas’ (Osterwalder & Pigneur, 

2010). According to Geissdoerfer, Vladimirova, and Evans (2018), the business model canvas can be 

seen as sort of market standard for business modelling. It consists of five pillars, which are subsequently 

divided into nine building blocks whereby complexity and depth are increased (Zott et al., 2011). These 

nine building blocks are value proposition, customer relationships, customer segments, distribution 

channels, key activities, key resources, key partners, cost structure, and revenue stream (Osterwalder & 

Pigneur, 2005; Bocken, Short, Rana, & Evans, 2014). With the business model canvas, the 

interconnections can be visually represented. This facilitates debate, discussion or exploration of 

potential innovation to the underlying business model (Joyce & Paquin, 2016).  

In the context of sustainability, the business model canvas has been criticised for not paying enough 

attention to non-economic factors: Lüdeke-Freund and Dembek (2017) argue that the customer value 

proposition should provide measurable social and/or ecological value together with customer value. 

The customer value proposition should therefore balance customer and societal needs (Lüdeke-Freund 

& Dembek, 2017). Bocken et al. (2014), however, state that the model has a limiting view of the value 

proposition focusing only on the customer. As such, the model seems not suitable to help a firm generate 

wider sustainability across the full stakeholder network (e.g. suppliers) (Bocken et al., 2014). Therefore, 
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an understanding of the value proposition that assumes a more complex meaning is required (Lüdeke-

Freund & Dembek, 2017). Sections 2.4.1.2 and 2.4.1.3 give an extension of the business model canvas 

whereby sustainability aspects are included in the framework. A visual representation of the business 

model canvas is presented in Figure 2.1 (Keane, Cormican, & Sheahan, 2018). 

 

Figure 2.1: Conceptual representation of the Business Model Canvas. Adapted from Keane et al. (2018, p. 6). 

2.4.1.2 Framework for sustainable circular business model innovation by Antikainen and Valkokari 

(2016) 

The business model framework presented by Antikainen and Valkokari (2016) (see Figure 2.2) is an 

expansion of the business model canvas from Osterwalder and Pigneur (2010). As the business 

ecosystem is changing, they believe that a more systematic approach for circular economy is necessary, 

and therefore a multilevel analysis is needed. Three perspectives are defined in order to get a sustainable 

circular business model, namely the business ecosystem level (1), the business level (2), and the 

sustainability level (3). These different levels ensure that continuous iterations are made with 

sustainability, and circularity of business models is evaluated (Antikainen & Valkokari, 2016). 

Continuous iterations and circularity evaluation is needed in order to gain factual data about the 

sustainability of the business model, in this way, processes can be optimised, and the dynamics of the 

processes can be understood (Antikainen & Valkokari, 2016).  

According to Pieroni, McAloone, and Pigosso (2019) this framework is one of the few approaches that 

combines sustainability and CE for business model innovation simultaneously. With this framework, 

assessment approaches (e.g. business case, life cycle assessment, multi-criteria decision analysis) are 

suggested to verify the sustainability potential of CE-oriented business models, because circularity 

might not automatically lead to enhanced sustainability (Pieroni et al., 2019).  
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Figure 2.2: Framework for sustainable circular business model innovation. Reprinted from Antikainen and Valkokari (2016, 

p. 9). 

2.4.1.3 Circular business model framework by Lewandowski (2016) 

Lewandowski (2016) adapted the business model canvas of Osterwalder and Pigneur (2005) to a version 

whereby the principle of circular economy is presented. There is a comprehensive conceptual 

framework developed for circular business models, in which the transition towards circular business 

models can support practitioners. In contrast to the original framework whereby nine building blocks 

are present, this modified business model canvas consist of eleven building blocks. Besides minor 

modifications in the traditional components, two building blocks – ‘take-back system’ and ‘adoption 

factors’ – are included. Within the building block take-back system, the design for the take-back 

management system should include customer relations and channels related to this system. The building 

block adoption factors state that the transition towards a circular business model must be supported by 

external factors and various organisational capabilities.  

The addition of components in this framework that are crucial in CE is seen by Lewandowkski (2016) 

as one of the advantages of this framework. In addition, circularity is applied in each component of the 

framework. In contrast, Pieroni et al. (2019) state that it lacks a sustainability orientation, as it only 

focusses on CE. Further, the modified framework is more complex than the original framework 

(Lewandowski, 2016), resulting in a lower ease of use of the model. Moreover, Lewandowski (2016) 

state that the framework is a conceptualisation, of which the real usability in designing processes has 

yet to be empirically verified. The framework of the circular business model canvas by Lewandowski 

(2019) is presented in Figure 2.3. 
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Figure 2.3: A framework of the circular business model canvas. Reprinted from Lewandowski (2016, p. 21). 

2.4.1.4 Sustainable business model framework by Richardson (2008) 

Richardson (2008) established a framework that is simple and clarifying, while at the same time all the 

essential components of business models are captured. He proposes a consolidated view of the 

components of the business model, and based that on a wide range of literature (Richardson, 2008). The 

framework is organised around the concept of value. The three components of the framework are value 

proposition, value creation and delivery, and value capture (Richardson, 2008; Bocken et al., 2014). 

Value proposition refers to the reasons why a customer would value a firm’s offering. It simply states 

what a firm delivers to its customers, why customers are willing to pay for it, and the basic approach of 

how a firm would compete (Richardson, 2008). It is therefore concerned with the product and service 

offering to generate economic returns. But in a sustainable business, the value proposition should 

provide measurable social, ecological, and economical value (Boons & Lüdeke-Freund, 2013; Bocken 

et al., 2019). According to Stubbs and Cocklin (2008, p. 103), a sustainable business models is “a model 

where sustainability concepts shape the driving force of the firm and its decision making”. Sustainable 

business models were explained in section 2.3.2. Value creation and delivery is at the heart of any 

business (Bocken et al., 2014). It details how a firm will create and deliver the value to its customers. 

In addition, the sources of competitive advantage are described. There are numerous activities included 

in this step to create, produce, sell, and deliver the value to the customers (Richardson, 2008). The last 

component, value capturing, is an essential component for building a successful business model. Here, 

the revenue stream and cost structure are combined in order to explain how the firm will earn revenues 

(Richardson, 2008) from the provision of goods, services, or information to users and customers 

(Bocken et al., 2014). Bocken and Short (2016) adapted the original framework which is developed by 

Richardson (2008). The result is a consolidated framework embracing the essential components for the 

explanation of a sustainable business model based on the framework of Richardson (2008). Sustainable 

business models were explained in section 2.3.2. A representation of this clarified framework is shown 

in Figure 2.4 (Bocken & Short, 2016).   

According to Pieroni et al. (2019), the new framework is a sustainability-oriented and circular economy-

oriented business model approach in which sufficiency and eco-efficiency are combined with effective 

solutions. However, Bocken and Short (2016) argue that businesses need to move beyond eco-

efficiency (e.g. saving materials and energy) as it is close to the conventional business case, and include 

more radical new approaches such as sufficiency, which will help to reduce absolute demand by 
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influencing and mitigating consumption behaviour. Despite the different perspectives, the framework 

is seen as an important lever for change (Bocken and Short, 2016).  

 

Figure 2.4: Sustainable business model framework. Reprinted from Bocken and Short (2016, p. 44). 

2.4.1.5 NICE-framework by Zott and Amit (2010) 

Zott and Amit (2010) present a business model framework from an activity system perspective, whereby 

the business model is viewed as a value network (Geissdoerfer et al., 2018). The activity system can be 

characterised by design themes, which can enhance the value-creation potential of a business model 

(Zott & Amit, 2010; Amit & Zott, 2012). The four value drivers of business models are represented by 

the NICE-framework: novelty, lock-in, complementarities, and efficiency (Zott & Amit, 2010; Amit & 

Zott, 2012). Novelty describes the adoption of the three design elements. Lock-in refers to the power to 

keep third parties attracted as business model participants, e.g. by manifesting switching costs. 

Complementarities refer to the value-enhancing effect of bundling activities instead of running activities 

separately. Efficiency refers to achieving greater efficiency by means of cost savings. The NICE-

framework is represented in Figure 2.5 (Zott & Amit, 2001).   

However, there is some criticism on the complex framework. According to Kulins, Leonardy, and 

Weber (2016) only half of the value drivers shows a significant effect on the firm’s performance. 

Therefore, if the performance implications of the business model concept should adequately be 

explained by the NICE-framework, then a rearrangement of the framework, or a different understanding 

that takes into account a rather interrelated and configurational logic is needed. (Kulins et al., 2016). 

Moreover, Sorescu, Frambach, Singh, Rangaswamy, and Bridges (2011) argues that the design themes 

are conceptualised mostly from the perspective of manufacturing business models. A different approach 

towards the system of activities may therefore be needed for other perspectives, for instance retailers 

(Sorescu et al., 2011).  

 

Figure 2.5: Sources of value creation in e-business. Reprinted from Amit and Zott (2001, p. 504). 

 

https://www.google.com/url?sa=i&url=https://www.researchgate.net/figure/sources-of-value-creation-in-e-business_fig2_228466444&psig=AOvVaw0-SoaYdfaPIrZ48LkyYSEf&ust=1599901316426000&source=images&cd=vfe&ved=0CAIQjRxqFwoTCODD-_7e4OsCFQAAAAAdAAAAABBK
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2.4.1.6 Business model framework by Abdelkafi, Makhotin, and Posselt (2013) 

The framework of Abdelkafi et al. (2013) is concentrated around the concept of value. Focussing on 

the value concept is not an uncommon thought, as creating more value than a competitor leads to a 

bigger competitive advantage (Porter & Millar, 1985). In the centre of the framework is the value 

proposition positioned, whereby the company’s products and services that have a value to the customer 

can be viewed. Surrounding this term, are value creation, value communication, value delivery, and 

value capturing positioned. Value creation is the result of resource transformation whereby tangible or 

intangible goods are transformed to a product or service. Value communication ensures that the value 

proposition is delivered as a message to the target groups (e.g. customers, investors). The value 

proposition should be clear for different target groups, so the information should be understandable, 

coherent, and catchy (Abdelkafi et al., 2013). The value delivery describes to whom the value 

proposition is addressed and how it is distributed. How the value proposition is transferred into a 

revenue stream and captured as profit, is described by the term value capture. Modifying or improving 

one of the dimensions of the framework, provides a business model innovation (Abdelkafi et al., 2013).  

This framework is different than the already mentioned frameworks as it points to value 

communication, which is according to Abdelkafi et al. (2013) insufficiently addressed in other 

literature. With this fifth dimension, the framework can support companies in doing business model 

innovations more systematically, while holding its comprehensive view (Abdelkafi et al., 2013). The 

framework of Abdelkafi et al. (2013) is presented in Figure 2.6. 

 

Figure 2.6: Business model framework. Reprinted from Abdelkafi et al. (2013, p. 12). 

2.4.1.7 Overview of frameworks 

In order to see which framework is mostly adopted by academics and other users, an overview is created 

that compares the different frameworks from previous sections. The overview is presented in Table 2.2. 

This table gives the title of the article which the framework is first presented. Furthermore, the 

publication year of that same article is given, and the number of citations in Web of Science (WoS). 

Since the frameworks of Osterwalder and Pigneur (2005, 2010) and Richardson (2008) are not included 

in Web of Science, the number of citations is unknown.  
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Table 2.2: Overview of considered frameworks 

Framework Author Title of article Publication 

year 

Citations*  

(WoS) 

Business model 

canvas 

Osterwalder and 

Pigneur (2005, 

2010) 

Clarifying business models: 

Origins, present, and future of 

the concept. 

2005 - 

Framework for 

sustainable business 

model innovation 

Antikainen and 

Valkokari (2016) 

A Framework for Sustainable 

Circular Business Model 

Innovation 

2016 74 

Circular business 

model framework 

Lewandowski 

(2016) 

Designing the business models 

for circular economy Towards 

the conceptual framework 

2016 259 

Sustainable business 

model framework 

Richardson (2008) Towards a suffiency-driven 

business model: Experiences 

and opportunities 

2008 - 

NICE-framework Zott and Amit 

(2010) 

Business model design: an 

activity system perspective 

2010 862 

Business model 

framework 

Abdelkafi et al. 

(2013) 

Business model innovations 

for electric mobility - what can 

be learned from initial 

business model patterns? 

2013 124 

*The number of citations is determined on 9-9-2020.  

The frameworks mentioned in previous sections have various differences. Next to the perspectives and 

possibilities of a framework, are differences in the components of which the framework consist.  

The business model canvas of Osterwalder and Pigneur (2005) is a complete tool, whereby the various 

building blocks and the interconnections between them help to understand how firm do their businesses 

(Osterwalder & Pigneur, 2005). The visual representation makes it is clear why this framework is seen 

as the standard for business modelling (Geissdoerfer et al., 2018). However, it is a dated framework 

that does not function anymore for organisations that are engaged with sustainable development. The 

business model canvas is updated with sustainable and circular perspectives by multiple authors, 

including Antikainen and Valkokari (2016), and Lewandowski (2016). These frameworks include 

circular and/or sustainable aspects, which are much more complex to use (Lewandowski, 2016). The 

framework of Richardson (2008) is a modified version of the original framework of Osterwalder and 

Pigneur (2005), but much simpler and clarifying. The consolidated view is seen as the strength of this 

framework. The NICE-framework by Zott and Amit (2010) is viewed as a value network with four 

value drivers, though, only two value drivers hold relation with the firms’ market value (Kulins et al., 

2016). The framework of Abdelkafi et al., (2013) is also concentrated around the concept of value. 

However, no literature that I am aware of applied this framework. All these frameworks include more 

or less the same components to design the framework. Nevertheless, the NICE-framework is different 

in its approach and the components that it includes.  

Table 2.3 gives an overview in which a comparison is made between the various frameworks mentioned. 

This table mentions the different components of which a framework consist, if they have a specific 

focus, and what the strengths and weaknesses are. Moreover, it is mentioned if the framework is a 

modification of an older framework. This overview can help to choose a framework that is most suitable 

for its application and the potential future usage within Neways. The chosen framework is elaborated 

in section 3.1.1. 
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Table 2.3: Comparison between frameworks 

Framework Author If modified, 

original 

framework 

Components Sustainable

/circular 

focused 

Strengths Weaknesses 

Business model 

canvas 

Osterwalder 

and Pigneur 

(2005, 2010) 

- Value proposition, customer relationships, customer 

segments, distribution channels, key activities, key 

resources, key partners, cost structure, revenue stream 

No Interconnections 

between building 

blocks are visually 

presented. 

No sustainability aspect 

for full stakeholder 

network. 

Framework for 

sustainable 

circular 

business model 

innovation 

Antikainen 

and Valkokari 

(2016) 

Business 

model 

canvas 

Business ecosystem level  

    Trends and drivers, Stakeholder analysis 

Business level  

    Value proposition, customer relationships, customer  

    segments, distribution channels, key activities, key  

    resources, key partners, cost structure, revenue stream  

Sustainability impact 

    Sustainability requirements, Sustainability benefits 

Both Multilevel analysis - Not extensively 

applied in literature. 

- More complex than 

original business model 

canvas. 

Circular 

business model 

framework 

Lewandowski 

(2016) 

Business 

model 

canvas 

Value proposition, customer relationships, customer 

segments, distribution channels, take-back system, key 

activities, key resources, key partners, cost structure,  

revenue stream, adoption factors 

Circular Two circular 

components: take-

back system, and 

adoption factors. 

- More complex than 

original business model 

canvas 

- Framework is a 

conceptualisation 

Sustainable 

business model 

framework 

Richardson 

(2008) 
- Value proposition  

    Product/service, customer segments and relationships, 

    value for customer, society, and environment 

Value creation and delivery  

    Activities, resources, distribution channels, partners 

    and suppliers, technology and product features 

Value capture 

    Cost structure and revenue stream, value capture for  

    key actors, growth strategy 

Sustainable Simple and 

clarifying. 

Adapted version of 

original framework. 

NICE-

framework 

Zott and Amit 

(2010) 
- Novelty, lock-in, complementarities, efficiency No Viewed as value 

network. 

Rearrangement of 

framework is needed. 

Business model 

framework 

Abdelkafi et 

al. (2013) 
- Value proposition, value creation, value communication, 

value delivery, value capture 

No Concentrated around 

value concept. 

Not extensively applied 

in literature.  
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2.4.2 Business model experimentation  

As stated before, developing existing or new business models is a complex process (Lund, Byrge, & 

Nielsen, 2017). Established companies either get stuck in their initial business model, or lack creativity 

to break out of it for a particular industry (Lund et al., 2017). Creativity is therefore seen as an important 

factor for developing business models since original and useful ways are needed to create the link 

between new opportunities and profitable commercialisation (Lund et al., 2017). Moreover, 

experimentation is seen an important trigger for sustainability transitions (Hildén, Jordan, & Huitema, 

2017). The aim of business model experimentation is two-fold: “it aims to explore diverse possibilities 

that a business model could create value from (inside-out view), or it aims to understand how context 

factors pose specific requirements to new business models (outside-in view)” (Bocken et al., 2019, p. 

1501). According to Chesbrough (2010), experimentation with business models is suggested for large 

businesses to remain competitive. Since business model experimentation uses an iterative process of 

trial and error, it can be used to create better value propositions for customers (Bocken et al., 2019). In 

addition, the approach helps to identify, test, and learn about value creation strategies that could be 

adopted by a business (Weissbrod & Bocken, 2017). The purpose of experimentation is to build 

legitimacy across stakeholder groups by joint collection and dissemination of information. Moreover, 

experimentation is used in order test future business assumptions (Miller, 2016, as cited in Bocken et 

al., 2019). However, according to Bocken et al. (2019), there are three issues with experimentation of 

sustainable business models, namely construct clarity, boundary setting, and uncertainty about 

outcomes. With the issue construct clarity, there is a lack of clarity concerning the context in which 

sustainable business models takes place and the sustainable business model construct itself (Bocken et 

al., 2019). Boundary setting follows from construct clarity. It refers to the absence of a frame of 

reference on the context in which sustainable business model innovation takes place. Subsequently, this 

makes it difficult to assess the impact of sustainable business models a priori (Bocken et al., 2019). 

Since it is difficult to assess the impact of sustainable business models, concrete outcomes cannot easily 

be predicted (Bocken et al., 2019). The uncertainty about the outcome is the third issue. Taking these 

issues into account when redeveloping business models, will have a positive effect on the financial 

viability as well as on the societal and environmental outcomes (Bocken et al., 2019).  

Therefore, Bocken et al., (2019) created a map that combined the experimentation for sustainability and 

insights for sustainable business modelling. The tool is named Ecology of Business Models 

Experimentation (EBME) map. The map seeks to address the issues of construct clarity, boundary 

settings, and rebound effects associated with sustainable business models designs. The experimentation 

process starts with an input, such as an initial business model to be improved. To map this initial 

business model, a business model framework as explained in section 2.4.1 can be used. Hereafter, an 

analysis is performed to determine the dependencies with other business models (analysis of 

dependencies). The analysis of dependencies consists of four steps. First the sustainability aims of the 

business should be defined in order to help determine which business models should be modified, 

destroyed, or created (Bocken et al., 2019). The second step helps to identify and understand the 

dependencies and interactions with other business models and activities (Bocken et al., 2019). 

Specifically, focus should be put on the type of dependencies and interactions in place classified to the 

existing infrastructure, products/service, and resources. This step builds on the idea of interlinkages 

between the focal companies business model and others (Bocken et al., 2019). The third step in the 

analysis of dependencies helps to define the nature of the dependencies, i.e. how is the interaction with 

those business models. Neutrality, competition, and symbiosis/mutualism should be used to define the 

interaction (Bocken et al., 2019). Neutrality should be used to describe dependencies or activities that 

do not affect each other. Competition describes a situation in which business models compete for the 

same resources, including time. And symbiosis occurs when the presence of one business model leads 
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to growth in another or when the output of one business model constitutes an input for another (Bocken 

et al., 2019). The fourth step explores how positive value can be increased and negative value can be 

reduced. The value can be increased or reduced around three business model dimensions, namely, value 

created and captured, missed and destroyed, and new value opportunities (Bocken et al., 2019). This 

final design step is geared towards generating new business models based on collaborations or 

partnerships that foster shared value dimensions (Bocken et al., 2019). After the analyse phase which 

included the analysis of dependencies, the design phase will follow. After the iterative process of 

analysing and designing, a revised business model is created which is the output of the process. 

Conclusively, having a creative and business model mind-set that is combined with experimentation for 

sustainability, can help to create original and useful business models (Lund et al., 2017; Bocken et al., 

2019). Lund et al. (2017) therefore state that business modelling is dependent on business model 

insights and creative processes.  

2.5 Research gap 

In a complex and dynamic environment, experimentation of business models is required to ensure long-

term competitiveness (Chesbrough, 2010). Bocken et al. (2019) propose an experimentation framework 

that could help in the transition to a more sustainable business model, namely the Ecology of Business 

Model Experimentation (EBME) map. The framework explored should help to design and experiment 

with business models (Bocken et al., 2019). This method is optimal for this research since it brings 

together business model design with sustainable business modelling and experimentation (Bocken et 

al., 2019). In addition, it illustrates the process of developing a new business model in an organised and 

clear way. However, the EBME map has not been used in the context of refurbishment and 

remanufacturing of an electronics company, since it has only been used as an illustrative tool to map 

cases retrospectively whereby an illustration of the approach is provided, rather than a compressive 

assessment of its merits (Bocken et al., 2019). In this study, it is used as a method to support redesign 

of ecologies of business models. According to Bocken et al. (2019), the framework can help to develop 

better business models that have a wider positive societal and environmental impact. It is therefore 

necessary to take ecologies of business models into account in order to create a systems-level change 

for sustainability. Thus, this study contributes to the literature by using and testing the business model 

experimentation framework of Bocken et al. (2019) in another setting while at the same time designing 

a sustainable business model for the refurbishment and remanufacturing market which Neways wants 

to serve.  
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3. Methodology 

This chapter describes the methodology that is used to answer the main and sub-research question. First, 

the purpose of the research is described whereby the research question is explained in more depth. 

Subsequently, the theoretical framework of this research is described. Next, a division is made between 

the pre-design and design phase. Both sections explain the data collection and data analysis methods 

belonging to the particular phase.   

3.1 Purpose of the research & research design 

From the introduction and the systematic literature review can be derived that there is limited 

information about business models for the refurbishment and remanufacturing market within EMS 

companies. In general, not much research has yet been performed to give companies grip when dealing 

with this subject. Therefore, this study focusses on business models to describe possible opportunities, 

challenges, and risks within the refurbishment and remanufacturing market. The following research 

question is proposed: 

 How can Neways adapt its initial business model to serve the refurbishment and 

remanufacturing market while achieving positive outcomes on the economic, environmental, and social 

dimensions?  

The scope of this study is limited to the semiconductor, medical, and industrial sector in which Neways 

operates, which means that the automotive sector is excluded from this research.  

