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Managerial summary 
Sustainability is becoming a more urgent topic for all companies. Whether their motives are to address 

their customer better because the demand for sustainable products is growing, or that these 

companies might want to make an impact themselves to make their company better for the world. In 

this master thesis project, a case study is done at a company that has the ambition to become a more 

sustainable company. The focal firm in this case is a traditional company that develops outdoor 

accessories. The firm is a traditional, family owned firm with their office located in The Netherlands. 

The company has taken some actions to become more sustainable. Thinks like making products from 

partially recycled material and making use of renewable energy in their office, but so far it lacked a 

larger idea on how to approach this topic. Being a smaller more traditional company means that the 

resources for becoming a more sustainable company differ compared to their larger counterparts. 

Smaller companies have less resources for such a task at hand.  

Investigating how to approach this question, the perspective taken was a product level view. This 

perspective was taken because the focal firm does not have an own production facility. They are only 

involved in product development and source the production of the products elsewhere. The 

production is mostly done in Asian countries such as China and India. Because the size of the company 

and the company being dependent on external suppliers, the bargaining power over the supply chain 

is limited, which made a holistic supply chain view a difficult starting point for sustainability. Taking a 

product level approach in this was more sensible because the focal firm has full control over the 

products they develop and they have their own product development process to do so. Therefore, this 

product level approach was taken as the starting point of sustainability for this company. This lead to 

the following research question:  

How can an SME integrate sustainability assessment into their product development process? 

 To find an answer to the research question, the research question is divided into the following sub-

questions: 

1. What are the indicators and tools for sustainability assessment in the new product 

development process? 

 

2. How does the new product development process currently looks like within the focal firm 

 

3. Which requirements would a sustainability assessment tool needs to adhere to within the 

context of the firm? 

 

4. How can sustainability assessment in the new product development process contribute to 

setting short term sustainability goals? 

 

5. How can sustainability assessment in the new product development process contribute to 

formulating long-term sustainability into corporate strategy? 
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To provide theoretical context to answer the proposed research questions, first the concept of 

sustainability is defined. Sustainability in this thesis is viewed in the most holistic way: through the 

three pillars viewing. This means that sustainability is divided into an environmental, social and 

economic pillar. The concept of circularity is addressed and how this relates to environmental 

sustainability and social sustainability. The concept of corporate social responsibility is addressed and 

how this relates to social and environmental sustainability.  

Sustainability assessment is looked into and how this can be used in the new product development 

process. It became clear that sustainability insights at the product level should be done as early as 

possible in the new product development process and that assessment should contain company 

specific indicators. When looking at the context, it is important to note that the focal firm is a smaller 

company with less resources compared to larger enterprises. Using outcomes of such product level 

assessments could be used to form a larger corporate sustainability strategy. Short-term goals should 

be formulated in the form of KPIs based on the outcomes of sustainability assessment. These KPIs can 

be used to form a corporate sustainability strategy for the long-term. 

A design science approach has been taken to find an answer to the proposed research questions. This 

means that according to Keskin & Romme (2020), the study followed four phases: explore, synthesize, 

create and evaluate. During the exploration phase the problem definition, and project boundaries have 

been identified. During the synthesis phase of this study, the theoretical background has been formed 

and a systematic review has been done. From this systematic review followed a longlist of 

sustainability indicators, that were used in the next part of the phase where interviews were held with 

employees of the focal firm. In these interviews, questions were asked to determine design 

requirements for a final design. The interviews were also used to transfer from a longlist of indicators 

to a shortlist of indicators that were applicable to the focal firm. In the creation phase, a design has 

been developed that solves the initial problem statement that has been drawn up in the exploration 

phase. The input for the design was the shortlist of sustainability indicators combined with the design 

requirements. In the last phase of the study, the evaluation phase, the design is evaluated and tested 

at the focal firm and if it fits the requirements.  

Empirical results followed from the conducted interviews with the employees of the focal firm. The 

first thing that resulted from the interviews was an overview of the focal firm’s new product 

development process. From the interviews can be concluded that the best place to do sustainability 

assessment is after the concept development, but before the making the detailed design of a product. 