The aim of this study is to identify how Neways can adapt its initial business model to serve the 

refurbishment and remanufacturing market within the three segments. The two types of focus in this 

study, refurbishment and remanufacturing, do not differentiate much, therefore, the business model 

developed is largely similar. However, differences within segments were noticed during the study. Since 

the study is driven by a certain business problem, a problem definition is first given (Van Aken, 

Berends, Van der Blij, 2012). But in a complex and dynamic environment, experimentation of business 

models is also required to ensure long-term competitiveness (Chesbrough, 2010). Therefore, the EBME 

map of Bocken et al. (2019) is used as a systemic framework that could help in the transition to a more 

sustainable business model. This method is optimal for this study since it combines business model 

design with sustainable business modelling and experimentation (Bocken et al., 2019). However, the 

business model experimentation framework has not been tested for the refurbishment and 

remanufacturing market of an electronics company, since it is only used as an illustrative tool to map 

cases retrospectively (Bocken et al., 2019). In this study, it is used as a method to support redesign of 

ecologies of business models. According to Bocken et al. (2019), the framework can help to develop 

better business models that have a wider positive societal and environmental impact. It is therefore 

necessary to take ecologies of business models into account in order to create a systems-level change 

for sustainability. Figure 3.1 gives an visualisation of the steps of the EBME map including practices 

which are used in this research. The practices used in this study to analyse and design a new business 

model are highlighted in this figure. For clarification purposes, the term BM (initial) from the EBME 

map describes the initial business model of reuse activities as used in this research. This initial business 

model is mapped according to the business model framework explained in section 3.1.1. 
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Figure 3.1: The Ecology of Business Models Experimentation (EBME) map. Adapted from Bocken et al. (2019, p. 1503) 

*BM refers to business model. 

The research question mentioned is investigated with a qualitative approach. This method is particular 

appropriate for studying organisations, and allows to develop a theory from data (Van Aken et al., 2012; 

Saunders, Lewis, & Thornhill, 2009). Qualitative content analyses hold the objective to “capture the 

meanings, emphasis, and themes of messages and to understand the organisation and process of how 

they are presented” (Glaser & Strauss, 1967, as cited in Altheide & Schneider, 1996, p. 55). This is 

particular important in this study, since in-depth information should be obtained by understanding the 

thoughts, motives or experiences. However, also design science approaches are integrated into the 

research to design a new business model. These design science approaches include design principles 

and design parameters which are described in chapter 5. Primary as well as secondary data are gathered 

to answer the research question. For clarity of the methods used, a research design is established (Figure 

3.2) in which the EBME map, and the methods and outputs are defined. The data collection and data 

analysis methods are described in detail in section 3.2 and 3.3.  
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Figure 3.2: Research design 

3.1.1 Theoretical framework 

The literature review in chapter 2 gives an elaboration about business models, business model 

frameworks, and circular business models. This section describes which business model framework is 

selected for this research based on literature sources described in section 3.2.1.1.2. The framework 

selected has been used throughout the entire research as a structure and tool to study the components of 

the initial business model and to determine the business model for refurbishment and remanufacturing. 

To answer sub-question 2, the initial business model was arranged according to the components given 

in this framework. In addition, the business model for refurbishment and remanufacturing (sub-question 

4) was organised according to this framework.  

From Table 2.3 can be concluded that most of the components of the frameworks are similar or have 

similar intentions. In addition, some frameworks build on existing frameworks. This result is verified 

by Geissdoerfer et al. (2018), who state that the value proposition, value creation and delivery, and 

value capture structure of Richardson (2008) is the most prevalent framework which is underlying the 

conceptualisation of different frameworks. However, some frameworks are more focused on 

sustainability or circular economy. 

Looking at different factors, the framework of Richardson (2008) has the most potential to be used in 

the business field of Neways. This framework is simple, yet clarifying, and includes the essential 

components of the business model (Doganova & Eyquem-Renault, 2009; Teece, 2010). Nonetheless, 

this original framework of Richardson (2008) did not imply a sustainable or circular aspect of the 

business model. The lack of circular business models based on the framework of Richardson (2008) 

have substantiated the choice for an adoption of a sustainable business model framework. Bocken and 

Short (2016) adopted the framework of Richardson by refining the sub-components, resulting in a 

sustainable business model. In order to alter the framework of Bocken and Short (2016) to a circular 

business model framework, the sub-components of the circular frameworks of Antikainen and 

Valkokari (2016) and Lewandowski (2016) were investigated. From these frameworks can be stated 

that circular business models focus primarily on value for the customer and the environment, not the 

society. Therefore, the society aspect in the framework of Bocken and Short (2016) was omitted. 

Further, Lewandowski (2016) proposes a framework which includes a take-back system. Taking-back 
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a product or module is crucial in a CE, therefore, this sub-component was added in the framework of 

Bocken and Short (2016). Consequently, the framework of Bocken and Short (2016) was adapted to a 

circular business model, and presented in Figure 3.3.    
 

 

Figure 3.3: Richardson’s (2008) framework adapted for circular business models. Adapted from Bocken and Short (2016). 

3.2 Pre-design phase 

This section describes the data collection and data analysis of methods that were used during the pre-

design phase. Within the data collection (section 3.2.1) and data analysis (section 3.2.2) section, the 

structure is based on the EBME map by Bocken et al. (2019). The problem definition is the first step in 

the EBME map that is described. Subsequently, the methodology regarding the analysis (BM initial and 

Analyse step from the EBME map by Bocken et al., 2019) is given.  

3.2.1 Data collection 

Data is collected for two purposes. First, in order to review the literature that is available. Second, to 

collect information about the current state and future goal of business models for refurbishment and 

remanufacturing within Neways. For the last one mentioned, primary data (i.e. interviews), as well as 

secondary data (i.e. documents that are available within Neways or its customers) are collected. 

Triangulation is applied to gather valid data that is relevant for the stated research question. With the 

usage of triangulation, the reliability of the results increases (Lauri, 2011). As stated before, this section 

is structured according to the EBME process.  

3.2.1.1 Problem definition 

In this phase, both informal conversations, as well as a literature review were performed in order to 

define the problem. These data collection methods are discussed in the following sections.  

3.2.1.1.1 Informal conversations 

Multiple informal conversations were held to create an understanding of the processes of Neways and 

the problem they are facing with regard to a business model for refurbishment and remanufacturing. 

The information received from these conversations is used to define the problem and to create a cause-

and-effect analysis. In addition, the aim of the conversations was to define the important stakeholders 

inside the organisations, as well as important customers of Neways. Conversations are, among others, 

held with employees of Neways that hold a position as account manager, business manager, sales repair 

specialist, or account engineer. Most informal conversations were between 30 and 60 minutes long, 

whereafter several employees provided suitable documents that helped to recognise the practical 

relevance of the study. Summaries of the conversations were made directly after each conversation, 

Value proposition  

What value is provided and 

to whom? 

 

1. Product/service 

2. Customer segments and 

relationships 

3. Value for customer and 

environment 

 

Value creation and delivery  

How is value provided? 

 

 

4. Activities 

5. Resources 

6. Distribution channels 

7. Partners and suppliers 

8. Technology and product 

features 

Value capture 

How does the company 

make money and capture 

other forms of value? 

9. Cost structure & revenue 

stream 

10. Value capture for key 

actors incl. environment 

11. Growth strategy  

12. Take-back system 
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which are available on request. In addition to the informal conversations, literature (as explained in 

section 3.2.1.1.2) is used to provide a base for the problem definition.  

3.2.1.1.2 Literature data 

To get familiar with the topic, explorative reading is performed whereby concepts, methods and theories 

are scanned. Hereafter, there is started with the systematic literature review. A systematic literature 

review is performed to manage the diversity of knowledge that is available (Tranfield et al., 2003). The 

literature is mapped in a systematic way in order to benefit optimally from existing knowledge on 

business models, refurbishment, and remanufacturing. Two databases are used to increase the 

probability to find relevant articles (Van Aken et al., 2012). The database of Web of Science (WoS) 

appeared to be most appropriate because it offers access to the most important journals in various 

disciplines. Additionally, the Scopus database appeared appropriate for secondary research. In order to 

increase the chances of literature to be found, different keywords are considered. Moreover, the results 

are filtered on a high number of citations to reach the best articles in the discipline. Table 3.1 shows a 

list of the different search phrases that are considered, together with the type of database, number of 

results, and the number of articles that resulted in a list of suitable literature. An extended version of 

this table is given in Appendix 2 whereby the search phrase is combined with the particular article.  

Table 3.1: Search phrases 

 Keyword Database Search phrase Criteria Total 

articles* 

Results 

included 
1 Triple bottom line WoS TI=('triple bottom'  OR 'Triple 

bottom line') 

All years 290 6 

2 Triple bottom line WoS TI=(sustainability  AND triple 

bottom) 

All years 63 1 

3 Circular economy WoS TI=(circular economy) All years 2120 6 
4 Closing loops WoS TI=(closed loop supply chain 

AND circular) 

All years 147 1 

5 Remanufacture WoS TS=(remanufactur* AND 

Warranty) 

Last 5 

years 

61 1 

6 Business models WoS TI=(business model* 

OR business model innovation) 

All years 10502 12 

7 Business model 

framework 

WoS TI=('business  model' OR 

'business  modelling' OR 

'business  model  archetypes' OR 

'business  model  types' OR 

'business  model  approaches') 

All years 10482 13 

8 Business model 

framework 

Scopus TITLE-ABS-KEY (business 

AND model AND innovations 

AND for AND electric AND 

mobility) 

All years 54 1 

9 Circular business 

models 

WoS TI=(circular business model*) All years 119 4 

10 Circular business 

models 

WoS TI=('circular business model' 

OR 'circular economy business 

models') 

All years 123 3 

11 Circular business 

models 

WoS TI=(business model AND 

circular business models) 

All years 123 1 

12 Circular business 

model transition 

WoS TI=('circular business model' 

AND 'transition') 

All years 6 2 

* The total articles presents the number of articles found after the search phrase is entered in the 

database. This number is determined between 09-09-2020 and 23-10-2020. 
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From all the literature found, only a selection is included in the literature review. The literature is 

selected based on different inclusion and exclusion criteria (see Table 3.2). Most of these criteria 

account for all the search phrases entered in the search database. However, only for the keyword 

‘business model framework’ (number 7 and 8 in Table 3.1) is an exception made regarding the inclusion 

of the keyword into the articles’ title since the term or related terms are often not mentioned in the title. 

In addition, the number of citations is not taken along when searching for circular business model 

transitions (nr. 12 in Table 3.1), since there is not much literature available about this subject or it has 

recently been published. Literature is included in the review when it is related to the research question, 

published after the year 2000 and written in English. In addition, a minimum of 100 citations is 

determined for literature published between the year 2000 and 2014, and a minimum of 20 citation is 

determined for literature published between the year 2015 and 2020. Moreover, only literature that is 

published in journals, books, and doctoral dissertations is included in the review (Van Aken et al., 

2012). Literature that does not meet these criteria is excluded from the literature review. This strict 

application of inclusion and exclusion criteria, results in smaller chance of heterogeneity. However, a 

higher risk of ending up with no studies is created (De Vet, Verhagen, Logghe, & Osterlo, 2005). Since 

most of the search phrases resulted in a large number of articles, this does not seem a problem. Literature 

that is published in journals or doctoral dissertations that are not accessible online are excluded. 

According to Mahood, Van Eerd, and Irvin (2013), grey literature should be included in the literature 

review since it gives an important perspective on the topic. However, in this study, some grey literature 

sources like unpublished reports, presentations, forecast papers, blogs, or websites are not included in 

the literature review. The exclusion of these sources increases the risk of a biased conclusion.  

As explained before, the aim of a systematic literature review is to identify a manageable number of 

studies, without excluding important key studies. One way of getting a manageable number of studies 

is to use citations of an article as a criterion. Using citations as a strategy for the inclusion of literature 

is seen as an objective way to reduce the number of articles found from the search phrases (Combes & 

Linnemer, 2010). However, this can also be a strong risk. On the one hand, putting the bar for the 

number of citations too low, can lead to an abundance of literature of which not every article is suitable. 

On het other hand, putting the bar for the number of citations high can lead to missing out on important 

articles because of the number of citations (Easterby-Smith, Thorpe, Jackson, & Jaspersen, 2018). This 

is especially the case for newly published articles, and articles that are focused on a niche market. To 

reduce this effect, a distinction is made between articles that are published between 2000-2014 and 

2015-2020. This gives newly published articles with a reasonable number of citations the opportunity 

to be included. As stated before, the number citations equal to or more than 100 for articles published 

between the year 2000 and 2014, and the number of citations equal to or more than 20 for articles 

published between the year 2015 and 2020 was seen as reasonable number for articles to be included 

(see Table 3.2). However, there is still a chance that good and suitable literature is excluded. There is 

tried to reduce this chance with the ‘snowballing’ method.  

Table 3.2: Inclusion and exclusion criteria literature review 

Criteria Does not 

account for: 

Inclusion criteria  

 Literature related to the research question.   

 Literature published after the year 2000.   

 Literature written in English.    

 Literature with a number of citations equal to or more than 100 when 

published between the year 2000 to 2014, or a number of citations equal to or 

more than 20 for articles published between the year 2015 and 2020. 

12 
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 Literature with title or keywords that include one or more key search terms. 7, 8 

 Literature published in journals, books, doctoral dissertations.   

Exclusion criteria   

 Literature that is not related to the research question.    

 Literature published before the year 2000.    

 Literature written in non-English.    

 Literature with a number of citations less than 100 when published between 

the year 2000 to 2014, or a number of citations less than 20 for articles 

published between the year 2015 and 2020. 

 12 

 Literature with titles that do not include key search terms.  7, 8 

 Journals or doctoral dissertations that are not accessible online.    

 Grey literature (i.e. unpublished reports, presentations, forecast papers, blogs, 

websites) 

  

 

As stated, the snowballing method is used in addition to database searches. This additional approach to 

data collection is used to ensure the best possible coverage of the literature. Snowballing is a good 

approach to search for relevant literature in a systematic way in addition to database searches (Wohlin, 

2014). Moreover, snowballing is used to reduce some negative effects from the inclusion and exclusion 

criteria. Since snowballing is particularly useful for extending a systematic literature review (Wohlin, 

2014), this method helps to reduce the chance that important literature is excluded and improves the 

chance for newer published literature to be included. In this research, snowballing is used backward 

and forward. Backward snowballing is done by tracing references, whereby a reference in one article 

points to other articles (Van Aken et al., 2012). Searching via references is performed multiple times 

until a sufficient number of good papers were found. Forward snowballing is used to identify new 

articles by looking at the articles that cite the article being examined (Wohlin, 2014). Forward 

snowballing helped to identify more newly published articles which reduces the effect of the strict 

inclusion criteria. With snowballing, approximately 40 additional articles were found to be interesting 

and are used in this study. 

Next to database searches and snowballing, experts recommended articles that are used in the literature 

review. These experts are fulfilling a position at Eindhoven University of Technology (TU/e) and are 

working in the field of sustainable business models. The recommended articles were in general recent 

literature contributions.  

3.2.1.2 Analysis (BM initial and Analyse step by Bocken et al., 2019) 

Within the EBME map by Bocken et al. (2019), the BM initial and analyse step are closely related and 

serve the same goal, therefore, the data collection methods are combined in this analysis section in order 

to simplify this process.  

3.2.1.2.1 Literature data 

In both the BM initial and analyse phase, literature is used as a basis to analyse the initial business 

model for refurbishment and remanufacturing. The literature search process is explained in section 

3.2.1.1.2. 

3.2.1.2.2 Semi-structured interviews 

Semi-structured interviews were used to gather primary data in order to define the initial business 

model, define the dependencies with other activities and other business models (see analysis of 

dependencies step 1 till 3 in Figure 3.1), and to discover the design requirements regarding the business 

model for refurbishment and remanufacturing (see section 3.3.1). Although, in order to gather this data, 
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an organisation first needs to determine who its stakeholders are, and then determine the outputs desired 

by its stakeholders (Mendelow, 1983). Therefore, a stakeholder analysis was performed to assess 

knowledge and interests (Schmeer, 1999) of relevant customers and internal stakeholders within the 

reuse business of Neways. In this research, the information acquired by semi-structured interviews was 

used to determine how each stakeholder group was involved in the study and to provide input for other 

analyses (Schmeer, 1999; Van Aken & Berends, 2018). The interviews therefore included questions 

that helped to answer sub-question 2 and 3. Semi-structured interviews were chosen as an appropriate 

method to study these sub-questions since they provide in-depth information from various perspectives 

(Harrell & Bradley, 2009). By using an interview protocol as used in semi-structured interviews, the 

comparability of the interviews is ensured (Harrell & Bradley, 2009). The interview protocol is given 

in Appendix 3. An interview matrix was created to check whether the questions of the interview align 

with the research questions (Castillo-Montoya, 2016), see Appendix 4. The interviews started with an 

introduction of the researcher and by discussing the importance of this research. Subsequently, for the 

informed consent, permission was asked to audio-record the interview, the possibility to stop anytime 

was offered, and anonymity was guaranteed. Next, interview questions were asked based on subject, 

i.e. initial business model repair, dependencies, and business model design requirements.  

Persons that fitted in the specifications of the defined stakeholders were selected for the semi-structured 

interview, for an overview see section 4.1. The population consisted of people that were active in 

different positions related to repair, refurbishment or remanufacturing, and had a key position within 

the semiconductor, medical, or industrial sector, within an overarching sector, or have a key position at 

customers of Neways (in a business-to-business context). The background of this population was in 

sales, marketing, operations, engineering, purchasing, or equivalent, or hold a management position. 

Participants are selected based on their insights to explain what the initial business model for reusing 

products is, and what is feasible with regards to the new business model. By selecting participants, it 

was attempted to achieve a maximum variance along relevant dimensions, to enhance the 

representativeness of the population (Seawright & Gerring, 2008). Therefore, a diverse selection 

strategy was most appropriate since the researcher chose at least one participant from each segment, i.e. 

semiconductor, medical, industry (Seawright & Gerring, 2008). The participants of the interviews were 

invited by email. In total, sixteen interviews were conducted after which it was assumed that saturation 

was reached. All interviews were conducted on a one-to-one basis, between the interviewer and the 

participant. However, in one interview the participant invited two colleagues to join the conversation. 

Most interviews were conducted via Microsoft Teams, although some interviews were conducted face-

to-face. Participants within Neways were selected based on their connection with the business model of 

Neways, their position, their years of experience, and whether they are active in the semiconductor, 

medical, industrial segment, or in an overarching business unit. In addition, four interviews with 

customers of the semiconductor, medical, or industrial segment are performed in order to receive their 

viewpoint and requirements.  

An overview of the interviews can be found in Table 3.3. This table shows for each participant the date 

of the interview, the segment in which the participant operates, the background of the participant, if the 

interview was performed physically or online, and an identifier. The semi-structured interviews were 

audio-recorded and transcribed. Since most of the participants of the semi-structured interview spoke 

Dutch, the quotes mentioned in this research were translated to English, except for the ones with an 

asterisk (*).  
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Table 3.3: Overview of interviews 

Interview Date Physical/ 

online 

Segment Background Identifier 

1 4-12-2020 Physical Semiconductor/medical Sales I1 

2 14-12-2020 Physical Overarching Operations I2 

3 15-12-2020 Online Semiconductor Sales I3 

4 16-12-2020 Online Semiconductor Sales I4 

5 17-12-2020 Online Semiconductor Engineering I5 

6 22-12-2020 Online Customer semiconductor Operations C1 

7 5-1-2021 Online Overarching Design/engineering I6 

8 7-1-2021 Physical Semiconductor Sales I7 

9 11-1-2021 Online Medical Sales I8 

10 13-1-2021 Online Industrial Sales I9 

11 13-1-2021 Online Customer semiconductor Purchasing C2 

12 18-1-2021 Online Customer medical Purchasing C3 

13 27-1-2021 Online Industrial Sales I10 

14 28-1-2021 Online Industrial Sales I11 

15 28-1-2021 Online Customer industrial Sales, supply chain, 

procurement  

C4 

16 19-1-2021 / 

1-2-2021 

Online Overarching Purchasing I12 

 

Validation 

The interview protocol was reviewed by another researcher to increase the validity of the research. The 

context, set-up of the interview, and the interview questions were discussed, whereafter possible 

improvements were shared.  

3.2.1.2.3 Documentation 

Corporate information is often seen as a more reliable source of information than the opinion of an 

organisation’s members (Van Aken et al., 2012). In addition, documentation may provide information 

that organisation members lack or may have forgotten about (Van Aken et al., 2012). Therefore, 

documentation was used as a secondary source of information to determine the initial business model 

(sub-question 2). Initially, internal documents were used in order to create an initial understanding. 

However, documents were mostly used to triangulate the data gained from the semi-structured 

interviews. In this research, documentary secondary data includes written documents (i.e. presentations, 

technical documents). The selected internal documents used for triangulation can be found in Table 3.4, 

of which only documents with a pdf, PowerPoint and doc format were included and analysed as stated 

in section 3.2.2.1.2. This table also present the content of the document, the amount of pages, and an 

identifier. The repair activities and the cost and revenue stream are examples of retrieved data from the 

documentation which was used to triangulate the findings from the semi-structured interviews.  

Table 3.4: Overview of internal documents used for triangulation 

Title internal document Content Pages Identifier 

Quotation_150003006  Cost and revenue structure 

(semiconductor) 

4 D1 

Prijslijst repair per 1 jan 2010 Cost and revenue structure (medical) - D2 

RMA letter Goods return process (industry) 3 D3 

Repair process – Re-use to 

[customer] 

Goods return process (semiconductor) 6 D4 
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3.2.2 Data analysis  

The data collected has been analysed in different ways. This section describes the data analysis methods 

regarding the analysis step (BM initial and analyse step from the EBME map by Bocken et al., 2019). 

3.2.2.1 Analysis (BM initial and Analyse step by Bocken et al., 2019) 

During the BM initial and analyse step, semi-structured interviews and documentation were used to 

collect data about the exiting business model, the dependencies with other business models and to 

discover the requirements regarding the business model for refurbishment and remanufacturing. These 

data analysis methods are explained in the following sections.  

3.2.2.1.1 Semi-structured interviews 

All interviews were manually transcribed on the approval of the participants. The interview transcripts 

start with the first question of the interview protocol and were transcribed based on the intelligent 

verbatim transcription method, meaning that some light editing was performed to correct sentences. 

The transcripts were sent to the participants for validation (Jacob & Furgerson, 2012). 

Subsequently, the interview data were coded. Data coding helps to turn raw data from the semi-

structured interview into findings and conclusions in a systematic way (Van Aken et al., 2012). The 

transcripts were coded in two different ways, namely by means of the template approach and an 

approach based on the grounded theory, which are explained below. Both the template code list and the 

open code list were used to code the interview, which was done in parallel. The total coding scheme 

including illustrative quotes can be found in Appendix 5. The qualitative data analysis program QDA 

Miner Light was used for coding the interviews. 

Template approach 

The questions from the semi-structured interview used to answer sub-question 2 (What is the initial 

business model and how is it applied?), were analysed according to the template approach. The template 

approach utilises existing concepts and theories to create new insights (Van Aken et al., 2012). This 

approach is particularly suitable since the phenomena the researcher wants to create insight in is known 

in advance (Van Aken et al., 2012). In this study, the business model framework with the corresponding 

components stated in section 3.1.1 was used as a template to map interviewees’ responses, whereby an 

existing coding scheme was used.  

Grounded theory based approach 

The questions from the semi-structured interview used to answer sub-question 3 (Who are the relevant 

customers and internal stakeholders of the organisation and what are their requirements for a business 

model for refurbishment and remanufacturing?), were analysed according to an approach based on the 

grounded theory. This analysis approach is more open to unforeseen responses.  This approach helps to 

build an explanation around the core of the data in a structured and systematic way (Saunders et al., 

2009) and is particularly suitable for its exploratory purposes. The approach that was based on the 

grounded theory included open coding, whereby the collected data was disaggregated into conceptual 

units and a code was provided (Saunders et al., 2009). Open coding was followed by axial coding, which 

resulted in main coding categories (Saldaña, 2009). 

Validation 

Another researcher reviewed the coding scheme used by the template approach. After discussion, the 

main coding categories and codes were reviewed, reorganised, and improved until consensus was 

reached. The coding scheme used by the grounded theory based approach is not validated by another 

researcher because of time restrictions. The outcome of the initial coding cycle was not also reviewed 
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by another researcher because of time and resource grounds. The outcomes of the semi-structured 

interviews are discussed with the company supervisor. The completeness of the outcomes was 

confirmed, creating a higher internal validity.  

3.2.2.1.2 Documentation 

Initially, internal documents were used in order to create an initial understanding of the initial business 

model for reuse activities and possible requirements. However, the internal documents were mostly 

used to triangulate the findings from the semi-structured interviews which increased the reliability of 

the results (Lauri, 2011). Therefore, documentation contributed to answer sub-question 2. In order to 

verify the internal documents correctness, an overview of the information was presented to experts 

within the company. Additionally, the internal documents were analysed by means of coding. Data 

coding is performed according to the template approach. In order to process the information received 

from the internal documents in the same way as from the semi-structured interviews, the template 

approach with corresponding coding scheme were used again. The coding scheme can be found in 

Appendix 5, together with the illustrative citations from the internal documentation belonging to the 

particular category. 

3.3 Design phase 

The structure of the EBME map by Bocken et al. (2019) is further followed, continuing with the design 

phase that include the design and business model new step. Following the EBME map, the aim of the 

design step is to increase the positive and reduce the negative value in the business model (step 4 from 

Figure 3.1). When designing the solution, several steps from the design process of Van Aken et al. 

(2012) were integrated within the EBME map. This section describes the data collection and analysis 

methods that were used within different steps of the design process (Van Aken et al., 2012). There is 

started with the design input like design principles, design requirements (continued of section 3.2.1.2.2), 

and design parameters, subsequently followed by an iterative process of sketching and outline design. 

The data collected and analysed in the design phase is used for input, designing the solution and for 

acquiring feedback on the solution.  

3.3.1 Design input 

The data collection and data analyses methods for the design principles, design requirements, design 

parameters, and reuse data are described below in sections 3.3.1.1, 3.3.1.2, 3.3.1.3, and 3.3.1.4.  

3.3.1.1 Design principles 

Design principles were used to design a specific solution to the field problem. With design principles, 

a generic solution concept is used to design a variant of that solution that addressed the specific field 

problem (Van Aken et al., 2012). Design principles are structured following the CIMO-logic, whereby 

the design principles consist of a Context (C), Intervention (I), Mechanism (M), and Outcome (O) 

(Denyer, Tranfield, & Van Aken, 2008). The design principles are used an input for the design of a 

specific solution, and do not represent the complete solution (Dresch, Lacerda, & Antunes, 2015).  The 

design principles are based on the cause and effect diagram, the interviews held with employees and 

customers, and the literature review.  

3.3.1.2 Design requirements 

The development of design requirements was the second step for the design step. A distinction was 

made between four types of design requirements: functional requirements, user requirements, boundary 

conditions, design restrictions (Van Aken et al., 2012). Functional requirements describe the 

performance demands of the object to be designed. The requirements from the viewpoint of the 

customer are described by the user requirements. Boundary conditions are the conditions that should be 
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met unconditionally. And design restrictions comprise the solution space preferred by the initiators of 

the research (Van Aken et al., 2012). These requirements were simultaneously collected during the 

semi-structured interviews as explained in section 3.2.1.2.2 and by using literature. This means that the 

same semi-structured interviews were used for multiple purposes. The interview data regarding the 

design requirements was analysed as explained in section 3.2.2.1.1. The design requirements were 

evaluated by the initiator of the research, whereafter they were modified.  

3.3.1.3 Design parameters 

In addition, employees within Neways were consulted during the establishment of design parameters. 

The design parameters represent the design specifications in order to enhance system performance (Van 

Aken et al., 2012). In dialogue with employees of Neways, using an iterative process, key design 

decisions were made, whereafter design parameters were established. Employees which were consulted 

are working as account manager, or sales repair specialist. These consultation sessions were not 

recorded since the aim was not to receive in-depth information, but rather receive general feedback. A 

detailed analysed is therefore not worthwhile.  

3.3.1.4 Reuse data 

Moreover, previous reuse data from the operating system of Neways was collected through 

consultations sessions. The aim of the consultations sessions with experts was collect specific data in 

order to investigate the consequences in terms of costs and revenues of the solution design, and to 

estimate the evolvement in particular customer segments. The data collected from employees within the 

company is analysed using Excel. The data concerns previous reuse data regarding customer segments, 

volumes, and profits in order to develop a suitable solution. Specifically repair data of the year 2019 

and 2020 was analysed, and a refurbishment test case from 2021. Furthermore, by looking at the data it 

was monitored whether there is support within the different customer segments for reusing products in 

general, which was seen as a triangulation of the outcomes of the semi-structured interview. 

3.3.2 Design 

The solution design was established in an iterative, but structured way using the design process by Van 

Aken et al. (2012) and several design science approaches. The process covers sketching, outlining the 

design, and the actual design. This process required a creative leap in order to develop the design. The 

information collected during previous steps was the input for the development of the design. During the 

design step, employees within Neways, as well as the initiator of the study were consulted to review the 

solution designed. These sessions were not recorded since the aim was not to receive in-depth 

information, but rather receive general feedback. Since the results from these sessions were obvious, a 

detailed analysis was not worthwhile (Stewart & Shamdasani, 2014). The outcome from the design 

process is a new business model which is evolved from the initial business model (Bocken et al., 2019). 

3.3.3 Evaluation 

For the evaluation of the proposed business model, two experts were consulted, whereby an iterative 

evaluation took place (Carson, Gilmore, Perry, & Gronhaug, 2001). The consultation sessions served 

as quality control for the solution, whereby the solution was evaluated, and information and reflections 

were received that improved the solution design. The persons consulted have a background in sales. 

One consultation session was performed physical, the other was performed via the communication 

platform Microsoft Teams. The consultation sessions were not prepared with an extensive question list, 

however, the solution was presented and feedback was asked about all building blocks. The 

conversations were not audio-recorded. Table 3.5 shows an overview of the consulted employees for 

the evaluation of the business model, including the date, segment in which the employee operates, the 

background of the employee, and whether the consultations sessions was performed physical of online.   
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Table 3.5: Overview of consultation sessions for evaluation design 

Consultation session Date Physical/online Segment Background 

1 26-3-2021 Physical Semiconductor Sales 

2 1-4-2021 Online Overarching Sales 

3.4 Quality of the research 

The research is evaluated by means of three quality criteria given by Van Aken et al. (2012), namely 

controllability, reliability, and validity. These criteria are important since “they provide the basis for 

inter-subjective agreement on the research results” (Van Aken et al., 2012, p. 202). Controllability 

focusses on how others can replicate the research and acquire the same outcomes. In order to replicate 

the research, a detailed description of the methodologies used in the research was given in this chapter. 

Reliability and validity were applied to the process of research and research instruments (Van Aken et 

al., 2012). The goal of these quality criteria is to yield reliable and valid results. The criteria were used 

to manage the quality performed by the researchers own research. A research is reliable when the results 

are independent of a particular characteristic of that study and therefore can be replicated in other studies 

(Van Aken et al., 2012). Moreover, a research is valid when it is justified by the way it is produced. 

Various actions were performed in order to maximise the reliability and validity of the research, this is 

explained in Table 3.6. 

Table 3.6: Quality criteria (Van Aken et al., 2012) 

Quality criteria Explanation Associated actions 

Reliability  
  

Researchers The results of the study will 

be more reliable when 

independent people conduct 

the study.  

- Business model frameworks mentioned in the 

literature review were reviewed by supervisors. 

- An interview protocol was used to enhance the 

standardisation of the research.  

- Independent researchers reviewed the interview 

protocol. 

- Semi-structured interviews were used in contrast 

to an open interview.  

- Independent researchers reviewed the codebook. 

- Transcripts of the interviews were made. 

- Software packages were used to code the 

interviews in order to work systematically. 

 

Instruments The results of the study will 

be more reliable when 

multiple instruments or 

techniques are used to study 

the same phenomenon.  

- Multiple data sources were included in the study 

to facilitate triangulation. 

Respondents Respondents have a different 

views on reality. The results 

should be independent of the 

respondents included in the 

study.  

- The interview was held with multiple 

participants. 

- The participants represented all customer 

segments involved in the problem area.  

- For particular subjects, the interview outcomes 

were compared with documentation to ensure 

that outcomes are independent of the 

participants.  
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Circumstances Refers to the circumstances of 

data gathering that could 

influence the results of the 

study. 

- The interviews were held in a time frame of two 

months in order to increase the reliability. 

However, because of time restrictions, the 

interview could not be carried out over a longer 

time.  

Validity 
  

Construct 

validity 

"The extent to which a 

measurement instrument 

measures what it is intended 

to measure." (De Groot, 1969 

as cited in Van Aken et al., 

2012) 

- Multiple data sources were included in the study 

to facilitate triangulation. 

Internal 

validity 

Concerns the extent to which 

the found relationships are 

justified and complete.  

- The problem is viewed from several 

perspectives. 

- The outcomes from the semi-structured 

interview were discussed with the initiator of the 

research. 

- The coding scheme of the template approach was 

reviewed by the initiator of the research.  

External 

validity 

Refers to the generalizability 

of the research results to other 

contexts.  

- Three segments (which are different departments 

within Neways) are studied which increased the 

external validity. 
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4. Findings 

In this chapter, the findings from the analysis are presented. First, a stakeholder analysis was performed 

in order to partly answer sub-question 3 (who are the relevant customers and internal stakeholders of 

the organisation) which provided input for the rest of this chapter. Next, the EBME framework of 

Bocken et al. (2019) was followed whereby first the initial business model of reuse activities was 

determined. This step from the framework also answers sub-question 2. The EBME framework was 

further followed by the analyse step in which the interactions and dependencies with other business 

models are explained. This analysis started with defining the sustainability aims of the business. This 

was followed by identifying the dependencies, and framing the nature of the dependencies.   

4.1 Stakeholder analysis 

Determining the initial stakeholders has been the first step in systematically gathering and analysing 

the qualitative information from the semi-structured interviews, and helps to answer sub-question 3. In 

order to provide the best possible representation of the stakeholders inside the organisation, 

heterogeneous groups with various disciplines have been selected that have particular knowledge of the 

reuse activities. In addition, the customer base has been divided based on which segment they are active 

in.   

Stakeholders can affect an organisation’s functioning, development and goals (Chinyio & Olomolaiye, 

2009). Stakeholders can have the influence to be beneficial or a threat to the organisation (Gibson, 

2000). In addition, the interest of each stakeholder group can differ. Mapping these two in a influence-

interest matrix enables the organisation to identify prior surprises or threats (Mendelow, 1983; Chinyio 

& Olomolaiye, 2009). Figure 4.1 shows the stakeholder matrix in which the influence and interest of 

the main stakeholders related to a business model for refurbishment and remanufacturing are presented. 

This stakeholder matrix is based on the outcomes from the semi-structured interviews.  

 

 
Figure 4.1: Stakeholder matrix 

There is elaborated on the stakeholder matrix from Figure 4.1 in Table 4.1. This table gives an overview 

of each stakeholders viewpoint, along with an illustrative quote that confirms the way that the 

stakeholder views a refurbishment or remanufacturing business model. 

Account manager

Account engineer Project coordinator reuse

Operations manager

Sales manager

Purchasing manager

Customers within 

semiconductor segment

Customers within 

medical segment

Customers within 

industrial segment

In
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Interest

Stakeholder matrix
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Table 4.1: Stakeholder overview  

Stakeholder Viewpoint  

(Olander, 2006; Ilinova, Cherepovitsyn, & Evseeva, 2018) 
Illustrative quote 

Account and sales 

manager 

High interest, high influence. This group has much contact with 

customers, and is aware of their wishes and requirements, therefore this 

group should be managed closely.  

“We would be interested in refurbishment and remanufacturing activities.” (I11)* 

Account engineer Conservative view. This group is not convinced the quality stays equal 

after refurbishment/remanufacturing, therefore this group should be kept 

satisfied. 

“I only wonder what the delivered quality will be. I am worried about that. I wonder how 

reliable the quality is that arrives at the customer.” (I5) 

“Practically, it only has disadvantages.” (I5) 

Project coordinator 

reuse 

Positive attitude, high interest, lower influence. Their input is taken along 

in multiple processes, therefore this group should be managed closely. 

“I find it a beautiful business. Only you still don’t know what it is going to be and how it 

will evolve.” (I1) 

“I think it will be good for a company if you can profile yourself as environmental 

friendly.” (I1) 
Operations manager Mediocre interest and influence. This stakeholder group has the influence 

to structure these activities in the operations process, therefore, this group 

should be kept informed.  

“Consumers are getting more critical, of course around environment, but also around bio-

industry. The customer is becoming more critical and expects that from the OEM as well. 

So you have to participate as a company. Your employees demand it from you. People are 

also increasingly opting for a company with a sustainability mind-set.” (I2) 

“It will grow, in every market. Because consumers are becoming more critical, this is of 

course a rise that has been going on for a few years.” (I2) 

Purchasing manager Positive attitude. This stakeholder group is more concerned about the 

investments needed, however, they can better indicate which market 

segments would benefit from a new business model. Therefore, this 

stakeholder group should be managed closely. 

“…I think that semicon and medical will both benefit greatly of keeping their existing 

product base in the market as long as possible. Huge investments have of course been 

made on this. So the longer you can take advantage of those investments, the more 

beneficial it is.” (I12) 

Customer 

semiconductor 

segment 

Positive attitude. Refurbishment and remanufacturing activities are 

requested, creating a high interest. This group values a new business 

model for refurbishment and remanufacturing, therefore customers 

should be monitored and possibly keep informed. 

“I see it as an obligation to make serious work out of it. And that is not only on us, but 

also the customers. I think that it is something that is seen throughout the chain as 

something you have to do to be able to do business normally. It is the right thing to do, 

and you cannot afford to not participate in it. Of course, it has to be right business wise, 

but I think that the starting point should always be the business case, the starting point 

should be the aim to reduce waste.” (C2) 

“It is just a really important subject and environmental awareness is paramount at the 

moment.” (C1) 

Customer medical 

segment 

Positive attitude. The interest within this group depends on the type of 

product, on average is their interest mediocre. In addition, this customer 

group is often restrained by legislation regarding medical products. This 

group values a new business model for refurbishment and 

remanufacturing, therefore customers should be monitored and possibly 

keep informed. 

“In time, the medical sector will also have to take steps in this direction, and we can 

change something in it.” (C3) 

 

Customer industrial 

segment 

Positive attitude. The interest within this stakeholder group is depends on 

the type of product, on average is their interest mediocre. This group 

values a new business model for refurbishment and remanufacturing, 

therefore customers should be monitored and possibly keep informed. 

“And I think that in general, under the sustainable aspect, it will be a topic. But it is 

difficult to predict. But I would assume that more and more companies are carrying about 

sustainability, that is clear. But also refurbishment, not to throw away their scrap parts 

which can be used, that is coming more and more.” (C4)* 
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It was found that most internal stakeholders have a positive attitude towards a business model for 

refurbishment and remanufacturing. The only internal stakeholder that has a more conservative attitude 

are the account engineers, because they are not convinced that the quality of the products stays equal 

when refurbishment or remanufacturing activities are applied to the product.  

External stakeholders like suppliers were excluded from this research because of time restrictions. This 

group was also not mentioned in sub research question 3. However, customers from the three customer 

segments were interviewed. The customers segments view the refurbishment and remanufacturing 

activities different since they are active in different markets. Overall, the influence from the customer 

on Neways is seen as medium since Neways decides how a business model should look like. However, 

Neways produces in most cases products that are owned by the customer. When Neways does not enter 

a certain business or follows wishes of the customer, there might be a chance that current contracts are 

not extended and business gets lost. There is a various interest for a business model of refurbishment 

and remanufacturing within different segment. All segments have a positive attitude towards a business 

model for refurbishment and remanufacturing. However, engaging in refurbishment or remanufacturing 

activities depends on the type of product and the (end) customer. Especially the semiconductor segment 

has an high interest and declares that these activities are highly requested. It is therefore found that the 

semiconductor customers are very supportive with regards to a business model for refurbishment and 

remanufacturing. The customers within the medical and industrial segment are not as far along in this 

business.  

4.2 Initial business model 

The initial business model for repair activities was mapped out using the findings from the semi-

structured interviews and documentation. This initial business model for repair is the first step of the 

EBME process by Bocken et al. (2019), whereby the initial business model was the input to improve 

the business model for refurbishment and remanufacturing activities, see Figure 3.1. As stated in section 

3.1.1, an adapted framework of Richardson (2008) was used to establish the initial business model for 

repair. The initial business model for repair is presented in Figure 4.2. This framework is divided into 

three categories: value proposition, value creation and delivery, and value capture. All aspects within 

the framework are discussed in section 4.2.1, 4.2.2, and 4.2.3.  
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Figure 4.2: Initial business model repair

Value proposition 

Product/service 

Neways provides customers the service to repair products 

that are malfunctioning, broken down, or old. Condition is 

that products are formerly or still produced by Neways. 

Products can be multilevel (i.e. cabinet) or single level (i.e. 

PCBA) and are out of warranty. The variety of knowledge 

and skills within the company creates a competitive 

advantage. 

Customer segments and relationships 

The initial business model for repair focusses on existing 

customers with products ranging from a low product mix, 

and high volume to a high product mix, and low volume. 

The segment can be roughly categorised in the following 

customer groups: semiconductor, medical, and industry. 

However, the size of the customer has influence on the 

possibilities of the manufacturing process within Neways. 

The goal of Neways is to have a long-term partnership with 

the customers.  

Value for customer and environment 

Repaired products allow the machine of the end-customer 

to stay operational with less financial investment than 

buying a new machine. The lead time of a repair is shorter 

than a new-build creating less downtime. The customer can 

use repair services as an incentive for selling new products 

to their customer. In addition, material can be reused 

creating less pressure on nature.  

 

Value creation and delivery 

Activities 

The customer return team is operationally responsible for the 

executing the activities concerning repair. The customer can 

contact the customer return team to request a repair. When 

approved, the product is send to Neways. The key activities 

include receiving and checking the product, disassembly (in 

case of an multilevel repair), analysis of the product, and 

making quotations. The actual repair is only performed when 

the quotation is approved, and a defect is found in the product. 

When a repair is not executed, the product is send back to the 

customer of scrapped.  

Resources 

The most valuable resource remains the knowledge and skills 

within the company for analyzing and testing a product, and 

the specific test equipment. In order to repair a product 

sufficiently, input from the customer is needed, as well as a 

good IT structure to process the incoming repair requests.  

Distribution channels 

The repair service is exclusively offered to customers of 

Neways through direct sales channels. The repairs are 

generally distributed Ex works.  

Partners and suppliers 

Within the supply chain, Neways is a supplier or partner to 

customers, either OEM or a supplier to an OEM. Neways has 

multiple suppliers from which the same service is expected as 

the customers expect. This means that quality, logistic, 

technology, and cost performance is expected. 

Technology and product features 

Neways has limited influence on customers build-to-print 

products. Products (developed within Neways) can be 

manufactured and/or assembled with process and resources of 

Neways. The products are high quality. Repairability is barely 

taken into account.  

Value capture 

Cost structure and revenue stream 

Repair is an incidental purchase order that is not 

forecasted. The cost structure of the repair service is based 

on the cost objects material, material related overhead 

(MRO), labour, and selling, general, and administration 

expense (SG&A). The price for a repair is either a fixed 

price or an activity based price, depending on the product. 

In both cases, an open cost calculation is made. The 

revenue model is based on cost calculations with an 

additional surcharge for profits. 

 
Value capture for key actors incl. environment 

Repairability gives products an increased financial value 

after its use. Offering repair as a life cycle management 

option helps to increase strength of the partnerships with 

customers and helps to learn more about the product and 

process. Repairing the product creates a decrease in overall 

material usage which is value capture for the environment.  

 

Growth strategy 

There is no growth strategy for repairs. The repairs service 

will grow with normal production.  

Take-back system 

Products that are not repaired or rejected for repair are – in 

most cases – returned to the customer where the product is 

scrapped. Few locations of Neways have an own scrap 

policy in dialogue with the customer. In exceptional cases 

a finished repair product situated at Neways is switched 

with a returning repair so that the customers’ situation 

should less escalate.  
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4.2.1 Value proposition 

The value proposition category covers three elements, namely product/service, customer segments and 

relationships, and value for the customer and environment. These elements are explained below. 

Product/service 

Neways delivers a repair service for products that are malfunctioning, broken down, or old. A condition 

is that products are formerly or still produced by Neways. This service is only offered to existing 

customers of the company. The products are either on a multilevel (i.e. a cabinet), or a single level (i.e. 

PCBA).  

“What happens in the field is that these units can be broken down, malfunction or just get old. Then 

they need a pure repair.” (I11)* 

“Something breaks, it returns to Neways, has to be repaired, and that has to be based on a contract.” 

(I6) 

The initial business model seems not clear for every participant of the interview. Participants have a 

different view on the acceptability of products that are within the warranty period. Both products within 

and outside the warranty period run through the same process, however, the invoice is either send to an 

internal customer, or a customer outside the organisation. Since quite some participants raised this 

subject, this seems important. Because more participants state that, within this initial business model, a 

products is only accepted for repair when a product is outside the warranty period, the researcher opted 

to follow this.  

“So customers expects that we offer repair as a service. And repair does not only mean repair of 

rejected products, but also product within warranty and outside warranty.” (I3) 

“We receive repairs based on the fact that we have complains, so that the quality is not as it is supposed 

to be. However, this is not only included in repair.” (I8) 

Customer segments and relationships 

The customer segment can be divided in multiple ways: the type of product (Printed Circuit Board 

Assembly/cabinet), the newness of the product, or the size of the customer.  