Also it has been seen that decisions on all sustainability indicators can be made before that point in 

the development process. During the interviews the longlist of indicators have been shown to the 

participants to investigate which indicators should be used in sustainability assessment for this focal 

firm. From the interviews was concluded that measuring the indicators was the preferred option but 

not achievable as a starting point for sustainability assessment. Giving a score to the sustainability 

indicators based on internal knowledge by the product development team was a deemed a valid 

alternative and deemed good starting point. Limitations were found for sustainability assessment for 

the focal firm. It was found that keeping the cost of resources should be kept low was essential for 

sustainability assessment. The outcome of sustainability assessment could be used for marketing input 

which was perceived to be a benefit. KPIs were found to be the most important tool to use 

sustainability insights towards short-term strategy and putting a point on the horizon was found to be 

the most important for long-term sustainability strategy.  

The design aimed to solve the problem is the sustainability assessment radar which is a tool build in 

Excel combined with a guiding document in which the instruction manual is included. This tool is used 

during the product development process, after the concept development but before the making of a 
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detailed design. The tool uses input of scores on the sustainability indicators and displays this in a 

radar. Scores are given on the basis of the Sustainability Compliance Index by Hallstedt (2017). These 

scores are also calculated into an overall score. This overall score can be used to base KPIs on for the 

focal firm on a yearly basis to set short-term sustainability goals. These scores are also the basis for 

setting a point on the horizon by the company for long-term sustainability strategy.  

Concluding, the first research question has been answered by providing a shortlist of indicators 

selected from the longlist from the literature. The second research question has been answered by 

providing a tool that should be used at before a detailed product design, but after the product concept 

has been developed. The third research question has been answered by providing a tool that provides 

a numerical output for management to form strategy on. For the short-term this led to the opportunity 

to provide the product development team with correct KPIs based on the outcomes of the 

sustainability assessment. For the long-term this led to the opportunity of setting a point on the 

horizon with regards to sustainability strategy.  

The findings of the study add to the literature, mainly with findings of the timing of sustainability 

assessment in the new product development process. This is currently often described to be most 

beneficial when this is done as soon as possible, but the findings in this study contradict that statement. 

The findings in this study state that sustainability assessment for SMEs should be done after concept 

development, but before the making of a detailed design. The study has managerial implications, 

especially relevant for SMEs, by providing sustainability assessment tooling that is very accessible and 

only uses little resources. Although in this case the list of indicators used in the tooling is specific for 

the focal firm, the longlist from which the indicators are selected is generic. This means that the tooling 

can be used by others in combination with a similar indicator selection process from the longlist.  
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1. Introduction 
This first chapter describes the context of the problem that is attempted to be addressed in this master 

thesis. The problem owner in this particular context is  the focal firm. The company, its business model 

and its environment will first be introduced. After the company introduction, the problem at hand will 

be identified, and the relevance of this problem in the scientific literature is identified. The section 

hereafter will elaborate on the research questions relevant for this thesis. The final section will draw 

an outline for the rest of the thesis 

1.1 The focal firm 

This general company information is derived from several informal conversations with employees and 

management within the company. The focal firm is a small company that specializes in the 

development of certain accessories. They are a family owned business located in The Netherlands. The 

company has around 30 employees, from which around 20 work from their office. A simplified 

company structure is depicted in Figure 1. Their main products are outdoor accessories. Within the 

company there is a strong focus on the development of the products. For production they use suppliers 

in Asian countries such as China and India. The company makes use of (direct) shipments to wholesale, 

where the products are sold to the retailers, or directly to the end consumers. Which means that the 

company currently has a linear business model in which they sell the products they develop to their 

customers further downstream in the supply chain (Bocken et al., 2016). 

1.2 Problem definition 

In the current business climate competitors are becoming more and more vocal about their 

sustainability efforts which puts pressure on the company. Alongside competitors, there is also 

pressure from consumers that are becoming more and more aware of the sustainability of products 

that they purchase. These external forces combined with intrinsic motivation of management causes 

the company to undergo a transition of becoming more and more environmentally sustainable. They 

added this topic as a forth pillar in their main company strategy next to the already existing pillars 

growth, focus and cooperation. Growth is aimed at the market and the market potential. The term 

focus is aimed towards market research, knowing the customer and developing the right kind of 

Figure 1:  Simplified organizational structure the focal firm. 
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products for those customers. Cooperation mainly is aimed at the sales channels which are often 

retailers or wholesalers. Regarding the environmental pillar of their current company strategy they 

took some first initial steps. Within the company there are already a couple of sustainable initiatives 

started. The first to mention is the build environment of the office building of the focal firm. On this 

building there are already solar panels installed, to reduce the amount of energy bought from energy 

companies and therefore make sure that the energy used in the building is environmentally 

sustainable. The second, and perhaps more important, the company started to integrate their 

sustainability ideas into their products as well. In the new 20/21 collection they launched three product 

lines that were marked with their own label. The first new product line consists of 2 type of products, 

that were partially made of recycled plastic bottles, combined with an ECO-TPU coating. The second 

and third product line that were introduced with the indicatory label, made entirely out of Rattan. This 

material is developed and produced by a specific supplying company and is produced through an 

environmentally friendly process without the addition of any chemicals by using a sun drying 

technique.  

Where environmental sustainability seems to be a buzzword for every company, not all companies 

address this concept the same. Large companies are competing with one another to show that they 

are the most sustainable company. Enterprises such as Google are now claiming that they now produce 

all their energy requirements without the need of any form of carbon based energy (Tem, 2020). Ikea 

brings out a report every year with their sustainability goals and how they performed on these goals 

(IWAY, 2016). Coca cola recently passed a new internal rule on a financial deposit on all their bottles, 

to make their bottles from recycled material and therefore become more sustainable and make 

another step towards a circular company (Coca Cola Company, 2019). These large companies try to, 

and are able to, set an example to the rest of the world how it is done, but these large companies are 

not alone in this. Small and-medium sized companies, SMEs, are focusing more on sustainability as 

well (Basri & Siam, 2019). For them it has multiple benefits to incorporate sustainability in their general 

activities. For example, a company can become less dependent on external sources for their energy 

requirements by generating their own. This can be done for example by the introduction of solar panels 

to the rooftop of their build environment. These sustainable changes can be relatively small with 

respect to their full energy requirements, but they do provide a decent starting point for a company 

to transit into an environmentally sustainable one.  

Large companies, as well as SMEs, are adding sustainability more and more to their strategies. But 

between the separate practical initiatives at the firm, and acting from a structural, larger corporate 

strategy that substantiates these initiatives exists a discrepancy. At the current point in time the 

sustainability strategy at the company is not translated into any smart goals, and is just added as a 

term to the strategy without going in depth. Which results in the fact that these sustainability initiatives 

do contribute to the focal firm becoming more sustainable, but it remains unknown how much more 

sustainable the company actually becomes through these initiatives. This gives rise to the indication 

that if the company wants to undergo a transition into a sustainable company, the sustainability efforts 

that the company already makes, along with any future efforts, have to become insightful. When these 

efforts are insightful, the knowledge they provide can be used to formulate goals and generate the 

corporate sustainability strategy. Therefore, measurement of such sustainability efforts of the focal 

firm should be the starting point of their sustainability strategy. But measuring sustainability in a 

company brings along the question of the type of measurement that should be used and on which 

metrics and when in the new product development process this measurement takes place. The metrics 

alone require an in depth look into an organization. This can be approached on different levels. For 

instance, there could be metrics selected to be measured that are focused on the full supply chain and 
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organization. The other end is that these metrics that could be measured could be product specific, for 

example based on materials used.  

The focal firm has a relatively low number of employees which would categorize them as an SME 

(European Commision, 2012). Being such an SME and having the ambition to become more sustainable 

than they currently are, has some implications on how to approach this task. Financial resources for 

this issue are limited for SMEs, when compared to larger companies (European Commision, 2012). Also 

the bargaining power that they have over suppliers in their supply chain is limited, compared to large 

companies. This is confirmed by earlier research which shows that, when looking downstream in the 

supply chain, bargaining power is limited for smaller companies (Ayuso et al., 2013). What they do 

control, are the processes that they actually do themselves. As a starting point for sustainability, it 

seems logical that a company looks to what they can already change to make an impact on their 

(environmental) sustainability, and therefore look at their own processes first.  