“I think a distinction should be made between cabinets and Printed Circuit Board Assemblies 

(PCBA’s). That is a distinction that exist already in the regular business, but I think it is another 

approach in the repair and refurbishment.” (I7) 

“A distinction can be made between large rand smaller customers.” (I1) 

“If you get a repair it can be on PCBA level or assembly level.” (I5) 

However, the way the customer segment is divided depends on who you ask. Looking from the holding 

perspective, and asking the participants working there, the customers are divided based on their 

segment. This means that a division was made between a semiconductor, medical, and industry 

customer segment. Looking from participants working within one of those segments, a deeper break-

down is made. Within those particular customer segments, a division was made depending on particular 

volume and product mix a customer requests. This could range from a high product mix with a low 

volume, to a low product mix with high volume. In addition, the size of the customer has an influence 

on the possibilities within the process. Since this research is extended over the holding, the customer 

segments are divided into the semiconductor, medical, and industrial. 
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“And there is also a huge difference in how Neways is doing it within semicon or healthcare.” (I1) 

“Medical is mainly one big customer.” (I8) 

The goal of Neways is to have a long-term partnership with the customers. This is widely spread over 

the organisation, making this an unanimous vision of the participants.  

“So customer segment and relationships is therefore a long-term partnership.” (I10) 

Value for customer and environment 

Value for the customer and environment can be realised in various ways. First of all, a repaired product 

allows the machine of the customer to stay operational with less financial investment. In addition, the 

lead time of a repair is shorter than buying a new-built, which results in less downtime. This gives a 

large economic advantage for the customer while contributing to their performances. This is seen by 

multiple participants of the interview:  

“The lead time of a repair and often shorter than producing a new one, and cheaper. So financially it 

is more affordable.” (I5) 

“So it is basically money for them which they immediately lose. So every second of downtime is money 

lost for them. So when you get these repairs in time, that means that you are contributing to their 

performance.” (I11)* 

The value for the customer is therefore the unburdening of the OEM. Moreover, the customer can also 

learn from the repair process performed by Neways by drawing a conclusion from the analysis results 

of the repair product. By doing this, there can be determined why a product is malfunctioning, and how 

often that occurs. In this way, the product and potentially the design of that product can be improved.   

“An important added value is also that you can learn a lot of a product from the repair process. How 

the product can be improved, you see where things are struggling in the field, because you see products 

returning.” (I7) 

One participant from the interview also mentioned that the repair service is sometimes used by a 

customer as an incentive for their customer to buy more regular products. When the end customer buys 

a new product at a customer of Neways, they often sell a service contract with it. In this way, Neways 

its customer can ensure that products are kept functioning as long as possible by doing a repair, while 

they also sell new machines and continue their business. However, this is not mentioned by other 

participants, and can therefore not be confirmed. Although one can logically think that a large firms 

will try to continue their long-term business while also participating in reuse activities.  

“…, because the customer uses that often in the negotiations. Then they ask their customer if they want 

to buy a new one, they say ‘yes, but then you need to service these old ones for the next 5 years’. In this 

way, they can sell a new product by promising that they can keep the old one running for another 5 

years.” (I8) 

The value for the environment is realised by reusing material in order to create less pressure on nature. 

This finding is substantiated by multiple participants of the interview.  

“So repairing is just a good way to relieve the burden on nature, if you do it in the right way and make 

the right decisions about it.” (I8) 



44 

 

“Of course when you are not reproducing the part, that means that you are saving a lot of materials, 

not only cost impact, but also to the carbon footprint, materials, and disposed materials in the 

environment.” (I11)* 

4.2.2 Value creation and delivery 

The value creation and delivery category covers five elements, namely activities, resources, distribution 

channels, partners and suppliers, and technology and product features. These elements are explained 

below. 

Activities 

The activities within the repair business are reasonably straightforward. The customer return team is 

responsible for executing the activities regarding repair. The standard process, as wrote down in the 

RMA flow, starts with submitting a repair request by the customer. This is done by filling in an RMA 

form and sending it back to Neways. In essence, all participants of the interview explained the same 

key activities of repair, however, some were in more detail than others.  

“The analysis shows what needs to be done about the products. This means that the activities are 

determined, so that is the routing in the production. And second is the determination of delta materials. 

So the materials that are needed, and need to be ordered to eventually refurbish or upgrade the 

product.” (I4) 

“When they arrive they do an assessment, will enter the factory, and then repair analysts will analyse 

what needs to be replaced. We make a quote which will send to the customer. We also look at the 

suppliers involvement, because he also has suppliers that serve us.” (I2) 

“You need to request in writing an RMA order number.” (D3) 

The key activities include receiving and checking, disassembling (when necessary), and analysing the 

product. Next, a quote can be made. The actual repair is only performed when a defect is found in the 

product, and the quotation is approved by the customer. A quotation is only necessary when there is no 

agreement made prior to the repair. The statement below (D3) is therefore only valid when an agreement 

with the customer is made in advance. One customer mentioned that receiving the quotation after 

qualification is preferred since the customer then knows the price to repair a certain item. Moreover, 

one participant state that it can happen that repair products are delivered at Neways’ site without the 

registration by means of an RMA form. This is nonetheless seen by the researcher as negligence of the 

customer, and not as the standard procedure.  

“Neways sends you, after receipt of your RMA request, an order confirmation with herein the RMA 

number and request to return the articles. You send the products back mentioning the RMA number. 

Neways executes research, repair and/or upgrade. Neways sends you hereafter: Products return; An 

invoice; A written feedback on executed activities.” (D3) 

“But for a large number this does not happen and a truck is suddenly on the sidewalk. And then you 

just have to figure out which products are repairs and know what is important.” (I1) 

“Looking at the experience of other suppliers, I appreciate it when a quotation is made after the 

qualification. Then you know which parts need to be replaced, and you can give a certain direction that 

it is going to costs so much to do the repair.” (C1) 
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Resources 

When handing in the RMA request, a process starts in whereby various resources are needed. Input 

from the customer like the reason for return is information that is necessary. Moreover, input such as 

the technical product documentation is needed to adequately execute the repair request.  

“To be able to start the RMA request we need some information from you: a. The part number and 

quantity which will be returned; b. The reason for return (problem identification, repair or upgrade); 

c. Your reference (s) (order, deviation report number, contact person, etc.).” (D3) 

“TPD, so technical product documentation. Sometimes input of customers about upgrades that are 

needed.” (I2) 

Next to input from the customer, specific test equipment is needed. The test software and equipment 

that is normally used with the production of regular products can also be used for the analysis or repairs. 

This means that a returning product can be subordinate to the same sort of test as when newly produced. 

However, the most mentioned resource by participants are knowledge and skills of employees. Good 

qualified employees, especially regarding repair analyses, is needed to deliver the desired quality. The 

importance of specialised people can be noticed at the amount of quotes mentioned below about this 

particular resource.  

“Important is of course well-qualified personnel, especially with regard to those analyses. So who 

indeed understand the product and the desired quality of the product. A piece of knowledge of testing 

of products, in order to analyse the product is important.” (I4) 

“You also need trained people that know the products of the customer and at some point also know the 

customer to know what is important to them.” (I12) 

“Those are qualified people. So we have return analysts. And they do an initial analysis of the product, 

and take care of it. So the return analysts are special in this.” (I5) 

Distribution channels 

The repair service is exclusively offered to customers of Neways, not to the end customer of the product. 

However, the repair service is only offered to those customers who ordered the original product. One 

participant stated that a product of a current customer that is formerly produced elsewhere is not offered 

the repair service. Repair products are distributed through direct sales channels and returned Ex works. 

However, one participant stated that in a single case transport is being organised by Neways. This is on 

the other hand an exception on the rule and therefore it is not seen as factual evidence.  

“Basically, we have everything ex works, so this means that transport is excluded. In a few cases we 

arrange the transport. And sometimes a particular business location arranges this, but that is tuned. 

And this also accounts for repair.” (I9) 

“We deliver to our customer, not the end-customer.” (I8) 

Partners and suppliers 

Neways is located in the middle of the supply chain, meaning that Neways delivers to the customers, 

while it has its own suppliers as well. From the interviews with participants can be stated that within 

the supply chain, Neways is either a supplier or partner to the customer. Being a supplier or a partner 

to the customer heavily depends on the type of activities and amount of business which is done with the 

customer. Customers expect a good quality, logistics, technology and costs. Moreover, Neways has its 

own suppliers from which is expected to deliver the same service as the customer of Neways expects 
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from them. The same suppliers as used within the repair business are used with the regular product 

business. According to one participant, Neways wants to convert suppliers into partners because they 

want to have the same sort of partnership as they have with their customers. However, another 

participant disagrees with this, since suppliers of Neways are often competitors. Therefore, the majority 

of the participants were followed in their reasoning stating that Neways only has suppliers.  

“The customer expects QLTC, so quality, logistics, technology, and costs.” (I7) 

“Especially suppliers. We try to make suppliers as partners, because the partnership that we have with 

our customers is also what we want with our suppliers. But basically, they are suppliers with whom we 

would like to have partnerships with.” (I10) 

“So what we actually expect from our suppliers of functional units, the hlqb (high level quality buy) 

suppliers is how we name them, that they provide us with the same service for repairs and upgrades as 

the service that the customer expects from us.” (I4) 

Technology and product features 

Products are often build-to-print products which are produced based on the requirements of the 

customer. This means that the design of the product is owned by the customer, including the technology 

and product features. The production is executed within Neways.  

“We make a product according to the agreements we made with the customer.” (I1) 

Nonetheless, some products are developed within Neways. According to some participants of the 

interview, repairability of a returning product is not considered. However, there was some disagreement 

by a participant working who works within the design office of Neways. According to this person, 

repairability is taken into account for a small part. A product is primarily designed following other 

requirements. The repairability is only examined when the other requirements are met. Therefore there 

was found that there is a distinction between build-to-print products and products design by Neways. 

Following the design department, there is found that repairability is barely taken into account in the 

NPD process. 

“We develop products with the idea that it should be manufactured within our company, so it has to 

meet our processes. And for a small part we take repairing into account.” (I6) 

“No. Repair is barely taken into account.” (I9) 

“There has not been thought about. But that is something they ultimately want.” (I7) 

4.2.3 Value capture 

The value capture category covers four elements, namely cost structure and revenue stream, value 

capture for key actors, growth strategy, and take-back system. These elements are explained below. 

Cost structure and revenue stream 

All participant of the interview see a repair as an incidental purchase order since they are mostly not 

returned in large batches. They are treated as one-offs, which results in a higher costs because more 

time is spent on one single product. The cost structure of repair products is based on the material used 

to repair the product, the time needed to repair it, material related overhead (MRO) for unforeseen 

materials, and selling, general, and administration expenses (SG&A).  

“Material, material related overhead, labour, SGA.” (D1) 
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The price for repair is either a fixed price or an activity-based price, depending on the type of product 

(single-level or multi-level) and customer segment. It is therefore not surprising that different 

participants disagreed on one type of cost model. Fixed prices are mostly used when a particular type 

of product is being repaired more often, so prices can be estimated easier. Activity-based pricing is 

more used for products that are more complicated and often not repaired in the past. 

“We use an activity-based cost model.” (I10) 

“In this case it is a fixed price, that is what we agreed on. And we did that because we have been 

repairing that product for the last 5 year, so we dared to do it this way. And we have consulted suppliers 

as well.” (I10) 

“We have fixed prices, where we take a percentage of the new price. We review to see whether we still 

make money from it. So this accounts for the normal PCBA’s. … And then we have activity-based 

costing, whereby depending on the which activities we do, we charge the customer.” (I8) 

However, in both cases and within every customer segment, an open cost calculation is made. The 

revenue model is based on the cost calculation with an additional surcharge for profits.  So the customer 

pays for every repair that is performed that is outside the warranty period (which is assumed in this 

initial business model).  

Value capture for key actors incl. environment 

The value for Neways can be captured in different ways. Next to the additional sales it brings to Neways, 

there are more advantages to repair. Repairing products helps Neways to get more insight in the product, 

whereby design issues can be found and possible future problems can be prevented. This means that 

Neways gets closer to the customer and their product which can be beneficial for the customer.  

“Getting closer to the customer, you will learn more from the customer and its products. And you will 

also be included in the roadmap. If you have a good relationship with the customers, and have the 

knowledge of their products and belonging repair, you can provide input about certain components 

during a redesign. Eventually, we would like to be the system innovator that helps the customer, so we 

can mean as much as possible for the customer and help the choose even better solutions.” (I12) 

Moreover, Neways can help to keep products active in the market longer. This ensures that the customer 

is more bound to Neways. Since the customer is more bound to Neways, the possibility that the regular 

business is placed at Neways is bigger. Keeping the products longer in the market does not implicate 

that the customer is less quickly to buy a new one, since the market is growing, and repaired products 

can go to other markets than originally served. All participants of the interview agreed that the strength 

of the partnership with customers is increased when repair is offered.  

“And in doing so, we help our customers to keep their products active in the market longer, and binding 

the customer to us.” (I8) 

A decrease in the overall material usage is seen as the value captured for the environment. However, 

one participant was reserved to agree on that statement. That participant mentioned that the way you 

give a product is second life must be taken into account in order to conclude that the material usage is 

decreased. That person is concerned that too much parts are being replaced, which can be a barrier to a 

more sustainable activities. But when repair is done in an effective way, the overall material usage 

should decrease. Therefore, there is presumed that repairing delivers value to the environment. 
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“On the one hand you can be extremely sustainable, because you don’t throw products away, and giving 

it a second life. But I am still skeptical about the way you give it a second life. In essence, is a repair 

not better than a refurbishment. … When looking at sustainability, I am afraid that you will replace too 

much with remanufacturing.” (I8) 

Growth strategy 

All participants who mentioned the growth strategy agreed that there is no growth strategy purely for 

repairs.  

“We don’t really have a strategy to grow. It actually grows with our normal production. So the more 

we produce, the more that return.” (I7) 

One mentioned that having a repair business that is growing is not a good thing, because that means 

that Neways is delivering products that inadequately perform. However, this does not have to be the 

case since products that are returned for repair can also be old. In addition, the repair business can also 

grow by increasing the regular production. 

“I am not sure if there is a growth strategy. It would actually not be good if you want the repair business 

to grow because that means you deliver a bad quality.” (I5) 

There is nonetheless the strategy to increase the growth of the reuse business by incorporating 

refurbishment and remanufacturing activities. 

Take-back system 

It is the responsibility of the customer to return products to Neways. Products that are rejected for repair 

are in most cases returned to the customer where the product can be scrapped. However, one participant 

stated that Neways has its own scrap policy, which is contradictory to the quotes of the other 

participants. Nonetheless, it cannot be denied or confirmed since only one participant of that location 

was interviewed. It is therefore assumed as an exceptional case.  

“Our policy is that we do not collect repairs. The customer is responsible for that.” (I1) 

“We scrap ourselves. We always do that in consultation with the customer.” (I10) 

4.3 Analysis of dependencies 

The purpose of the analysis of dependencies was to determine on which factors the initial business 

model depends (Bocken et al., 2019). This analysis is the second step of the EBME process by Bocken 

et al. (2019), showed in Figure 3.1. The analysis was divided into four steps, of which three steps are 

explained in this section. The first step describes the sustainability aims of the business, see section 

4.3.1. The second step includes the identification of dependencies on others and how they are dependent. 

Third, the nature of the dependencies was identified. The second and third step are combined and 

described in section 4.3.2. The fourth step of the analysis of dependencies describes the process of 

increased positive value and reduced negative value, this step is explained in chapter 5.1 since it is 

focused on business model design. Although the fourth step is explained later, there was a constant 

interplay between the analysis and the design (Baldassarre et al., 2017).  

4.3.1 Sustainability aims of business 

The sustainability aims of the business were defined in order to help determine which business models 

should be modified, destroyed, or created (Bocken et al., 2019). The sustainability aims are listed below, 

whereafter they are explained.  
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 Help the customer to achieve their sustainability goals while gaining profit.  

 Foster reuse activities within Neways.  

 Reduce waste within Neways. 

Neways mainly aims to help the customer to achieve their sustainability goals, while trying to gain 

profit by executing activities belonging to those goals. The starting point was a market opportunity 

initiated by several customers that should foster refurbishment and remanufacturing activities within 

Neways. The sustainability aims of the business are therefore more enforced by customers, whereby 

customers will evaluate Neways on their sustainability level and determine if they put more business at 

Neways.  

“But it really is a goal from the customer.” (I4) 

“It is bad for your wallet, and for the planet. So I see it as a duty to make serious work out of it. And 

that is not only on us, but also our customers. I think that the whole chain sees it as something you have 

to do to be able to do business normally. You cannot afford it to not do it, and it is the right thing to 

do.” (C2) 

So within Neways, refurbishment and remanufacturing activities are seen as an economic objective to 

pursue. This is agreed by every participant of the interview, however, some said that Neways should 

put more focus on sustainability in terms of environment in order to ensure business continuity, and not 

only on the business side of sustainability.  

“So sustainability of business yes, because the customer is expecting it. And if you want business 

continuity then you would have to respond to that request from the customer. But sustainability in terms 

of environment, I am not sure.” (I11)* 

“To be honest, I think Neways could put a little more focus on sustainability. It is not part of our mission, 

so I think that we really have to make a step upwards with that.” (I10)  

In addition, the goal within Neways is to reduce waste in general. According to some participants, this 

is not focused on refurbishment and remanufacturing, but is seen as a corporate goal to reduce for 

example energy or carbon dioxide, which is not particularly linked to the reuse business. Two 

participants however saw an opportunity with refurbishment and remanufacturing to reduce waste in 

the supply chain and reusing products that are not ready to scrap. This is however not the case yet and 

therefore not considered as an internal sustainability goal of Neways.  

“And we also have an objective to reduce scrap. But that is a business objective, due to the 

consideration of costs, not because we want to be a greener company.” (I7) 

“And it is a bit of waste reduction in the chain.” (I10) 

Therefore, there can be stated that the sustainability aims of Neways is to reduce waste in general within 

Neways, help the customer achieve their sustainability goals and therefore foster reuse activities within 

Neways.  

4.3.2 Identification and nature of dependencies 

This section describes the second and third step within the analysis of dependencies, see Figure 3.1. 

The second step helped to identify and understand the dependencies and interactions with other business 

models and activities (Bocken et al., 2019). Specifically, focus was put on the type of dependencies and 

interactions in place classified to the existing infrastructure, products/service, and resources. This step 
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builds on the idea of interlinkages between the focal companies business model and others (Bocken et 

al., 2019). The third step in the analysis of dependencies helped to define the nature of the dependencies, 

i.e. how is the interaction with those business models. Neutrality, competition, and 

symbiosis/mutualism were used to define the interaction (Bocken et al., 2019). Neutrality was used to 

describe dependencies or activities that do not affect each other. Competition describes a situation in 

which business models compete for the same resources, including time. And symbiosis occurs when 

the presence of one business model leads to growth in another or when the output of one business model 

constitutes an input for another (Bocken et al., 2019). Table 4.2 presents an overview of the identified 

dependencies with their nature.  

Table 4.2: Overview identification and nature of dependencies 

Dependency Type of dependency Nature of dependency 

Availability of the production process. Infrastructure Competition 

Reuse department within Neways. Infrastructure Neutrality 

Customer willingness to reuse products. Infrastructure Neutrality 

Supplier willingness to cooperate. Infrastructure Neutrality 

The (previous) sales orders of regular Neways 

products.  

Product/service Symbiosis 

Technological reusability of the product. Product/service Neutrality 

Specific test equipment. Resources Competition 

Specific knowledge and skills for reuse activities. Resources Symbiosis 

Availability of purchasing/supplier parts. Resources Neutrality 

Capacity of the production process (people). Resources Competition 

From the interviews it was found that the initial business model from section 4.2 is dependent on several 

aspects. First of all, regarding infrastructure, the initial business model is dependent on the reuse 

department within Neways and the availability of the production process. Not only repairs are handled 

at an available production line, but also the regular new-buy business. Within the production process, 

some sections are not created to make a distinction between a repair product and a regular product, 

creating a dependence on the production process. Looking at the nature of the dependencies, 

competition was found for the availability of the production process, since in some parts of the 

production process either regular products or reuse products are processed. Moreover, the reuse 

department within Neways needs to give approval of a repair, which makes it a person dependent 

process. The nature of this dependency was found as neutral since this dependency does not affect 

another dependency or business model.  

The customer willingness to reuse a product is seen as an important dependency towards the growth of 

this business. This also accounts for the supplier willingness to cooperate. Both have a neutral 

dependency. Without the support in the whole supply chain, this business is difficult to establish. And 

according to one participant, doing this right takes time.  

“That is a process that takes time since the whole supply chain has to go along with it.” (I4) 

Looking at the dependencies regarding the product/service, the initial business model for repair depends 

on previous sales orders of regular Neways products that are sold. Repair products are only processed 

when the product is initially produced by Neways, in order to guarantee the quality. Symbiosis was 

therefore found as the nature of dependency because the presence of a business model for regular 

products leads to growth in the business model of repair. The advantage of this strategy for Neways is 
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that customers of Neways become more dependent on them, making it difficult for a customer to put 

business at another supplier. However, with this dependency, the linear system is partly maintained. 

“Because at a certain moment the customer wants to give machines a second life, retrieve from their 

customer and place it at another customer. And then they need their suppliers that originally produced 

the product and ask if they can fix it up. There is a certain dependence on this. It is not that we really 

generate new business, but rather redo the business that we once did.” (I2) 

“And the big advantage for us of this strategy is that the dependence is much greater, and it is much 

more difficult for them to outsource it to other parties.” (I4) 

However, several participants mentioned that the delivery of reuse products has an effect on the sales 

orders of the regular business. Either less regular products are being sold because already produced 

products are reused and revived, or customers will order more products at Neways, knowing that 

products are reused in an adequate way, resulting in more reuse business. Therefore, both symbiosis 

and competition were identified as a nature of dependency since the reuse business can enhance the 

regular business or decrease it.   

“The disadvantage is also that refurbishment reduces the current product orders. So if you deliver a 

refurbished product, one of the regular orders will removed. The total stays equal.” (I5) 

“And that has impact on the new-buy business, but the new-buy business will still remain.” (I1) 

Also the technological reusability of the product is taken into account. The technological reusability 

was seen as a neutral dependency since it does not affect another dependency or business model. 

Resources are seen as the most important dependencies based on the amount of quotes that participants 

mentioned in the interview. Almost all participants mentioned that the initial business model is 

dependent on the specific test equipment available. Every product is tested in a particular way, whereby 

sometimes specific equipment is needed. However, some products that are returned for repair are not 

produced anymore for the regular business, or they are considerable old that test equipment is not 

available anymore. Not all test equipment can be preserved or kept alive, resulting in a dependency on 

the test equipment. In addition, for certain products there is not enough test equipment available to test 

a regular product and a reuse product at the same time. So there is found that there is competition 

between those business activities. However, the availability of the production process with regards to 

the test equipment was also seen as symbiotic, since the presence of one business model leads to growth 

in another business (Bocken et al., 2019). The more regular products produced, the more test equipment 

used, and therefore the more updated the test equipment is. Although this thought seemed right, 

competition was seen more suitable since the dependency covers the whole production process and not 

only one specific part of it.  