For this case, the company has full control over the products they develop and, for example, the 

materials that they choose to use in these products. Their production is done by a multitude of external 

companies that sometimes change over the years. This causes that production, and the processes for 

production can be considered out of scope. This also gives the indication that becoming more 

environmentally sustainable on the logistics aspect of their product is not directly in their full control 

as well, since they are dependent on external companies that transport their products. They could aim 

to collaborate with producing and transportation companies that see sustainability as an important 

aspect in their company as well. But in this case, the profit margin on the products needs to be 

maintained, and selecting partners that care for sustainability are often more expensive and this would 

cut into these profit margins, according to management of the focal firm. Because of this, the biggest 

direct environmental impact that the company can make is to approach their own products and 

product development in a new way. It might become a strategy for the company to collaborate, 

produce and supply to companies that focus on sustainability. This can be seen as a possible strategy 

in the future, but sustainability can be addressed internally, within the company first.  

As was stated, the focal firm has full control over the products they develop, which means that by 

changing the products and the way they develop these products, the company has the most 

opportunities to make a change. If they look to change their products into more sustainable ones, it is 

important to start in the product development process, because in the earlier stages, developers can 

make changes more easily. But to make changes during the development process to enlarge 

sustainability of a product, it needs to become insightful for these developers how the changes to the 

product they make, changes the sustainability of the product and how this might be improved. Making 

sustainability at the product level insightful during the new product development process, seems like 

a logical place to start for the company to make the transition towards a more sustainable company.  

Talking to the development department at the focal firm about getting sustainability insightful at 

product level, they agreed that this would be a logical first aspect and useful for them in the 

development process. This is substantiated during informal conversations with the product 

development team, a summary of these conversations can be found in Appendix A. The marketing 

department felt that when sustainability impact per product is known, they would be able to use this 

knowledge in their content to communicate sustainability to their (potential) customers as a topic 

better.  Having this in place also gives backbone to their own label. They can effectively prove why this 

label is attached to certain products and they can show the end consumer why this is the case. This 

holds relevance because in their internal briefing they described their target audience as a customer 

that is environmentally conscious in their shopping behaviour. Management of the company also 

deemed this a good idea, especially to see some form of competitive advantage over competing 
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products, or to communicate externally through marketing. For a more detailed summary of informal 

conversations about having sustainability insights on the product level as a starting point for 

sustainability with the different departments within the company, see Appendix A.  

Taking the approach of starting to make sustainability explicit and clear on the product level during the 

product development process can be extrapolated to the company level after this measurement 

process is in full effect. Having clear measurements on this topic provides a clear starting point for a 

transition towards becoming a sustainable company that later can be used by management to set goals 

on these topics. If an SME speaks out the ambition of going sustainable, a logical first step would be to 

approach this from the smaller product levels, to have this approach later flow through the entire 

company and after that through the entire supply chain. But starting small, at the places where the 

company itself has the largest potency of successfully implementing a sustainable change makes this 

the most logical place to start.  

Concluding, this leads to the following problem statement: 

Due to a combination of internal and external forces, management of the focal firm is committed to 

lead the company into a sustainable future. This transition should be started by selecting and 

integrating measurable sustainability indicators on their products to use during the new product 

development process and use these indicators to set measurable goals for sustainable products and 

product development in the future.  

1.3 Theoretical relevance 

Sustainability is not only a hot topic in the corporate world, also in the academic world the field is 

gaining more and more traction. When focussing on the measurement of sustainability, there has 

already been a lot of research done, tools developed, and case studies made. Especially models such 

as life cycle assessment (LCA), product material flow analysis and impact assessments are often found 

in the literature (Ness et al., 2007). LCA is probably the most common assessment method found in 

the literature. This tool evaluates resources along the production chain and/or throughout the product 

life cycle and the main focus is placed on the environmental aspects (Ness et al., 2007; Zamagni et al., 

2008). The reason behind this method being used for product sustainability assessment is that it is 

based on standards such as the ISO 14040 and ISO 14044, which are international set standards for 

product life cycle management (Kloepffer, 2008).  