In addition, specific knowledge and skills are needed to perform the initial business model in an 

adequate way. Reusing more products leads to an increase in the knowledge and skills of people 

regarding reusing products, therefore, symbiosis is defined as the nature of dependency. Furthermore, 

the capacity of people that are needed in the production process is of importance. Neways is dependent 

on the amount of people that execute reuse activities that also have the skills and knowledge to do so. 

Competition was found as the nature of dependency for the capacity of the production process since 

both the reuse business and the regular business within Neways compete for the same resource at the 

same time. A person cannot work on a repair when producing a regular product. 
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“People, machines, and resources. You need to have all of them. You need to have the knowledge to 

repair a product, but also the resources to do so. And we have the knowledge automatically since we 

are the manufacturer of the product.” (I9) 

However, one participant mentioned that having the skills and resources within Neways is not enough 

for some products. In some cases, suppliers or purchasing parts are needed to repair a product. Although 

no other participant mentioned this dependency, it is assumed to be true. Therefore a neutral dependency 

was found for the availability of the purchasing/supplier parts.  

“… but we also need other parties since we buy certain parts from which we do not have the technology 

or test inside of Neways, so we need to outsource that.” (I4) 

“So basically, we have the knowledge of everything we manufacturing ourselves, and we will do it 

ourselves. But everything outside that is outsourced to other parties, so we work together.” (I4)  
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5. Solution 

A systematic and iterative process was performed to design a solution for the mentioned business 

problem. A solution to a business problem is typically a redesign of the existing system (Van Aken et 

al., 2012). Therefore, next to the problem-related inputs, the initial business model served as a starting 

point for the redesign or new business model. Additionally, solution-related inputs were established. 

Initial ideas on possible solutions from internal stakeholders were collected which from the view of 

change management can be advantageous since resistance to the realisation of the redesign or new 

business model can be reduced.  

The following sections continue the EBME map of Bocken et al. (2019) shown in Figure 3.1. This 

chapter starts with the fourth step of the analysis of dependencies, belonging to the EBME map by 

Bocken et al. (2019). This step continues the first three steps of the analysis of dependencies which are 

discussed in section 4.3. Next, the last phase of the EBME map is described in which the design is 

outlined. In this phase, the design process of Van Aken et al. (2012) with integrated design science 

approaches was followed whereby various facets were practised and combined. Design principles based 

on the CIMO-logic are described, whereafter design requirements were established. Next to the 

stakeholder analysis from section 4.1, the design requirements partly answer sub-question 3 (what are 

the stakeholders’ requirements for a business model for refurbishment and remanufacturing). 

Subsequently, design parameters were established to help answer sub-question 4. Furthermore, the 

results of the assessment of reuse data is given which shows the current volume and profit in each 

customer segment, and helped to develop a suitable solution. Last, the new business model design is 

described. This step features that last phase of the EMBE map of Bocken et al. (2019) and answers sub-

question 4.  

5.1 Value mapping 

The EBME framework of Bocken et al. (2019) helps to design and experiment with business models. 

The first three steps of the analysis of dependencies are about analysing the business model 

dependencies, which are described in section 4.3. The last – and fourth – step entails the business model 

design and value mapping, which is explained in this section. This step explores how positive value can 

be increased and negative value can be reduced (see Figure 3.1). The value can be increased or reduced 

around three business model dimensions, namely, value created and captured, missed and destroyed, 

and new value opportunities (Bocken et al., 2019). This final design step is geared towards generating 

new business models based on collaborations or partnerships that foster shared value dimensions 

(Bocken et al., 2019).  

A positive value is seen in the specific knowledge and skills of the employees within Neways that are 

needed to execute the reuse activities, which is defined as a dependency in Table 4.2. The value 

preservation of the knowledge and skills should be captured in order to have business continuity in the 

company and reuse process. This value preservation can lead to a competitive advantage. Therefore, it 

is important to capture the value of the specific knowledge and skills of employees and potentially 

increased that.  

The next dependency derived from Table 4.2, technological reusability of a product, is seen as a 

negative value in the business model. Products are often difficult to reuse because of the design of the 

product. Although the nature of this dependency is neutral, this dependency should be destroyed in 

order to decrease the negative value associated with this.  
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As mentioned in Table 4.2, the (previous) sales orders of regular Neways products was also identified 

as a dependency. Currently, products are only reused when they were initially manufactured by them. 

This means that products initially manufactured by another company and now developed by Neways 

are excluded from the reuse service. This dependency stops Neways to grow their reuse business, 

therefore, this negative value should be reduced by destroying this dependency.   

New value opportunities were detected in a modular product design and extending the reuse service for 

sales orders that are initially not produced by Neways. A modular product design can help to increase 

the value of the technological reusability of the product. In addition, broadening the scope of the 

accepted products for the reuse service can create new value for a broader range of customer segments. 

The service can be expanded to products of new customers, or products of current customers that were 

previously manufactured at a competitor, meaning that older versions of a particular product are able to 

be reused at Neways next to the newer versions of that same product. Moreover, Neways can expand 

the service to competitors products. However, reusing these products needs more resources, knowledge 

and skills than are now used. In order to broaden the scope of accepted products, there should be 

invested in universal test equipment that can be used for all products entering Neways for reuse. 

Universal test equipment – that is not specifically suitable for Neways’ products – should be seen as an 

investment to create a new value opportunity.  

Another new value opportunity is a scrap model in order to reduce waste. In some cases, the returned 

product cannot be reused (repaired, refurbished, or remanufactured) because of the condition of the 

product. This means that products are often scrapped. Becoming a partner with a certified scrap 

company can create value in the whole supply chain. When Neways creates a partnership with a certified 

scrap company, products that are not suited for reuse do not first have to be send back to the customer 

in order for the scrap process to be started there, this reduces transportation and creates value in the 

whole supply chain. In addition, it helps the customer to achieve their sustainability goals and innovate 

sustainably through key partnerships (Bocken et al., 2019).  

5.2 Design principles 

Design principles were used to design a specific solution to the field problem. With design principles, 

a generic solution concept is used to design a variant of that solution that addressed the specific field 

problem (Van Aken et al., 2012). Design principles are structured following the CIMO-logic, whereby 

the design principles consist of a Context (C), Intervention (I), Mechanism (M), and Outcome (O) 

(Denyer, Tranfield, & Van Aken, 2008). The design principles are used an input for the design of a 

specific solution, and do not represent the complete solution (Dresch, Lacerda, & Antunes, 2015). The 

design principles are based on the cause and effect diagram given in Appendix 6, the interviews held 

with employees and customers, and the literature review.  

The design principles developed were used to determine interventions that can be addressed in the 

business model to achieve a desired outcome and were suitable in that particular context. Design 

principles are therefore a powerful input to evidence-based management (Van Aken et al., 2012). In 

addition, the design principles illustrated that in different contexts, the same intervention can be used 

and yet different outcomes can be created. The design principles created in this research relate to 

mechanisms that can be used in a business model for refurbishment and remanufacturing.    

The first CIMO principle refers to the situation in which the focal company, customers and the suppliers 

are not cooperating towards achieving defined goals (C). This can be improved by using clear 

agreements and building mutual trust between parties (I) (Oghazi & Mostaghel, 2018). This principle 

ensures channel control (Hofmann, 2019), and a closer collaboration, communication, and coordination 
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(Antikainen & Valkokari, 2016) with internal and external stakeholders (M), which will lead to a long-

term existence of a business model (O) (Hofmann, 2019; Bocken et al., 2018a).  

Principle 1: In a situation of problematic partnership between a focal company, customers and 

suppliers, build mutual trust and use clear agreements to evoke closer collaboration, 

communication, and coordination to deliver a long term existence of the business model.  

Subsequently, in the situation where disassembling of returned products for refurbishment and 

remanufacturing is time consuming process (C), the integration of design for refurbishment and 

remanufacture into the product development process can facilitate simpler designs (I). Investing an 

overall product life-cycle strategy (including design for refurbishment and remanufacturing) can result 

in faster and easier handling and disassembling of returned products for remanufacturing and 

refurbishment (M) (Hatcher, Ijomah, & Windmill, 2013). This delivers reduced labour times and 

therefore higher profits (O).  

Principle 2: In the situation where disassembly of returned products is a time consuming 

process, the integration of design for refurbishment and manufacture into the product 

development process can facilitate simpler designs and result in faster and easier handling of 

returned products for refurbishment and remanufacturing, resulting in reduced labour times, 

and increased profit. 

Furthermore, in the situation where unnecessary waste is created when a returned product is 

disassembled for refurbishment or remanufacturing (C), the integration of design for refurbishment and 

remanufacture into the product development process (I) can facilitate more modular designs (M). 

Investing in design for refurbishment and remanufacturing can generate less waste in the process and 

contribute to a more sustainable business model (O) (Bocken et al., 2014; Nasr & Thurston, 2006). 

Principle 3: In the situation where waste is made with disassembling a product, use design for 

refurbishment and remanufacture, to create modular designs that generate less waste in the 

process.  

In the situation that customers of Neways can switch to another supplier to manufacture their regular 

products (C), a lock-in can be used for the business model for refurbishment and remanufacturing in 

order to keep customers attracted (I) (Zott & Amit, 2010). When refurbishment and remanufacturing 

activities are only offered to firms that originally purchased that regular product at Neways, customers 

are less likely to switch from supplier (M). This creates a long-term commitment between the customer 

and Neways (O).  

Principle 4: In the situation that customers can switch to other suppliers for manufacturing 

their regular products, use a lock-in to prevent customers from switching to another supplier, 

this creates a long-term commitment with between the customer and Neways.   

These design principles based on CIMO-logic were taken into account during the creation of a solution 

design for the specific situation of Neways. 

5.3 Design requirements 

Design requirements are seen as an important part of the solution-related input (Van Aken et al., 2012). 

The solution should meet four types of design requirements: functional requirements, user requirements, 

boundary conditions, and design restrictions. Functional requirements describe the performance 

demands of the object to be designed. The requirements from the viewpoint of the customer are 
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described by the user requirements. Boundary conditions are the conditions that should be met 

unconditionally. And design restrictions comprise the solution space preferred by the initiators of the 

research (Van Aken et al., 2012). The requirements were established based on the interview outcomes 

and literature. The requirements were discussed with an expert of the TU/e and the initiator of this 

research whereafter improvements were made. The discussion led to the following design requirements.  

Functional requirements 

1. The realisation of the business model should create value in the whole supply chain.  

The business model should add value in the whole supply chain in order to profit from 

it in both an economic and a sustainable way. The following quote belonging to this 

requirement is exemplary of the performed interviews: “It should bring in money. And 

to earn money, it must be an added value in the whole chain. So for the customer, and 

for the customer of the customer. If that isn’t happening, it is useless.” (I7) 

2. The financial parameters of refurbished and remanufactured products should be predictable and 

clear for the customer before the start of the refurbishment/remanufacturing.  

It is important for Neways and their customers to know the financial investment for a 

product before it is refurbished or remanufactured. The financial parameters and 

boundaries should therefore be clear before the start. The following quote belonging to 

this requirement is exemplary of the performed interviews: “And I think it is important 

for an account manager to have a quick insight in the financial effects.” (I12) 

User requirements 

1. The business model should be helpful for the customer in the long run.  

The business model developed should have a long-term orientation when addressing 

the triple bottom line in order for it to make sense (Lozano, 2008). In addition, the long- 

term perspective helps to improve the delivery of the proposed value proposition 

(Morioka, Bolis, Evans, & Carvalho, 2017).  

2. The solution should meet the wishes and needs of the customer and the laws and regulations 

within the specific customer markets. 

The business model developed should consider the wishes and needs of the customer. 

In addition, the laws and regulations (e.g. certifications) within the specific customer 

market should be taken into account. The following quotes belonging to this 

requirement are exemplary of the performed interviews:“… but in the automotive 

industry you need to have automotive certification. Medical is comparable, since you 

need medical certification. This is a lot less for semiconductor.” (I6);“Comply with 

laws and regulations.” (C3) 

3. The realisation of the solution should help the customer to achieve their sustainability targets.  

The targets of customer should be representative in the business model. This means 

that, in most cases, sustainability should be considered in the business model. The 

following quote belonging to this requirement is exemplary of the performed 

interviews: “I think in this case you need to execute the customer request properly.” 

(I1) 

Boundary conditions 

1. The realisation of the business model should be profitable. 

Revenue is seen as a requirement to ensure a positive impact, scale up the solution and 

to enable the business viability. This means that profit is an enabler for environmental 

and social purposes (Morioka et al., 2017). The realisation of the business model should 

therefore be profitable. The following quote belonging to this requirement is, next to 
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the literature source, exemplary of the performed interviews: “It should bring in money. 

And to earn money, it must be an added value in the whole chain. So for the customer, 

and for the customer of the customer. If that isn’t happening, it is useless.” (I7) 

2. The business model should make business sense for both the customer and Neways.   

As stated in the previous requirement, the business model should be profitable for 

Neways. However, it should also make business sense for the customer to refurbish or 

remanufacture products. Zott and Amit (2010) state that customer surplus should be 

created while generating a profit for the focal firm and its partners. This confirms that 

the business opportunity of the focal firm should be exploited by creating value for the 

parties involved (Zott and Amit, 2010). This is acknowledged by both Neways 

employees and customers of Neways: “It should bring in money. And to earn money, 

it must be an added value in the whole chain. So for the customer, and for the customer 

of the customer. If that isn’t happening, it is useless.” (I7); “It need to make business 

sense for both parties, that is a boundary condition.” (C2) 

3. The business model should comply with legal requirements, including health and safety.  

Overlapping with the second user requirement is the boundary condition that the 

business model should comply with legal requirements. The following quotes 

belonging to this requirement are exemplary of the performed interviews: “It is very 

important that it is returned in the right package to know that is has been ESD 

(electrostatic discharge) safe, etc. So that is one condition.” (I10); Comply with laws 

and regulations.” (C3) 

4. The business model should cover stock or procurement risks.   

Stock and procurement risks should be covered in the business model when creating 

value for the customer. The following quote belonging to this requirement is exemplary 

of the performed interviews: “We will not have any stock or purchasing risk.” (I7) 

Design restrictions 

1. The business model should fit in the current processes and collaborate with the regular business 

model of Neways. 

The business model for refurbishment and remanufacturing should be embraced by 

Neways while effectiveness of the current processes and regular business model is 

maintained. Ensuring that the business model fits in the current process can help 

Neways to renew growth and profits (Chesbrough, 2010).  

2. The returning product for refurbishing or remanufacturing should meet the criteria established 

by the customer and Neways. 

Returned products for refurbishment or remanufacturing should meet criteria that are 

established in dialogue with the customer before entering the firms reuse department. 

The criteria are defined in agreements with the customer in order to know beforehand 

what parts should be refurbished or remanufactured, and which not. The following 

quote belonging to this requirement is exemplary of the performed interviews: “You 

need to know in the pre-phase what must be replaced and what not.” (I1) 

3. The business model should be applicable within the semiconductor, medical, and/or industrial 

segment.    

The business model should be applicable within at least one of Neways customers 

segments, i.e. semiconductor, medical, or industrial. This requirement was explained 

by the problem definition in chapter 1. 
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These requirement were established based on statements of the participants of the semi-structured 

interview and literature. One participant however stated that in the starting phase, everything must be 

discussable as long as things are not verified or defined yet (see quote below). Although the statement 

of that particular participant is deemed appropriate, the researcher opted to follow the requirements in 

order to structure the process regarding the solution design.  

“I would not assume in advance that things cannot be discussed, as long as it has not yet been 

specifically tested.” (C2) 

5.4 Design parameters 

The design of a business model can be broken into smaller units of analysis, these units are called design 

parameters. Design parameters represent the design specifications in order to enhance system 

performance. Deciding what the key design decisions were, helped to determine the design parameters 

(Van Aken et al., 2012). It was an iterative process since the parameters cannot be determined in one 

sequence because of the relationships between the parameters (Van Aken et al., 2012).  

The parameters are partly based on the work of Lüdeke-Freund et al. (2018) that defined design options 

for circular economy business models. The adapted business model framework of Richardson (2008) 

was defined as the artifact whereby each building block was regarded as an design parameter that can 

change the current situation (Van Aken et al., 2012). The building blocks (i.e. value proposition, value 

creation and delivery, and value capture) were further divided into essential dimensions for the business 

model design. This means that not all dimensions are represented by parameter values. Table 5.1 shows 

the design parameters.   

Table 5.1: Design parameters (based on Lüdeke-Freund et al., 2018) 

Design parameters 

(Richardson, 2008) 
Parameter values 

V
al

u
e 

p
ro

p
o

si
ti

o
n

 Product Repaired, refurbished or 

remanufactured product 

Long-lasting product Reusable or recyclable 

production inputs 

Service Facilitating 

collaboration 

Waste handling and 

processing 

Design for refurbish or 

remanufacture 

Take-back 

management 

Customer 

segment 

Service only for current 

B2B customers 

Service for previous B2B 

customers 

Service for non-customers (e.g. potential 

customers or competitors) with non-

Neways products. 

V
al

u
e 

cr
ea

ti
o

n
 a

n
d

 d
el

iv
er

y
 Value creation 

process 

Refurbishing, 

or 

remanufactur-

ing products 

Recycling of 

products, 

components, 

materials, or 

waste 

Upgrading 

of products, 

components 

Taking back 

or recapturing 

products, 

components, 

materials, or 

waste 

Using used 

products, 

components

, materials, 

waste as 

input 

Designing 

products and 

components for 

remanufacture 

or 

refurbishment 

Lean 

manu-

facturing 

Value delivery 

process 

Connecting suppliers and 

customers 

Providing used products Providing service to scrap 

products 

Partners and 

suppliers 

Suppliers Customers Service providers Certified scrap partner 

V
al

u
e 

ca
p

tu
re

 Cost structure  Labour Waste handling and 

processing 

Material Resource inputs Stock or procurement risks 

Revenue stream Pay-per-service Premium pricing Payments per product with optional 

service level agreement 

Lease 

The article of Bocken et al. (2014) was used in addition to the article of Lüdeke-Freund et al. (2018) for 

the establishment of design parameters. Bocken et al. (2014) described several sustainable business 

model archetypes that describe groupings of mechanisms and solutions that may contribute to designing 
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a sustainable business model. These archetypes are described in section 2.3.2 of the literature review. 

Three archetypes are appropriate for this context and are incorporated into the design parameters in 

Table 5.1. These three archetypes are ‘maximising material and energy efficiency’, ‘create value from 

waste’, and ‘encourage sufficiency’. Examples of these archetypes are lean manufacturing, take-back 

management, and longevity of a product.  

5.5 Potential customer segments 

In response to the design parameters and potential ideas that have been raised, an assessment of reuse 

data was performed in order to define which customer segments and volumes Neways is now serving 

in order to develop a suitable solution. The reuse data was used to make an estimate how refurbishment 

and remanufacturing will evolve in particular customer segments. This estimation helped to develop a 

business model that is suitable for particular customer groups that advantage from these activities. In 

addition, the data can show if there is support within the different customer segments for reusing 

products in general, this can be seen as a triangulation of the outcomes of the semi-structured interview. 

Moreover, the data was analysed in order to see whether Neways can profit from these activities. First 

the previous repair data was analysed, whereafter a case example was chosen that represents a 

refurbishment/remanufacturing project.  

5.5.1 Repair data 

The repair data for the semiconductor segment and medical segment were analysed in order to define 

the potential value for a refurbishment and remanufacturing business model. Unfortunately, the repair 

data of the industry segment was not available, therefore, the potential in this segment was estimated 

based on the outcomes of the interviews and the data of the semiconductor and medical segment. As 

stated, the repair data was used to estimate how refurbishment and remanufacturing will evolve in 

particular segments, to show if there is support within the different customer segments, and whether 

Neways can profit from these activities. 

The repair data of 2019 and 2020 was used in this analysis. The data was first cleaned whereby among 

others warranty cases were removed, since they do not provide profit for the company. Next, within the 

semiconductor, and medical segment a division was made between the sales repair orders that were 

based on a price quote (e.g. activity based price) or with a fixed price. This means that products were 

roughly divided into a group with products that have a regular price of more than 7000 euro, and a 

group with products that have a regular price equal or below 7000 euro. Thereafter, those groups were 

divided into low runners and high runners based on the number of repairs of a particular product (item 

number) performed. Item numbers which were repaired more than 50 times in 2019 and 2020 combined, 

were seen as high runners. Item numbers that were repaired less or equal than 50 times in 2019 and 

2020 combined were seen as low runners. This division was made in order to determine if differentiation 

in particular parts in the business model is desired. Subsequently, the costs and benefits were determined 

for each sales order, which led to an overview of the cost and benefits per item number, and the profit 

or loss per item number. An overview was made from these data that represent each defined group with 

the number of item numbers repaired, the amount of repairs executed, revenue, and the average profit 

(margin). Not all costs and benefits were available, however, a tentative conclusion was drawn from 

these data. Table 5.2 shows the outcomes from the analysis of the repair data for the semiconductor and 

medical segment. 
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Table 5.2: Average profit margin per defined group 

 

 
Repair data 

 
Semiconductor Medical 

Unknown customer 

segment 

 Price quote Fixed price 
(≤7000 euro) 

Price 

quote 

Fixed price 
(≤7000 euro) 

Price 

quote 

Fixed price 

 (>7000 euro) High 

runners 

Low 

runners 

(>7000 euro) High 

runners 

Low 

runners 

(>7000 euro) (≤7000 euro) 

Number of 

items 

157 9 432 0 23 171 4 17 

Number or 

repairs 

780 1162 2475 0 2024 1629 4 530 

Revenue [€]         

Average profit 

[€] 

        

Average profit 

margin [%] 

        

It can be concluded that the average profit margin for the high runners within the medical segment is 

the largest. With only a few item numbers, a high number of repairs was performed which resulted in a 

large (      %) average profit margin. The same accounts for repair products based on a price quote within 

the semiconductor industry. Here, an average profit margin is achieved of  (     %). However, this number 

is achieved with a large number of items compared to the number of repairs performed. The average 

profit in euros of these two sectors is however nearly equal, concluding that both the price quote sector 

of semiconductor and the high runners of the medical segment bring in a considerable large amount 

compared to the other segments. The most potential is therefore seen in these segments. 

For the product repairs with a fixed price – both high runners and low runners – within the 

semiconductor segment can be stated that the fixed price is overall too low, leading to a loss instead of 

a profit. This lost is compensated by the group of price quotes within the semiconductor industry. 

However, there can be concluded that support is present since both the low runners and high runners 

had a significant number of repairs in 2019 and 2020. Especially the high runners in the semiconductor 

segment, which performed 1162 repairs divided over only 9 item numbers. The losses in these segments 

indicate that either costs should be reduced, or prices should be increased. 

This also partly accounts for the low runners within the medical segment. Looking at the average profit 

and the revenue made in this segment, there can be stated that the profit is too low for the revenue made. 

However, the data shows that this segment is profitable. In addition, the number of repairs and the 

number of items show that support is present among the customers of the low running products within 

the medical segment.  

A conclusion cannot be drawn for the products of which the customer is unknown, except that the fixed 

price group within this segment has quite some repairs. This means that in 530 repairs are not correctly 

logged in the system which results in incomplete data.  

As stated, the repair data of the industry segment was not available. The potential of this customer 

segment was therefore estimated by means of the other customer segments. Since the industry segment 

has a variation of high mix, low volume and low mix, high volume products, it was assumed that the 

volume and variation of products is in between the semiconductor and medical segment in. Looking at 
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the average profit margins of those both customer segments, it was assumed that the average profit 

margin of the industry segment will be positive, however, this depends on the price agreements made 

by Neways. This conclusion is not solid, and is therefore not used in designing the solution.  

5.5.2 Case example refurbishment/remanufacturing 

In order to show that refurbishment and remanufacturing activities are profitable, one of the first cases 

of a particular product was examined. This product was returned to Neways in 2021 for refurbishment, 

and was considered as a case example to see whether a refurbishment was technologically and 

economically possible while meeting the requirements of the customer and the restrictions that were 

defined within Neways. The product considered was returned by a semiconductor customer, which 

confirms that this customers segment sees the added value of reusing a product by means of 

refurbishment or remanufacturing. The profit of this one product was calculated on €…….., which is a 

profit margin of …..%. However, this number can be different for every product since the material and 

labour used is never equal due to the fact that a product can be returned in different quality ways.  

To conclude, based on the data analysed, there can be stated that there is potential in a business model 

for refurbishment and remanufacturing. A good revenue can be made with refurbishment and 

remanufacturing activities and value can be created for the customer and environment. It is therefore 

expected that refurbishment and remanufacturing activities are profitable.  

5.6 Solution design  

This section describes the solution design for a business model for the refurbishment and 

remanufacturing market, whereby an answer is given to sub-question 4. The solution design is the last 

phase of the EBME framework of Bocken et al. (2019) and is developed by following the design process 

of Van Aken et al. (2012) in which various facets are practiced and combined. The problem analysis, 

which was the first step of the design process, is explained in chapter 4. The design principles and 

design requirements were the next input in this design process. This information was used to design a 

focused and specific solution which is practicable and which has influence on the context in which the 

research is placed. Subsequently, the process of sketching, outline design and detailing was performed 

which features an iterative process, therefore this process is for a large part not explained in this 

research. The possible sub-solutions were developed by means of own ideas, outcomes of the interview, 

literature, and the existing process as a starting point (Van Aken et al., 2012). The iterations in the 

design process required creativity that enhanced the fruitfulness of the ideas. In addition, service 

innovations are highly dependent on think thanks supported by managerial attitudes conducive to 

change, therefore, brainstorming was one of the activities performed during the sketching stage (Dewar 

& Dutton, 1986). Hereafter, design parameters were established. All research outputs are combined 

which has led to the final solution design explained in this section.  

It was chosen to redesign the initial business model for reuse activities rather than creating a complete 

new business model (Bocken et al., 2019). The reason for this is that one of the design requirements 

was that the business model should fit in the current processes and should collaborate with the regular 

business model of Neways. By redesigning the initial business model and ensuring that it fits in the 

current process, will help to renew growth and profits (Chesbrough, 2010). In addition, the support of 

employees within Neways will be larger when the change is incremental. Moreover, the two types of 

focus in this study, refurbishment and remanufacturing, do not differentiate in business terms, therefore 

the business model developed is largely similar. For clarity purposes, the evolution of the initial 

business model will be referred to as the new business model.  
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According to Oghazi and Mostaghel (2018), the transition to a more sustainable business model requires 

multiple methods that are performed simultaneously. Therefore, three designs are explained in section 

5.6.1.1, 5.6.1.2, and 5.6.1.3, which together make up the new business model. The combined full 

business model is presented in Figure 5.1.
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Figure 5.1: Business model solution design 

Value proposition 
Product/service 

Neways should provide customers the service to reuse (e.g. refurbish, 
remanufacture) products that are malfunctioning, broken down, or old, 

by means of an additional option model in which activities can be 

chosen to serve specific customer needs. The options model includes 

repair, upgrade, refurbishment, remanufacturing, and scrapping. 

Products can be multilevel (i.e. cabinet) or single level (i.e. PCBA) and 

are out of warranty. In addition, products will be designed within 

Neways according to design for refurbishment and remanufacturing. A 

collaboration with customers might lead to an improvement of designs 
of the OEM. High running products within the semiconductor industry 

should be refurbished or remanufactured at a new to be developed reuse 

facility close to the customer, most likely in Asia, in order to pursue 

the local for local principle. The variety of knowledge and skills within 

the company creates a competitive advantage.  
 

Customer segments and relationships 

The new business model should focus on long-term partnerships with 
existing customers groups of Neways (semiconductor, medical, and 

industry) for design for refurbishment and remanufacturing. A 

collaboration with customers is desired to improve the designs of the 

OEM as well, which values both the customer and Neways. Current 

customers with high running products are targeted to produce their 

products at a new to create reuse facility close to the customer. For the 

options model, current customers and non-Neways customers (i.e. old 

customers and potential new customers) should be targeted.  
 

Value for customer and environment 

Refurbished and remanufactured products allow the machine of the 

end-customer to stay operational with less financial investment than 

buying a new machine. In the case of design for 

refurbishment/remanufacturing, the design of customers’ products are 

reviewed and potentially optimised. Moreover, the waste stream is 

reduced leading to a sustainability contribution. With the options 
model, the remaining waste stream is partly turned in useful and 

valuable input to other production by means of the scrap option. 

Customers get the freedom in deciding which actions to be performed 

by Neways. When the scrap option is performed at a partner of 

Neways, unnecessary supply chain emissions (e.g. transport) between 

parties will be decreased. In this way, Neways helps the customer to 

achieve their sustainability goals. The reuse facility close to the 
customer designated for high running products creates a shorter 

turnaround time for the customer. The customer can use reuse services 

as an incentive for selling new products to their customer.  

Value creation and delivery 
Activities 

The activities conducted include repair, upgrade, refurbishment, 

remanufacturing, and scrapping. The customer return team is operational 

responsible for executing these activities, and deciding whether a product 

should be scrapped. When approved, the product is send to Neways. The 

key activities include receiving and checking the product, disassembly (in 
case of an multilevel repair), analysis of the product (for particular 

customers a root cause analysis) and making quotations. The actual repair 

is only performed when the quotation is approved, and a defect is found in 

the product. When a repair is not executed, the customer is given the 

possibility to let Neways arrange the scrapping.  
 

Resources 
The most valuable resource remains the knowledge and skills of 

employees within the company for analysing and testing a product, and the 

specific test equipment that is needed for the activities. In order to repair a 

product sufficiently, input from the customer and a good IT structure is 

needed. Universal test equipment helps to reuse products that are not 

developed within Neways. Lean manufacturing is used to improve process 

efficiencies.  
 

Distribution channels 

Direct sales channels are used for the activities associated with reuse. 

Neways only performs business with their customer, not with the user of 

the product, i.e. the end customer. 
 

Partners and suppliers 

Within the supply chain, Neways has responsibility for refurbishing and 

remanufacturing products. Neways has multiple suppliers from which the 
same service is expected as the customers expect from Neways. This 

means that quality, logistic, technology, and cost performance is expected 

within Neways. Especially with design for refurbishment and 

remanufacturing, customers should see Neways as a partner whereby 

collaboration should lead to improvement of designs of the OEM. 

However, Neways should have a partnership with a certified scrap 

company to conduct this activity in order to capture and transfer the waste 

stream.  
 

Technology and product features 

The products are high quality. Repairability of the products can be 

increased by means of modular design. Creating modular design should be 

the goal within the business of Neways Technologies. Refurbishments and 

remanufactures improve the sustainability of the process and product. In 

addition, by refurbishing and remanufacturing products of non-customers, 

information can be retrieved regarding the technological design of 

competitors which increased the knowledge within Neways.  

 

Value capture 
Cost structure and revenue stream 

The revenue model of Neways should be based on cost calculations 

with an additional surcharge for profits. Costs are reduced through the 

optimal use of materials (design for refurbishment/remanufacturing), 

reduced labour time needed for refurbishment and remanufacturing 

(design for refurbishment/ remanufacturing), the optimal and efficient 
process of reuse activities (options model). These reduced costs lead to 

increased profit. Universal test equipment should be seen as an 

investment to create a new value opportunity. Costs for scrapping 

should be passed on to the customer. Neways will profit with premium 

pricing for reuse activities for companies with non-Neways 

manufactured products. These higher prices give companies an 

incentive to become a Neways customer of regular products in order to 
advantage of reuse activities.  
 

Value capture for key actors incl. environment 

Reusability gives products an increased financial value after its use. 

Offering various reuse options as life cycle management increase the 
strength of the partnership with customers and help to learn more about 

the product, process, and company. Offering reuse options ensures a 

long-term commitment with the customer, which creates a lock-in, but 

is also necessary for Neways to ensure their position as supplier in the 

future. In addition, more sales can be generated since more customers 

are targeted, and cost reductions can be made. The design for 

refurbishment and remanufacturing gives a positive contribution to the 

environment through minimised environmental footprint since the 
waste stream is reduced. The scrap activity in the options model helps 

to turn waste streams into valuable and useful input to other business 

models since it eliminates life cycle waste and material loops. The 

reduction of transport due to termination of unnecessary transports for 

scrap products and the entry of a reuse facility closer to the end 

customer gives another positive contribution to the environment 

through the reduction of minimised supply chain emissions.  
 

Growth strategy 

Focus should first be put on high runners that are already reused within 

Neways for both the reuse facility and design for refurbishment and 

remanufacturing. Next, the possibility to refurbish or remanufacture 

low runners at the reuse facility close to the customer should be 
examined. After this, reusing products at the reuse facility can 

potentially be expanded to non-Neways customers. Expanding the 

scope of customer segments to new and old customers helps to increase 

the grow the new business model. 
 

Take-back system 

In exceptional cases, and under good conditions, a finished refurbished 

or remanufactured product situated at Neways can be switched with a 

returning refurbishment or remanufactured product of the same 

customer, so that the customers has less turnaround time and has to 

escalate less rapidly.  
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5.6.1.1 Design for refurbishment and remanufacturing 

In the new business model, the service that will be offered will not only be repair, but also refurbishment 

and remanufacturing of returned products. The products that are returned are in general hard to refurbish 

or remanufacture because of the initial design of the product. The multilevel products are difficult to 

disassemble, resulting in less parts that can be reused for refurbishment or remanufacturing. Having the 

original design specifications and the ability to optimise product designs, one can improve the design 

by means of modular designs. This value proposition is more suitable for product designs developed 

within Neways, than for designs developed at the OEM. Therefore, Neways should focus more with 

this value proposition on current customers with designs created within Neways. However, a 

collaboration with customers might lead to an improvement of designs of the OEM which can value for 

both Neways and the customer in a way that Neways receives more insights of the designs and the way 

customers are working, and the customer its products are improved. It is therefore advised to target all 

current customers to engage in design for refurbishment/remanufacturing.  

In addition, design for refurbishment and remanufacturing creates a value for the environment by 

reducing or at least slowing the stream of waste to landfills, and spared natural resources, which is seen 

as the most important sustainability contribution (Vogtlander, Scheepens, Bocken, & Peck, 2017). 

Although, the energy needed for refurbishment/remanufacturing, and redistribution must be accounted. 

Therefore, the entire lifecycle perspective that includes the use and reuse phases needs to be considered 

(Gutowski, Sahni, Boustani, & Graves, 2011, as cited in Lüdeke-Freund et al., 2018). The activities 

should be aimed at using little waste. The focus should be on the product, and manufacturing process 

innovation (Bocken et al., 2014). The positive contribution to environment through a minimised 

environmental footprint is seen as another value captured for key actors. Other value is captured by 

giving a positive contribution to the environment through reduction of waste streams. The more 

products designed for refurbishment/remanufacturing, the more revenue is created from refurbishment 

and remanufacturing.  

5.6.1.2 Options model 

The new business model will be expanded with an additional options model. This options model consist 

of the reuse options that can be applied to a returning product, and include repair, upgrade, 

refurbishment, remanufacturing, and scrapping. This means that the current pallet of options will be 

expanded with scrapping of products. Some products cannot be refurbished or remanufactured because 

of the low quality which is discovered after the analysis of the product. The owners/customers of these 

products can be offered the possibility to send the product directly to a certified scrap partner of Neways, 

instead of doing this themselves. Having partnerships that foster the same value dimension is in line 

with the article of Bocken et al. (2019).  

The options model should target current customers and non-Neways customers (i.e. old and potential 

new customers) for refurbishment and remanufacturing activities. Customers with products initially 

manufactured by another company and now developed within Neways can be refurbished or 

remanufactured within Neways as well. This means that older versions of a product will be accepted 

for reuse at Neways, next to the newer versions of that particular product that is already allowed to be 

reused at Neways. Doing this will not reduce the dependency of the customer on Neways since they 

still need to be a current customer in order for Neways to perform those activities on older (competitor 

produced) products. Neways will also target customers with reuse products that are not developed 

within Neways, the so defined new customers. Offering this service for a higher price than when they 

would be a customer, leads to extra sales for Neways and added value for the requesting company. The 

higher price of the service might be an incentive for the customer to switch from supplier for their 

regular product, in order to get the advantages of reuse within Neways. However, providing the options 
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model to potential new customers requires more resources, knowledge, and skills. Therefore, the value 

creating for Neways should counterbalance the costs that are associated with that. Offering the 

activities, especially the scrap option helps to turn waste streams into valuable and useful input to other 

business models (Bocken et al., 2014). It eliminates life cycle waste, material loops, and make best use 

of under-utilised capacity. Moreover, offering the scrap option in an early stage at Neways site, reduces 

unnecessary transportation between the customer and Neways. This will help to achieve the 

sustainability goals of the customer mentioned in the interviews. In addition, having various options of 

reuse gives the customer the freedom to determine the best option for their product and process.  

The activities needed to create and deliver the value are repair, upgrade, refurbishment, remanufacturing 

and scrapping. The resources needed include knowledge, skills, and specific universal test equipment. 

There should be invested in a new universal test/analyse system that can test or analyse products that 

are not manufactured within Neways. By investing in this system, the test possibilities become larger, 

which results in more possibilities to target other customer segments. However, the introduction of new 

partnership, including a certified scrap partner, is key to capture and transfer the waste streams (Bocken 

et al., 2014). Costs are reduced by having an optimal and efficient process with the reuse activities. The 

cost for the certified scrap partner should be passed on to the customer. By doing this, Neways gives 

more possibilities to the customers and is able to help them reach their sustainability aims, while the 

costs are more or less equal. Neways offers in this way a life-cycle service to the customer. In addition, 

the reuse service will be offered to potential new customers for a premium price, so the investment for 

new universal test equipment will be partly returned (depending on the amount of potential new 

customers). The advantage of the premium pricing is that new customers of reuse activities are more 

willing to become a regular customer of regular products because of the advantages they get with the 

reuse activities. In this way, the dependency of the customer on Neways will stay intact. Revenue is 

made by the increase of products being reused (i.e. refurbished or remanufactured), and new customers 

that sign an agreement because of the life-cycle options model that Neways offers. The new customers 

therefore also account for new sales with regular products. The growth strategy is based on reusing, 

explicitly refurbishing or remanufacturing products of companies that have no agreements with 

Neways.  

5.6.1.3 Reuse facility close to the customer 

The new business model could potentially be expanded with the creation of a reuse facility close to the 

customers of the most valuable customers of Neways (end customers) for high running products. This 

should be a strategic place in the world in order for the customer and Neways to benefit from this. This 

will most likely be Asia in case of semiconductor customers, in order to pursue the local for local 

principle. For other customer segments, the place should be investigated. This option should be further 

defined in order to know whether it is profitable for refurbishment and remanufacturing. Because of 

time restrictions, details of this additional option are not included. However, it is explained here since 

potential is seen in this expansion.  

For the high running products within the semiconductor, medical, and industry segment, a reuse facility 

can be created close the customer as an option to deliver value to the customer. The customer segment 

that should be targeted for this potential option include current customers with high running reuse 

products (more than 25 per year). In general, transferring the knowledge and skills of employees of only 

a selected group of products is more convenient than transferring the knowledge about all products. 

Therefore, only the high running products should be reused at a facility close to the customer. The reuse 

facility can eventually grow by accepting low runners, and expand the service for high runners of non-

Neways customers. The decreased turnaround times as a consequence of a facility closer to the end 

customers is a potential value for the customer. Also for the environment is value created since less 
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emissions will be released and less pollution will be generated as a consequence of reduced shipment 

back and forward between end customers, customers, and suppliers.  

The activities and resources are equal to those in the existing production facility. However, when 

expanding the reuse facility to non-Neways customers, there should be invested in universal test 

equipment. In addition, the distribution channels will be direct channels from the (end)customer to the 

reuse facility of Neways. A large investment is needed to a create a new reuse facility closer to the end 

customer. However, the costs associated with refurbishment and remanufacturing activities, e.g. labour 

and the building, will potentially be decreased. As could be seen from the repair data, the high running 

products are losing profit for the semiconductor industry, but gain profit for the medical industry. 

Depending on the place where the facility should be created, profit could be increased for both the 

customer segments, and potentially the industry segment as well. Therefore, profit could be generated 

after the return on investment is reached. The value for Neways is captured in more profit that could be 

generated when performing reuse activities at lower cost facilities.  

5.7 Evaluation and validation 

The solution design was evaluated by two experts including the initiator of the research. The 

consultation sessions served as quality control for the solution, whereby information and reflections 

were received that improved the solution design. The aim of these conversations was not to receive in-

depth information, but rather receive feedback. The feedback led to small changes in the design in order 

for the experts to fully agree with it. Changes were made in the growth strategy and the deepening of 

multiple elements in the new business model. The feedback therefore consisted of more thorough 

explanations of elements of the new business model, such as the creation of a lock-in for customers.  

In addition, the researcher has validated the new business model by means of the design requirements. 

The solution meets the design requirements described in section 5.3, and therefore shows that the 

justification of the solution. Although, some design requirements cannot be validated yet, since the 

solution should be more detailed in order to determine this. An example of such a design requirement 

is ‘the realisation of the business model should be profitable’. Since only the costs and revenues for 

repair and a case example of refurbishment were available, there cannot be stated with certainty that the 

new business model is profitable. However, there can be stated that a good revenue can be made with 

refurbishment and remanufacturing activities and value can be created for the customer and the 

environment. It is therefore expected that refurbishment and remanufacturing activities are profitable. 

In order to be sure that this design requirement is met and refurbishment and remanufacturing activities 

applied in the new business model are profitable, more research need to be performed. Moreover, one 

design requirement stated that the new business model should be applicable within the semiconductor, 

medical, and/or industrial segment. The new business model is practicable for each segment, although 

some parts are more applicable for one industry than another. This is the case with a reuse facility in 

Asia, this will probably be more attracting for the semiconductor industry since their end-customers are 

mostly located there.  
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6. Discussion  

This chapter describes the theoretical implications, managerial implications, and the research 

limitations and suggestions for future research.  

6.1 Theoretical implications 

This research contributes to the literature in multiple ways. In this section, the most important theoretical 

implications of this research are discussed.  

This study extended the existing literature regarding business model experimentation by using the 

EBME framework of Bocken et al. (2019) as a way to transition to a more sustainable business model. 

As mentioned in the introduction and literature review, there were no concrete examples of how 

business model experimentation, and particularly the EBME framework, would be used for the 

refurbishment and remanufacturing market. In the existing literature it has only been used as an 

illustrative tool to map cases retrospectively, rather than a compressive assessment of its merits. In this 

study it was therefore used as a method to support redesign of ecologies of business models (Bocken et 

al., 2019). This study contributes to the literature by using and testing the experimentation framework 

for business model development in the refurbishment and remanufacturing market of an electronics 

company. The usage of the framework in a setting of an electronics company differed from the initially 

used settings explained in the article of Bocken et al. (2019), therefore this research concluded that the 

EBME framework is not fixed to those settings and can be used in an electronics industry. Moreover, 

this study also contributed to the literature by integrating design science approaches to the EBME 

framework of Bocken et al. (2019). These design science approaches helped in the process of analysing 

and designing a new business model. The design science approaches included design principles based 

on the CIMO-logic, design requirements, and design parameters. This research concluded that the 

EBME framework can be customised with design science approaches in order to have more practical 

tools when designing a new business model. Furthermore, another take-away from using this research 

is that the framework is particularly suitable if the focal company has established sustainability aims in 

their vision. Neways is more focussing on the sustainability goals of customers, which makes it more 

difficult to use the analysis of dependencies, especially step 1. It is therefore recommended to use this 

framework particularly when the focal firm itself has their sustainability goals defined. Although, step 

2 and 3 of the analysis of dependencies provide great insights about the interactions with other business 

models or activities, and provided usable learning points in the process.  

The previous literature suggested that business model innovation is a chaotic process, pointing towards 

trail-and-error and experimentation (Margretta, 2002). However, this is negated by Günzel and Holm 

(2013), which concluded that these approaches (i.e. experimentation) are perfectly suitable for front-

end innovations, rather than back-end innovations that require more linear approaches. This research 

supports the statement of Günzel and Holm (2013) and shows that the business model innovation by 

means of experimentation can be a structured process in which flexibility is needed and could provide 

useful insights to help companies with refurbishment or remanufacturing intentions to grow or further 

develop. A useful insight of this research is that various design options can be used to achieve a similar 

and desired result, in this case a business model for the circular activities refurbishment and 

remanufacturing. Moreover, the development of the new business model in this research that served as 

an illustrative case shed light on how refurbishment and remanufacturing are seen in other companies. 

By changing the way of thinking, through determining the interactions with other business models or 

activities, the business model developed showed the ability to contribute to greater levels of value 

creation.  
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Furthermore, this research extends the literature regarding business model frameworks. As mentioned 

in the methodologies section, a business model framework that was simple, yet clarifying, included the 

essential components, and implied circular aspects was essential. This study found that the initial 

business model frameworks did not have this combination of aspects. It was concluded that the 

sustainable business model framework of Bocken and Short (2016) focused on value for the customer, 

environment, and society. With the adaption to a circular business model, the society aspect was 

omitted, and a take-back system (Lewandowski, 2016) was included, which is a crucial aspect in CE. 