It has to be noted these methods such as life cycle assessment tools and other tools heavy tools which 

require a lot of resources, are often used in situations where sustainability measurement is already in 

a more mature state. This means that a company or institution, already has a solid idea what they are 

doing on the topic of sustainability when starting with these formal assessments and therefore should 

not be seen as a starting point for a sustainability policy in a company (Kravchenko et al., 2019; Pigosso 

et al., 2013). This idea is also substantiated by Finkbeiner et al. (2010), who argues that full LCA is a not 

a first step in getting sustainability insights. The first step, according to him, is to start implementing 

life cycle thinking at the product level. Life cycle thinking is a basic concept considering the whole 

Figure 2: Product life cycle stages as described in Eling (2020) 
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product system life cycle from cradle to grave. Life cycle thinking is a qualitative process as a starting 

point, where other tools are more quantitative and used at higher maturity levels of sustainability.  

Considering the SME’s, that have significantly less resources than their larger counterparts, starting 

sustainability assessment is often a very costly procedure. Assessing the products on sustainability with 

tools such as LCA should be done either by appointed employees that need to be hired, or via an 

external consultancy company. Therefore, for SMEs starting sustainability assessment of their products 

is perceived as difficult and case studies on this topic lack. Whereas studies address this topic often 

from the perspective of making processes or supply chains more eco-efficient, other opportunities are 

still overlooked in the literature for product level sustainability  (Eling, 2020). Opportunities addressed 

by Eling (2020) are for example less paperwork and less prototyping during development, or the 

avoidance of materials extracted at risk of harming living species during material extraction. The 

opportunities that are identified by Eling (2020) are addressed per life cycle stage in which they 

underline the importance of addressing sustainability throughout the entire life cycle, and not just a 

small part of its cycle. The full product life cycle, as it is defined by Eling (2020), is depicted in Figure 2.  

This resonates with the findings by Finkbeiner et al.( 2010) and substantiate that this can be seen as 

life cycle thinking in the product development process. The front end of innovation plays a large role 

in the development process of sustainable products because after this phase, the characteristics of the 

product that will be developed are largely fixed and hard to change (Eling, 2020). The new product 

development process differs amongst companies (Witell et al., 2016), but there exist generic models 

for this process. One of these is described by Nepal, Yadav, and Solanki (2011), and the general process 

that they described is depicted in Figure 3. This generic new product development process has similar 

steps in comparison to the first steps of life cycle phases described by Eling (2020). From this can be 

concluded that the new product development process that takes place, reaches all the way up to the 

use phase in the product life cycle.  

Eling (2020) provides a table of action points for product level sustainability during the new product 

development process per life cycle stage. These action points, from which examples are given above, 

are divided into the triple bottom line of the term sustainability; economic, environmental and social. 

It remains unclear how these action points could be implemented in practice. Also, it is mentioned as 

a gap in the literature that it remains unknown how these proposed action points for sustainability 

interact amongst one another. In this study the action points that are proposed are taken close to 

heart. This is because these points of action are very closely related to some indicators mentioned in 

the literature (Eling, 2020; Hallstedt, 2017; Joung et al., 2013). From empirical and theoretical results 

it will become clear which indicators, and thus points of action, by Eling (2020), are suitable for practical 

use in the context of an SME and which indicators should be added from the literature. How these 

action points can be put to use in this particular context, how they might apply in practice to an product 

development process. Also, this study aims to develop and adds empirical and practical evidence of 

how these subjects can be put into practice by an SME.  

Figure 3: Generic product development process as described by Nepal et al. (2011) 
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1.4 Research question 

The goal of this research is to identify the applicable indicators to measure sustainability on product 

level for the focal firm. Adding to this, these indicators should be implemented into an artifact to guide 

the product development team of the company towards environmentally sustainable product 

development. The importance of sustainable product development needs to be better translated and 

integrated into corporate strategy with proper substantiation and measurable goals. This comes down 

to the proposed research question: 

How can an SME integrate sustainability assessment into the product development process? 