Therefore, this research contributed to the literature by extending the sustainable business model 

framework of Bocken and Short (2016) to a circular business model. This research showed that the 

adapted framework was suitable to convert a sustainable business model to a more circular business 

model, which was seen most appropriate for designing a business model for the circular activities 

refurbishment and remanufacturing. However, the component ‘value for key actors including 

environment’ encompassed a wide range of values that should be captured, like value for the focal 

company and value for environment. With future usage, it would be more clear if this aspect is divided 

into: value for focal company, and value for environment. Besides this small adjustment, the framework 

is found superior to the other frameworks because of its practical and straightforward way of using it. 

It maintains its simplicity, clarity, has the essential aspects, and includes circular aspects that make it 

more applicable for future research.   

The integration of the business model framework adapted from Bocken and Short (2016) within the 

EBME framework of Bocken et al. (2019) was as another contribution in this research. The EBME 

framework did not documented the structure of the initial and new business model, therefore, a business 

model framework was used to map it. This research showed that the integration of a business model 

framework into the EBME framework was appropriate and gave more structure to the process because 

of the uniform approach.  

The literature regarding business model transitions focusses mainly on the major elements such as 

innovating in product design and revenue models, and tends to neglect the importance of elements like 

partnerships or collaborations. The introduction of new partnerships or collaborations is key for 

generating new business models that foster shared value dimensions (Bocken et al., 2019). This research 

contributes to this area by creating value propositions that focus on partnerships, stakeholder 

involvement and collaborations. Creating a partnership with a certified scrap producer and the 

involvement of Neways with the designs of the OEM are examples of this. In the future, Neways can 

explore the possibilities of a partnership with other industries to reuse parts.  

6.2 Managerial implications 

The findings of this research provide managerial implications for the semiconductor, medical, and 

industry segment of Neways. The managerial implications for these segments are discussed below.  

A good starting point for Neways that aims to improve their organisations reuse strategy and become a 

lifecycle partner is to map all their customers viewpoints. In this research, only several customers were 

interviewed about their opinion regarding refurbishment and remanufacturing. Discussing the new 

developed business model with all customers is useful to find out what their standpoint is regarding 

refurbishment and remanufacturing, and to determine what can be improved regarding the initial 

business model for repair. Fulfilling the needs of all stakeholder groups helps to guarantee the long-

term existence of circular business models (Hofmann, 2019; Bocken et al., 2018a). Neways should keep 

experimenting with its business model since customers as well as the economy keeps changing. 

Therefore, it is important for Neways to continuously listen to the customers in their various segments 

to interpret their needs.  
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The literature acknowledged the importance of reciprocal interactions with companies, all actors in the 

value creation process, and stakeholders which are not directly involved. For Neways it will be useful 

to collaborate with other parties such as customers or partners, for the implementation of the new 

developed business model. But also in further development of other solutions, because customers are 

open to discuss possibilities and search for opportunities together regarding reuse activities. Thus 

cooperation, communication, and engagement between circular value actors is needed to understand 

how and where value could be created (Hofmann, 2019). As mentioned in the new business model 

designed given in section 5.6, a preferred partnership with a certified scrap supplier should be 

implemented to offer the whole range of reuse activities while also offering a solution to customers 

when after analysis a product appears to be not eligible for refurbishment or remanufacturing.  

The managerial implications included the scale up and optimisation of the operations process of Neways 

in order to process more volume of refurbishing or remanufacturing products, and to accelerate the 

growth of the refurbishing and remanufacturing business. In scaling up the operations process of 

Neways, it is advised to create a special reuse facility specifically for high running products. Neways 

needs to research the possibilities for a strategic location to create more value for the customer, and gain 

more profit, while also observing the cost and benefits. This strategic location is preferable close to the 

end customer. In the semiconductor segment, this location will likely be in Asia.  

For the medical and industrial segment, a strategic location must still be determined. Therefore, an 

initial inventory should be made together with Neways’ customers to determine where the end customer 

is located, what their volume is, and if they return products for reuse. Also, the costs associated with it 

and the return on investments should be determined.  

Researching the possibilities for design for refurbishment and remanufacturing is necessary to fully 

capture the new business model. Therefore it is important to determine and set the involvement of 

Neways Technologies with the deployment of these actions. Also it must be explored which products 

are suitable for design for refurbishment and remanufacturing, for products that are designed within 

Neways, and products that are designed at the OEM. To do this, the customer must be involved in the 

actions and process that are outlined for refurbishment and remanufacturing. This changes the 

relationship that Neways has with its customers into a partnership that is valuable for both parties. 

Last, it is advised to explore the possibilities for future research as explained in section 6.3, since there 

might be value propositions that capture value for Neways and are worthwhile to research.  

6.3 Limitations and suggestions for future research  

Although the findings of this research are valuable for Neways, and others interested in business models 

for remanufacturing and refurbishment, there are limitations that need to be noted. Some limitations 

lead to suggestions for future research.  

First of all, this study was performed at a single company in the electronics industry. Researching one 

company allows for a more in-depth view of the specific situation of the company, however, carefulness 

is needed with the generalizability of the findings. The question remains if this one company is 

representative for other companies in the electronics industry. Moreover, the context in which the 

research is performed influences the findings of the study, for example the attitude of the company. 

Therefore, further research and testing of the results across similar companies within this industry is 

needed to validate the results of this research.   

Secondly, some limitations are recognised regarding the methodology. A remark has to be made 

regarding the data collection of the semi-structured interviews. After 16 interviews with employees of 
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Neways and customers distributed in the three different segments (semiconductor, medical, and 

industry), it was assumed that the point of saturation was reached since no new insights were obtained. 

However, there is still a chance that important information or knowledge is missing within particular 

segments. In addition, the sample size of the semi-structured interviews has an influence on the findings, 

specifically the stakeholder matrix that is established in response to these interviews. The interest and 

influence of stakeholders was determined by means of the participants of the interview within each 

particular segment. However, in some segments, only one or two participants were interviewed, which 

slightly decreases the reliability of the stakeholder matrix.  

Moreover, most of the semi-structured interviews were conducted via a communication platform which 

has some disadvantages compared to face-to-face interviews. The absence of nonverbal communication 

led to a lower connection with the participant in interviews via a communication platform, which 

hampered the execution of these interviews. In addition, some participants were interviewed while 

situated in a familiar surrounding (e.g. at home via communication platform) where others were 

interviewed in a noise sensitive office. The office surrounding could have led to the withhold of 

information since the participant was afraid that other persons could hear the conversation. However, 

the topic did not include personal matters, so this should not have had much impact. 

Furthermore, the reuse data received and analysed regarding the volumes and profits in the different 

customer segments was not fully complete. It only included data from the semiconductor and medical 

segment, data of the industry segment was not available. Therefore assumptions were made regarding 

this segment. Future research could consider to monitor the data of the industry segment more carefully, 

in order to validate the assumptions made within this segment. Moreover, the data analysed from the 

semiconductor and medical segment was not fully complete, meaning that some data was wrong 

administered in the IT system, leading to data contamination, and possible deletion of cases. A 

consequence of this might be that some products are not taken along in the analysis, resulting in an 

overall picture that is better or worse than is actually the case. 

Another remark of this research is the evaluation of the solution design. Although the evaluation of the 

business model should actually only be conducted when the new business model is implemented, a 

primarily evaluation was performed. This evaluation was limited since only two experts evaluated the 

solution concept, after which reflections were received to improve the design. In addition, there were 

time constrains and less people available to evaluate the solution design. Nevertheless, in the future it 

would be better to organise a focus group to validate the results. 

For future research it is suggested to replicate this research within Neways for the reuse method 

‘harvesting’. This is suggested in order to define a possible business model for (disassembled) parts 

returned from the customer which might be reused again in regular products. It is expected that the 

creation of a business model for harvesting helps the customer to make a deliberate choice in the 

possibilities of all reuse options. It would therefore be valuable to investigate if a business model for 

harvesting gives a positive contribution and addition to the business of refurbishment and 

remanufacturing. Although it seems unlikely that Neways takes back products that are bonded to 

particular customers and sell it to the same customer again, it is worthwhile to research if there are other 

possibilities within harvesting. In addition, it would be valuable to investigate if a service level 

agreements are appropriate for Neways to employ. This model might be appropriate for Neways since 

the reused products mostly return to the same customer. It is therefore worthwhile to research if there 

are possibilities within service models. At last, it is suggested to define a companywide sustainability 

vision which can help to transform to a more sustainable company. This will provide Neways’ 

employees a clear vision to all move in the same direction.   
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7. Conclusion 

The aim of this research was to identify how Neways can adapts its initial business model for reuse 

activities to serve the refurbishment and remanufacturing market within the semiconductor, medical, 

and industrial segment. The interest of customers in refurbished and remanufactured products of 

Neways has increased in the last couple of years. This indicates that the trend of sustainability and 

circularity is followed in the electronics industry. However, Neways is missing a business model for 

these activities. Therefore, the following research question was formulated: How can Neways adapt its 

initial business model to serve the refurbishment and remanufacturing market while achieving positive 

outcomes on the economic, environmental, and social dimensions? 

A qualitative research was performed in order to answer the research question. The research started 

with an extensive literature review in order to create an understanding of the various definitions used, 

sustainable and circular business models, and business model frameworks, and to identify opportunities 

for this research. The research question was addressed by creating an understanding of initial business 

model for repair activities. Sixteen semi-structured interviews were conducted and documentation was 

gathered, resulting in valuable information regarding the innovating the business model for 

refurbishment and remanufacturing.  

The main conclusion of this research, and answer to the research questions is that there is not one 

optimal solution to adapt the initial business model that works for every customer segment (i.e. 

semiconductor, medical, or industry). However, the findings from the semi-structured interviews and 

the literature provide several suggestions that can help Neways to adapt and innovate its initial business 

model to ensure a long-term competitiveness. Recommendations to improve the initial business model 

include design for refurbishment and remanufacturing which can result in faster and easier handling of 

returning products, an options model in which a scrap option is provided that helps to turn waste streams 

into valuable and useful input to other business models, a reuse facility close to the customer especially 

for high running products to deliver more value to the customer, and close partnerships with customers, 

suppliers, and a certified scrap partner to generate solutions that foster shared value dimensions.  

The findings combined resulted in a solution presented in chapter 5.6. The various value propositions, 

value creations and deliveries, and value captures will help Neways to adapt the initial business model 

to serve the refurbishment and remanufacturing market while achieve positive outcomes on the 

economic, environmental, and social dimensions.  
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9. Appendices 

 Reuse specifications within Neways  

This appendix describes the various types of reuse that are established in a preliminary study (Van Zon, 

2019), see Figure 9.1. 

 
Figure 9.1: Reuse specifications within Neways 
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 Search phrases for literature review 

This appendix presents the search phrases for the literature review in Table 9.1. 

Table 9.1: Search phrases of the literature review with the associated articles. 
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2016 TI=circular economy 

TI=(Business model*  OR business 

model innovation) 

TI=('circular business models'  

OR 'circular economy business 

models') 

TI=('Business  model'  OR   

'Business  modelling' OR  'Business 

model  archetypes'  OR  'Business  

model types'  OR  'Business  model  

approaches') 

373 

Bocken, N. M., 

Short, S. W., 

Rana, P., & 

Evans, S. 

A literature and practice 

review to develop 

sustainable business model 

archetypes 

2014 TI=(Business model*  OR business 

model innovation) 

TI=('Business  model'  OR   

'Business  modelling' OR  'Business 

model  archetypes'  OR  'Business  

model types'  OR  'Business  model  

approaches') 

797 

Boons, F., & 

Lüdeke-

Freund, F. 

Business models for 

sustainable innovation: state-

of-the-art and steps towards 

a research agenda 

2013 TI=(Business model*  OR business 

model innovation) 

TI=('Business  model'  OR   

'Business  modelling' OR  'Business 

model  archetypes'  OR  'Business  

model types'  OR  'Business  model  

approaches') 

648 
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Chesbrough, 

H., & 

Rosenbloom, 

R. S. 

The role of the business 

model in capturing value 

from innovation: evidence 

from Xerox Corporation's 

technology spin-off 

companies  

2002 TI=(Business model*  OR business 

model innovation) 

TI=('Business  model'  OR   

'Business  modelling' OR  'Business 

model  archetypes'  OR  'Business  

model types'  OR  'Business  model  

approaches') 

1438 

De Giovanni, 

P. 

Do internal and external 

environmental management 

contribute to the triple 

bottom line? 

2012 TI= ('triple bottom'  OR 'Triple 

bottom line') 

101 

Gan, S. S., 

Pujawan, I. N., 

Suparno, & 

Widodo, B.  

Pricing decision for new and 

remanufactured product in a 

closed-loop supply chain 

with separate sales-channel 

2017 TS=(Remanufactur*  AND 

Warranty) 

54 

Geissdoerfer, 

M., Savaget, 

P., Bocken, N. 

M., & Hultink, 

E. J.  

The Circular Economy – A 

new sustainability paradigm? 

2017 TI=circular economy 

TS=(Closed loop supply chain AND 

circular) 

686 

Gimenez, C., 

Sierra, V., & 

Rodon, J. 

Sustainable operations: Their 

impact on the triple bottom 

line 

2012 TI= ('triple bottom'  OR 'Triple 

bottom line') 

329 

Govindan, K., 

Khodaverdi, 

R., & Jafarian, 

A. 

A fuzzy multi criteria 

approach for measuring 

sustainability performance of 

a supplier based on triple 

bottom line approach 

2013 TI= ('triple bottom'  OR 'Triple 

bottom line') 

421 

Hofmann, F.  Circular business models: 

Business approach as driver 

or obstructer of sustainability 

transitions? 

2019 TI=('circular business 

model'  AND 'transition') 

14 

Hubbard, G.  Measuring Organizational 

Performance: Beyond the 

Triple Bottom Line 

2009 TI= ('triple bottom'  OR 'Triple 

bottom line') 

273 

Johnson, M. 

W., 

Christensen, C. 

M., & 

Kagermann, H. 

Reinventing your business 

model 

2008 TI=('Business  model'  OR   

'Business  modelling' OR  'Business 

model  archetypes'  OR  'Business  

model types'  OR  'Business  model  

approaches') 

TI=(Business model*  OR business 

model innovation) 

757 

Joyce, A., & 

Paquin, R. L.  

The triple layered business 

model canvas: A tool to 

design more sustainable 

business models  

2016 TI=(Business model*  OR business 

model innovation) 

171 

Korhonen, J., 

Honkasalo, A., 

& Seppälä, J. 

Circular economy: The 

concept and its limitations 

2018 TI=circular economy 301 
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Lewandowski, 

M. 

Designing the business 

models for circular 

economy- Towards the 

conceptual framework 

2016 TI=(Business model*  OR business 

model innovation) 

TI=('circular business models'   

OR 'circular economy business 

models') 

TI=('Business  model'  OR   

'Business  modelling' OR  'Business 

model  archetypes'  OR  'Business  

model types'  OR  'Business  model  

approaches') 

262 

Lieder, M., & 

Rashid, A.  

Towards circular economy 

implementation: a 

comprehensive review in 

context of manufacturing 

industry 

2016 TI=Circular economy 424 

Linder, M., & 

Williander, M. 

Circular business model 

innovation: Inherent 

uncertainties 

2017 TI= (circular business model*)  142 

Magretta, J.  Why business models matter 2002 TI=(Business model*  OR business 

model innovation) 

TI=('Business  model'  OR   

'Business  modelling' OR  'Business 

model  archetypes'  OR  'Business  

model types'  OR  'Business  model  

approaches') 

854 

Merli, R., 

Preziosi, M., & 

Acampora, A. 

How do scholars approach 

the circular economy? A 

systematic literature review  

2018 TI=Circular economy 118 

Milne, M. J., & 

Gray, R. 

W(h)ither Ecology? The 

Triple Bottom Line, the 

Global Reporting Initiative, 

and Corporate Sustainability 

Reporting 

2013 TI= ('triple bottom'  OR 'Triple 

bottom line') 

322 

Morris, M., 

Schindehutte, 

M., & Allen, J. 

The entrepreneur's business 

model: toward a unified 

perspective 

2005 TI=(Business model*  OR business 

model innovation) 

TI=('Business  model'  OR   

'Business  modelling' OR  'Business 

model  archetypes'  OR  'Business  

model types'  OR  'Business  model  

approaches') 

801 

Murray, A., 

Skene, K., & 

Haynes, K.  

The circular economy: an 

interdisciplinary exploration 

of the concept and 

application in a global 

context. 

2017 TI=Circular economy 317 

Norman, W., 

& MacDonald, 

C. 

Getting to the bottom of 

"Triple Bottom Line"  

2004 TI= ('triple bottom'  OR 'Triple 

bottom line') 

346 
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Núñez-Cacho, 

P., Molina-

Moreno, V., 

Corpas-

Iglesias, F. A., 

& Cortés-

García, F. J. 

Family Businesses 

Transitioning to a Circular 

Economy Model: The Case 

of “Mercadona” 

2018 TI=('circular business 

model'  AND 'transition') 

12 

Nußholz, J. L. A circular business model 

mapping tool for creating 

value from prolonged 

product lifetime and closed 

material loops  

2018 TI=('circular business models' 

OR 'circular economy business 

models') 

24 

Nußholz, J. L. Circular business model: 

Defining a concept and 

framing an emerging 

research field 

2017 TI= (circular business model*)  51 

Pieroni, M. P., 

McAloone, T. 

C., & Pigosso, 

D. C. 

Business model innovation 

for circular economy and 

sustainability: A review of 

approaches 

2019 TI= (circular business model*)  59 

Teece, D. J. Business models, business 

strategy and innovation 

2010 TI=(Business model*  OR business 

model innovation) 

TI=('Business  model'  OR   

'Business  modelling' OR  'Business 

model  archetypes'  OR  'Business  

model types'  OR  'Business  model  

approaches') 

1921 

Urbinati, A., 

Chiaroni, D., 

& Chiesa, V. 

Towards a new taxonomy of 

circular economy business 

models 

2017 TI=(Business model  AND Circular 

business models) 

115 

Zott, C., & 

Amit, R. 

Business model design: an 

activity system perspective 

2010 TI=('Business  model'  OR   

'Business  modelling' OR  'Business 

model  archetypes'  OR  'Business  

model types'  OR  'Business  model  

approaches') 

862 

Zott, C., Amit, 

R., & Massa, 

L. 

The business model: recent 

developments and future 

research 

2011 TI=(Business model*  OR business 

model innovation) 

TI=('Business  model'  OR   

'Business  modelling' OR  'Business 

model  archetypes'  OR  'Business  

model types'  OR  'Business  model  

approaches') 

1290 

* The number of citations is determined between 9-9-2020 and 23-10-2020. 
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 Interview protocol 

This appendix describes the interview protocol for Neways employees and for customers. The interview 

protocol is in Dutch since most participants were Dutch. 

 

Interview protocol for Neways employees  

Introductie  

Dit document bevat de interview guide voor een interview met Janneke Swinkels, stagiair bij Neways 

Electronics. Informatie afkomstig uit het interview wordt gebruikt bij het onderzoek naar een mogelijk 

business model voor refurbishment en remanufacturing binnen Neways en is tevens onderdeel van mijn 

master thesis in Innovation Management aan de Technische Universiteit Eindhoven. De nadruk in dit 

interview is op drie hergebruik activiteiten: repair, refurbishment en remanufacturing. De definities die 

worden aangehouden in dit onderzoek zijn: 

Repair verwijst naar het verlengen van de bruikbare levensduur van producten en onderdelen. 

Refurbishment verwijst naar een product als nieuw creëren met een resterende service levensduur 

minder dan die van een nieuwe product. Remanufacturing verwijst naar een product als nieuw creëren 

met een nieuwe levensduur gelijk aan die van een nieuw product.  

Alle informatie wordt vertrouwelijk behandeld en geanonimiseerd verwerkt. Bij toestemming wordt het 

interview opgenomen. Mocht u – om welke reden dan ook – niet in staat zijn om een vraag te 

beantwoorden, dan wil ik u toch danken voor het beantwoorden van de overige vragen. Het interview 

zal ongeveer 1 uur duren. 

Naast antwoord op de vragen zou ik dankbaar zijn voor ondersteunende documentatie of contacten met 

aanvullende inzichten in het onderwerp. 

Interview vragen 

Achtergrond 

1. Hoe lang bent u werkzaam bij Neways?  

2. Heeft u naast de functie die u nu uitvoert, ook nog andere functies vervult binnen Neways? 

3. Bent u bekend met bepaalde aspecten van het huidige business model voor de repair business van 

Neways (zie onderstaande figuur)? 

Huidig business model repair  

4. Hoe zou u onderstaand framework voor de repair business van Neways invullen? 

 
 

5. Wat zijn de sterke en minder sterke punten van het huidige business model van repair? 

Value proposition 

What value is provided and to 

whom? 

 

1. Product/ service 

2. Customer segments and 

relationships 

3. Value for customer and 

environment 

 

Value creation and delivery 

How is value provided? 

 

 

4. Activities 

5. Resources 

6. Distribution channels 

7. Partners and suppliers 

8. Technology and product 

features 

Value capture 

How does the company make 

money and capture other forms 

of value? 

9. Cost structure & revenue 

stream 

10. Value capture for key 

actors incl. environment 

11. Growth strategy  

12. Take-back system 
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Afhankelijkheden 

6. Wat zijn de duurzaamheidsdoelstellingen van de reuse business?  

7. Van welke zaken zijn de huidige repair activiteiten afhankelijk? 

Business model ontwerp eisen 

8. Wat zijn volgens u mogelijke voordelen voor Neways van refurbishment en remanufacturing 

activiteiten?  

9. Bent u geïnteresseerd in de refurbishment en remanufacturing markt? Waarom wel/niet?  

10. Wat moet er precies geleverd worden aan de klant om in deze markt te slagen? En hoe? 

11. Hoe kunnen refurbishment en remanufacturing activiteiten winst opleveren voor Neways?  

12. Wat zijn volgens u mogelijke risico’s of uitdagingen van het betreden van de refurbishment en 

remanufacturing markt? 

13. Heeft u verder nog eisen of voorwaarden waaraan het business model van refurbishment en 

remanufacturing moet voldoen?  

14. Is er nog iets dat ik in de context van dit onderwerp moet weten? 
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Interview protocol for customers of Neways 

Introductie  

Dit document bevat de interview guide voor een interview met Janneke Swinkels, stagiair bij Neways 

Electronics. Informatie afkomstig uit het interview wordt gebruikt bij het onderzoek naar een mogelijk 

business model voor refurbishment en remanufacturing binnen Neways en is tevens onderdeel van mijn 

master thesis in Innovation Management aan de Technische Universiteit Eindhoven. De nadruk in dit 

interview is op drie hergebruik activiteiten: repair, refurbishment en remanufacturing. De definities die 

worden aangehouden in dit onderzoek zijn: 

Repair verwijst naar het verlengen van de bruikbare levensduur van producten en onderdelen. 

Refurbishment verwijst naar een product als nieuw creëren met een resterende service levensduur 

minder dan die van een nieuwe product. Remanufacturing verwijst naar een product als nieuw creëren 

met een nieuwe levensduur gelijk aan die van een nieuw product.  

Alle informatie wordt vertrouwelijk behandeld en geanonimiseerd verwerkt. Bij toestemming wordt het 

interview opgenomen. Mocht u – om welke reden dan ook – niet in staat zijn om een vraag te 

beantwoorden, dan wil ik u toch danken voor het beantwoorden van de overige vragen.  Het interview 

zal ongeveer één uur duren. 

Naast antwoord op de vragen zou ik dankbaar zijn voor ondersteunende documentatie of contacten met 

aanvullende inzichten in dit onderwerp. 

Interview vragen 

Achtergrond 

1. Hoe lang bent u werkzaam bij [klant]?  

2. Kunt u iets vertellen over de functie die u uitvoert?  

3. Heeft u naast de functie die u nu uitvoert, ook nog andere functies vervult binnen dit bedrijf? 

4. Bent u bekend met Neways? 

5. Wat is uw connectie met de reuse business? 

Huidig business model repair 

6. Wat zijn de sterke en minder sterke punten van Neways’ huidige business model voor repair? 

Business model ontwerp eisen 

7. Is duurzaamheid een belangrijk onderwerp voor het bedrijf waar u werkt?  

Waarom wel/niet? 

a. Welke duurzaamheidsdoelstellingen heeft het bedrijf en hoe kan Neways hierbij bijdragen         

met refurbished of remanufactured producten?  

8. Welke verwachtingen of wensen ten aanzien van de refurbishment en remanufacturing markt heeft 

u in het algemeen voor de toekomst? 

9. Wat zijn volgens u mogelijke risico’s voor uw bedrijf bij het gebruiken van producten die zijn 

refurbished of remanufactured?   

10. Zijn er verder nog eisen of voorwaarden waaraan een business model van refurbishment en 

remanufacturing zou moeten voldoen?  

11. Is er nog iets dat ik in de context van dit onderwerp moet weten? 
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 Interview protocol matrix 

An interview protocol matrix is given for the interviews with Neways employees (Table 9.2), and for 

customers of Neways (Table 9.3). 

Table 9.2: Interview protocol matrix - Neways employees 

Question Background 

information  

Sub-research 

question 2: Initial 

business model 

Sub-research 

question 3: 

Requirements 

Q1 X   

Q2 X   

Q3 X   

Q4  X  

Q5  X  

Q6  X  

Q7  X  

Q8   X 

Q9   X 

Q10   X 

Q11   X 

Q12   X 

Q13   X 

Q14   X 

 

Table 9.3: Interview protocol matrix - Neways customers 

Question Background 

information  

Sub-research 

question 2: Initial 

business model 

Sub-research 

question 3: 

Requirements 

Q1 X   

Q2 X   

Q3 X   

Q4 X   

Q5 X   

Q6  X  

Q7   X 

Q8   X 

Q9   X 

Q10   X 

Q11   X 
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 Coding scheme 

As stated in the methodologies, semi-structured interviews were coded using the template approach and 

an approach based on the grounded theory, and internal documents were coded using the same template 

approach. Table 9.4 and Table 9.5 show the coding scheme for the template approach respectively the 

grounded theory based approach. Table 9.6 shows illustrative quotes for each coding category from the 

semi-structured interviews. Illustrative quotes about the main category ‘general’ are not included in the 

table since anonymity is ensured or the subject is not mentioned in the interview. Table 9.7 shows 

illustrative citations from the internal documentation. 

Table 9.4: Coding scheme template approach 

Main coding categories Description per category Codes 

General This category describes 

general statements. 

Employment history 

Familiarity of business model 

Definition 

Reflection on initial 

business model (Bocken 

and Short, 2016) 

This category includes 

statements about how the 

initial business model for 

repair is formulated.  

BM Product/service 

BM Customer segments 

BM Customer relationships 

BM Value for customers or environment 

BM Activities 

BM Resources 

BM Distribution channels 

BM Partners and suppliers 

BM Technology and product features 

BM Cost structure and revenue stream 

BM Value capture for key actors 

BM Growth strategy 

BM Take-Back system 

BM Strengths 

BM Weaknesses 

Dependencies (Bocken 

et al., 2019) 

This category includes 

statements associated with 

business model dependency 

and interaction with other 

business models.  

Sustainability aims 

Business model dependencies 

Valuable partnerships 

Rebound effects 
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Table 9.5: Coding scheme grounded theory based approach 

Main coding categories Description per category Codes 

Absence of a 

refurbishment and 

remanufacturing 

business model  

This category defines reasons for the 

absence of a refurbishment and 

remanufacturing business.  

Vision 

Stakeholder This category includes quotes about 

relevant stakeholders for refurbishment 

and remanufacturing.  

Relevant customers 

Advantages 

refurbishment/ 

remanufacturing 

business model 

This category includes statements that 

refer to possible advantages for 

refurbishment and remanufacturing 

activities. 

Economic 

Environmental 

Social 

Expectations future This category includes the expectations 

for refurbishment and remanufacturing.  

General expectations 

Risks 

Challenges 

Requirements business 

model refurbishment/ 

remanufacturing 

This category includes statements that 

refer to the needs or requirements of 

stakeholders regarding a new business 

model for refurbishment and 

remanufacturing. 

Value proposition 

Value creation and delivery 

Value capture 

Overall requirements 

Customer perspective This category defines the viewpoint from 

the customer perspective.  

Current situation 

Customer expectations 

Sustainability aims 

customer 

Contributions Neways 

Risks for customer 

Challenges customer 

Opportunities 

Requirements customer 

Advantages 
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Table 9.6: Illustrative quotes from semi-structured interviews 

Category Code Quote 

Reflection on 

initial business 

model (Bocken 

and Short, 2016) 

BM Product/ 

service 

“What we are doing is that we repair a product in a certain of time and we make that bigger assembly operational again.” (I11)* 

“With repair, it is not necessarily in the product, but more the service. The service depends on the customer demand. The customer 

can ask many different things. Because as a repair organisation you are a service organisation.”(I1) 

BM Customer 

segments 

“A distinction can be made between large rand smaller customers. There are more possibilities for larger customers. We are more 

focused on these companies. And there are second-tier customers that eventually deliver to the larger customers, but which we 

supply.” (I1) 

“I think a distinction should be made between cabinets and Printed Circuit Board Assemblies (PCBA’s). That is a distinction that 

exist already in the regular business, but I think it is another approach in the repair and refurbishment.” (I7) 

BM Customer 

relationships 

“So customer segment and relationships is therefore a long-term partnership.” (I10) 

BM Value for 

customers or 

environment 

“The lead time of a repair and often shorter than producing a new one, and cheaper. So financially it is more affordable.” (I5) 

“And for the environment. Of course when you are not reproducing the part, that means that you are saving a lot of materials, not 

only cost impact, but also to the carbon footprint, materials, and disposed materials in the environment.” (I11)* 

BM Activities “The key activities are testing and/or repairing of a product.” (I8) 

“From the moment a repair is reported, a repair arrives, is being inspected, an analysis is made, and an quotation. And for some 

customers we have to wait for approval of the customer before we can start. The moment we receive a green light, we continue 

repairing. Then the actual repair is done, the product is tested and delivered to the customer.” (I3) 

BM Resources “Specific test equipment.”(I8) 

“It must have a good IT structure that supports the process. But you should also have knowledge within the company, both people 

that work physically on the product, and people with substantive knowledge.” (I1) 

BM Distribution 

channels 

“We deliver to our customers, not the end-customer.” (I8) 

“Basically, we have everything ex works, so this means that transport is excluded. In a few cases we arrange the transport. And 

sometimes a particular business location arranges this, but that is tuned. And this also accounts for repair.” (I9) 

BM Partners and 

suppliers 

“No, the suppliers are the same as with new-buy. And we buy material in where we buy material for the regular business. And 

when a second tier part is broken, it will return to that particular second tier.” (I1) 

“I think we only use suppliers. It may be that there is a complaint, but that is part of the final assembly that has assembled by a 

supplier.” (I9) 

BM Technology 

and product 

features 

“Repair is barely taken into account.” (I9) 

“We make a product according to the agreements we made with the customer. For example, there is a TPD in which the cosmetic 

specs have been agreed on, so the standards that we must meet. This is fully crystallised with the design and on the basis of that we 

test the product.” (I1) 

BM Cost structure 

and revenue stream 

“We have fixed prices, where we take a percentage of the new price. We review to see whether we still make money from it. So 

this accounts for the normal PCBA’s.” (I8) 

“We use an activity-based cost model.” (I10) 

BM Value capture 

for key actors 

“It is nice to be able to offer the whole LCM (life cycle management) process, so from the start by developing, manufacturing, but 

also upgrading and repairing.” (I3) 
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“And in doing so, we help our customers to keep their products active in the market longer, and binding the customer to us.” (I8) 

BM Growth 

strategy 

““We don’t really have a strategy to grow. It actually grows with our normal production. So the more we produce, the more that  

return.” (I7) 

“We don’t have a growth strategy.” (I11)* 

BM Take-Back 

system 

“We scrap ourselves. We always do that in consultation with the customer.” (I10) 

“That is being handled by the customer.” (I7) 

BM Strengths “And the big advantage for us of this strategy is that the dependence is much greater, and it is much more difficult for them to 

outsource it to other parties.” (I4) 

“I think the fact that we can do that, the high-quality electronics, that we can repair them is really... It is of course a necessary 

condition. But I think it is a strength as well. And especially if you can go as far as delivering them as new, that is really a strength. 

That has value for the customer.” (I7) 

BM Weaknesses “So the planning of the repairs is an issue that we need work hard on and which we will. At this moment, regular production takes 

precedence within Neways, so new-buys or new builds. So what we are now manufacturing precede, and if we have time left we 

do the repairs.” (I8) 

“I cannot make a forecast, and our customers state that they cannot make a forecast either. I would really like it if we block 

everything and say this will come back next week, with a delay of one week each time.” (I1) 

Dependencies 

(Bocken et al., 

2019) 

Sustainability aims “Ultimately the objective, which we express in our quotations as well, is to reduce unnecessary waste.” (I4) 

“And it is a bit of waste reduction in the chain.” (I10) 

Business model 

dependencies 

“People, machines, and resources. You need to have all of them. You need to have the knowledge to repair a product, but also the 

resources to do so. And we have the knowledge automatically since we are the manufacturer of the product.” (I9) 

“Availability of components, materials, and capacity. And whether it can be repaired, because sometimes we cannot find the cause.” 

(I10) 

Valuable 

partnerships 

“In essence we do it on our own, but we need parties to buy parts as well since we do not have the technology or test within Neways. 

So we need to outsource that.” (I4) 

“But also really the customer, you really have include them as well. You want to do this, we want to help you with it, but these are 

our terms or our question marks. How do you look at these?.” (I1) 

Rebound effects No quotes. 

Absence of a 

refurbishment 

and 

remanufacturing 

business model  

Vision “That is a bit the tendency that prevails here, and repair people feel that as well. It does net get as much attention as regular 

production, regular production has priority.” (I1) 

“On the one hand you can be extremely sustainable, because you don’t throw products away, and giving it a second life. But I am 

still sceptical about the way you give it a second life. In essence, is a repair not better than a refurbishment.” (I8) 

Stakeholder Relevant customers “Especially semicon will be interested in refurbishment and remanufacturing. I notice that they are willing to go that way.” (I10) 

“In general, we want a long-term relationship with our customers. In order to get to know the customer, it is better if you know 

them a somewhat longer. And that has to do with our company ambition and the fact that we want to bind a certain type of customer 

to us.” (I12) 

Advantages 

refurbishment/ 

Economic “Clear additional turnover.” (I11)* 

“Longer commitment to a product group and certainly to the customer.” (I1) 
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remanufacturing 

business model 

Environmental “I think it will be good for a company if you can profile yourself as environmental friendly.” (I1) 

“You can also contribute to the realisation of a green economy.” (I4) 

Social “It can create loyalty connections with the customer.” (I11)* 

“Long-term relationship, doing more for our customers.” (I12) 

Expectations 

future 

General 

expectations 

“I must say that at the moment it is mostly driven by the customer.” (I4) 

“Yes, I see a lot of opportunities in it. Also for Neways, we have everything to put that in motion. And we really have to get it right, 

so a process and team are necessary.” (I3) 

Risks “Lifetime it is. And end-of-life. You can say that you are going to make old products as new, but if you need things that are not 

available anymore, then you have a different problem.” (I5) 

“I think one is in the field of quality. And reputation in the market, because that can influence it. Because if a product has to be 

delivered as-new and there are a lot of problems with it, then it can surely damage the firm.” (I4) 

Challenges “The older the product, the more difficult the availability of materials. And the product price is rising. So at a certain moment you 

need to discuss the consequences with the customer and if we will continue with it or stop it, making it a real end-of-life.” (I10) 

“’That is quite a process that takes time, because the whole supply chain needs to go along with it.” (I4) 

Requirements 

business model 

refurbishment/ 

remanufacturing 

Value proposition “In order to ensure the quality that you want, the starting point should be that we receive working products that are returned and 

need to be refurbished. If this is not the case, it is actually impossible to deliver a 100% reliable product.” (I5) 

“If we cannot test it, then you just have to assume that it works. An if that is not the case, than the whole business model just ends.” 

(I5) 

Value creation and 

delivery 

“Communication between parties should be as directly possible.” (I4) 

“Qualitative good product delivered at time.” (I8) 

 

Value capture “Keep the margins healthy.” (I5) 

“Then you really must be sure to have the process run smoothly in the production.” (I8) 

 

Overall 

requirements 

“It should bring in money. And to earn money, it must be an added value in the whole chain. So for the customer, and for the 

customer of the customer. If that isn’t happening, it is useless.” (I7)  

“User-friendliness.” (I12) 

Customer 

perspective 

Current situation “We don’t have a reuse program with Neways. But if we have issues then of course we sent them back to Neways for repair.” (C4)* 

“We receive good products, little non-conformities.” (C3) 

Customer 

expectations 

“Looking at the experience of other suppliers, I appreciate it when a quotation is made after the qualification. Then you know which 

parts need to be replaced, and you can give a certain direction that it is going to costs so much to do the repair.” (C1) 

“Eventually, the medical sector needs to take steps in this direction.” (C3) 

Sustainability aims 

customer 

“It is just an important subject and environmental awareness is leading at the moment.” (C1) 

“So everybody wants to reduce their waste and reduce as much as possible.” (C4)* 

Contributions 

Neways 

“But we need a proactive attitude from the supplier to discuss the possibilities, not only at a certain level, but also to see what we 

can do as a business to contribute to take a step, other than just answering the questions of the customer.” (C2) 

“Also to have a look in their product that they provide to their customers to see what could be reused, reworked or refurbished, and 

if it is economically feasible. Sometimes a refurbishment is way to expense compared to a new-buy. But we need to have a detailed 
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look into that, and currently we are looking into parts of the cabinets coming from other suppliers, but maybe on a certain moment 

we will come to Neways and ask what can be done and what they are thinking about it.” (C4)* 

Risks for customer “It is all about ‘how reliable is refurbishment’. Is it damaged earlier, is there metal fatigue sooner, etc. But the most important thing 

is if we comply with the regulations. Because if a system should be shut down when there are doubts about the safety, it is even 

worse.” (C3) 

“Quality. Lifetime expectations.” (C4)* 

Challenges 

customer 

“And also this way of working has an impact on the internal processes because remanufacturing is not the same as building a part 

from scratch as a new one. So there are different process and probably lines in your factory which are doing it. It has quite some 

impact on the whole chain.” (C4)* 

Opportunities “So I am convinced that if we repair more and work smarter which regards to the parts that are not repairable anymore, we might 

conclude that there is still value in the product that we can use for other products, and reduce costs.” (C2) 

“And I think that there should be a follow-up question to that: when the part is not repairable anymore, are there then still 

components, subassemblies, modules, etc. in the product that still have an added value for relevant products or materials. And is it 

profitable to extract those and use it for those products?.” (C2) 

Requirements 

customer 

“Comply with laws and regulations.” (C3) 

“It has to be 100% functional feasible, and the cosmetic conditions always need to be discussed by means of documentation with 

the customer.” (C1) 

Advantages “It is economical, sometimes a refurbishment can be more interesting. It also helps in a circular economy, because a lot of things 

are wasted at the moment and scraped. But it might be that you can reduce the landfill at the end.” (C4)* 

“I think the answer is very clear to that: costs.” (C3) 
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Table 9.7: Illustrative citations from internal documents 

Category Code Quote 

Reflection on 

initial business 

model (Bocken 

and Short, 2016) 

BM Activities “You need to request in writing an RMA order number.” (D3) 

“Neways sends you, after receipt of your RMA request, an order confirmation with herein the RMA number and request to return 

the articles.  You send the products back mentioning the RMA number. Neways executes research, repair and/or upgrade. Neways  

sends you hereafter: Products return; An invoice; A written feedback on executed activities.” (D3) 

BM Resources “To be able to start the RMA request we need some information from the customer:   a.  The part number and quantity which will 

be returned; b.  The reason for return (problem identification, repair or upgrade)); c.  Your reference (s) (order, deviation report 

number, contact person, etc.).” (D3) 

“Test tooling for high-quality delivery to customer required.” (D4) 

BM Distribution 

channels 

“NAA is delivering DSP = direct service parts:   packaged for direct delivery to customer – but shipped by Neways’ customer to 

final customer.” (D4) 

BM Cost structure 

and revenue stream 

“Neways will make a final quote based on the spent on materials and time.” (D1) 

“Unforeseen materials.” (D1) 

BM Take-Back 

system 

“Certified scrap in order to satisfy requirements for environment and IP protection.” (D4) 
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 Cause and effect analysis 

A cause and effect analysis about the absence of a refurbishment and remanufacturing business model 

was drafted in response of the informal conversations and the semi-structured interviews held with 

employees of Neways. The cause and effect diagram is presented in Figure 9.2 and is focussed on the 

actions and vision of the past. This analysis contributes to the research in a way that the core of the 

problem first needs to be known in order to come up a suitable solution. It is therefore an input for 

design principles described in chapter 5.2. 

 
Figure 9.2: Cause and effect diagram 

Cause: Vision Neways 

From these conversations was concluded that in the past the vision of Neways employees was not 

concentrated on refurbishing and remanufacturing activities. Employees state that Neways has to look 

into the future of reuse and explore it in order to talk about a grounded vision for that, which is now 

lacking. Most employees within Neways do not see it as a trend, and are wondering if it is a real 

business. The real need for a refurbishment and remanufacturing business model is therefore not seen.  

“When you talk about a vision, we should be looking into the future. And I don’t think that we have 

such a vision for that here. Which means that actually that has got to do with the business model we 

have. We are basically trying to add services up on build to print.” (I11)* 

However, some employees do see the potential to make it a profitable business. This is nonetheless not 

perceived on a large scale. There is expected that regular sales orders are more profitable than orders 

for repair, refurbishment, and remanufacturing. Although, this does not have to be the case. 

Additionally, it has to do with the distorting impression that regular sales orders have priority in the 

production process. One reason for this is that repair orders need more time in the operations process 

and therefore do not get priority. Repair products are only eligible when the operation process is 
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available. But because of this, the need for refurbishment and remanufacturing is not seen by Neways’ 

employees. The viewpoints of most employees add up to the fact that repair is not seen as a complete 

sales order. 

 “In general, I don’t think repair gets enough priority within our manufacturing process.” (I8) 

“…, there is still a lot to achieve in prioritising orders. An order is an order, work as one organisation 

to help the customer.” (I1) 

“Yes, I see a lot of opportunities in it. Also for Neways, we have everything to put that in motion.” (I3) 

“In addition, Neways underestimates the repair business. Repair is a business order as well, only this 

is often not seen this way.” (informal conversation) 

The finding that regular product orders have priority over repair orders which causes that repair is not 

seen as a complete sales order is in line with the study of Phipps Jr. (1956) that explains that products 

with the shortest jobs, rather than first arrivals, receive highest priority.  

Cause: Customer 

From the customer side of the cause and effect diagram can be concluded that the customer demand for 

the refurbishment and remanufacturing activities is lacking in some industries. In the past, Neways did 

not involve in refurbishment or remanufacturing activities, because the customer did not ask it to the 

company.  

Contradictory, a single customer imposes these activities to Neways. However, this is only mentioned 

by two employees working for the same customer. The mind-set for most employees is therefore that 

refurbishment and remanufacturing activities are customer driven. This leads to the finding that there 

cannot be assumed that the customer demand for refurbishment and remanufacturing was large in the 

past.  

“I must say that at the moment it is mostly driven by the customer.” (I4) 

“So basically it is just forced. If the customer did not mention sustainability, we wouldn’t do much 

about it, I think. It is not that we ourselves say let’s make the world a better place. Purely customer 

driven.” (I5) 

Subsequently, Neways does not proactively reach out to customers to inform them the possibilities 

within their business. This can be seen as a cause of the lacking customer demand. In the past, not much 

attention has been paid to refurbishment and remanufacturing. Neways did not proactively approach 

customers. However with a customer that value sustainability, the strategy of Neways has been changed. 

Neways now tries to be more pro-active in approaching customers and showing options. This is already 

too late for the single customer mentioned, since they have the feeling that they are lagging behind. The 

statements below show the contradiction of two customers in different segments. For one segment, 

Neways adds value to the relationship by being proactive. And for the other, Neways is lagging behind. 

However, in general there can be concluded that Neways was not proactive towards customers with the 

start of refurbishment and remanufacturing.  

“But we need a proactive attitude from the supplier to discuss the possibilities, not only at a certain 

level, but also to see what we can do as a business to contribute to take a step, other than just answering 

the questions of the customer.” (C2) 
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“But it is an example of how Neways adds value to their relationships. They are proactive and are often 

a few steps ahead of how things can go and can add value there.” (C3) 

Another cause for the absence of a refurbishment and remanufacturing business model is that in most 

of the cases Neways is not the owner of the design, which leads to limited design possibilities of 

products. Not all products are designed for refurbishment or remanufacturing, so it is up to the owner 

of the design (in most cases the customer or their customer) to make it ready for new activities. The 

willingness of the customer plays therefore a part in the decision to refurbish or remanufacture. Small 

(end) customers are less willing to order a refurbished or remanufactured , since changing the design 

for these activities costs more than it will generate. Especially when the customer only orders a small 

amount of refurbished or remanufactured products.  

“…, as if we are not allowed to spend the money that a large customer has, and a smaller customer 

doesn’t have. Then you are already somewhat bound to what is possible.” (I1) 

The finding that the willingness to pay for a refurbished or remanufactured product is lower than for a 

new product is in line with the study of Harms and Linton (2016) that explains that the refurbishment 

product market is limited because customers are only willing to buy a refurbished or remanufactured 

product if they are cheaper. Nonetheless, customers with pro-environmental attitudes particularly 

exhibit green buying behaviour. Having this attitude enhances the business rationale for refurbishment 

and remanufacturing (Harms & Linton, 2016).  

 

 