In order to answer this research question, there are sub-questions derived from this main question. 

These questions have different topics to be addressed. The first sub-question is needed to address the 

current situation of sustainability within the firm. This first research question will be focused on the 

content: what is there to be measured on the topic of sustainability within the company. The aim is to 

derive a longlist from the literature, based on the action points provided by Eling (2020) supplemented 

with other indicators that were found in the literature, and use empirical evidence to select the most 

applicable and useful indicators for the focal firm.  

1. What are the indicators and tools for sustainability assessment in the new product 

development process? 

The second research question addresses the current product development process within the firm. 

The answer to this question will follow from empirical evidence. The answer to this sub-question is 

used later to apply sustainability assessment at the right point in the product development process.  

2. How does the new product development process currently looks like within the focal firm? 

The third sub-question is aimed to give a better understanding of what should be taken into account 

when implementing sustainability assessment into the new product development process in this 

firm. The answer tot this sub-question will also follow from empirical evidence.  

3. Which requirements would a sustainability assessment tool needs to adhere to within the 

context of the firm? 

The fourth and fifth research question are again relevant for future use of sustainability insights gained 

from sustainability assessment for the firm. The company indicated that a plan is made to make 

sustainability a key aspect in the core of their company values. Moving from gained sustainability 

insights in product development up to develop these into a broader company strategy to actually give 

guidance in becoming a more sustainable company overall, and therefore adopting a bottom-up 

approach to sustainability strategy that can be radiated throughout the entire company. The aim is to 

answer these sub-questions by combining empirical information from the focal firm with theoretical 

results.  

4. How can sustainability assessment in the new product development process contribute to 

setting short term sustainability goals? 

 

5. How can sustainability assessment in the new product development process contribute to 

formulating long-term sustainability into corporate strategy? 
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1.5 outline 

This thesis will continue with chapter two that will consist of the theoretical background on which the 

thesis is based. The third chapter will consist of the methodology that is used in the chapters that 

follow. The fourth chapter consists of empirical results. The fifth chapter consists of an overview of the 

design that is used to solve the proposed problem. The sixth chapter is a conclusion and the seventh 

chapter the discussion is presented in which the theoretical implications and limitations of the project 

are discussed.  
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2. Theoretical Background 
In this chapter the theoretical background of this study will be formed. This theoretical background is 

used as the exploratory literature review in the project. This chapter formed the basis of the search 

query from which the theoretical results were gathered. This chapter will explain the relevance of 

sustainability indicators in combination with product level sustainability assessment in the context of 

sustainability in the new product development processes. The concepts that will be addressed, and 

how they relate to one another, are depicted in Figure 4. First the concept of sustainability will be 

explained in more detail and how this concept relates and overlaps with other concepts that hold 

relevance. The next concept that is explained will be the assessment of sustainability. The concept of 

sustainability assessment entails large contextual implications that will be addressed such as the 

assessment in the product development process. The final concept that will be addressed is the usage 

of this sustainability assessment in corporate strategy.  

 

2.1 Sustainability 

The definition of the concept of sustainability and how the definition should be formulated is an 

existing debate in the literature. On the one side there are the scholars that argue that sustainability 

is viewed as a relationship between both the human society and nature. On the other side of the 

debate, there is the three pillars approach (Morelli, 2011). To keep the most holistic view of the 

concept, the latter approach will be taken which means that sustainability is addressed from the 

viewpoint of the three pillars, which also encapsulates the interaction between human society and 

nature, but this point of view gives more opportunities to look at three separate pillars of sustainability 

Figure 4: Conceptual model of the theoretical background 
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and not just as an interaction between two concepts. This view point provides the most holistic view 

of sustainability as a concept.  

2.1.1 Three pillars of sustainability 

Sustainability is often seen as a relatively open concept, that involves a lot of different interpretations. 

In general, the term incorporates three so called pillars: environmental sustainability, social 

sustainability and economic sustainability. These reflect responsible development that requires the 

consideration of natural, human and economic capital (Hansmann et al., 2012). When a company, 

organisation, or government wants to address the aspect of sustainability, it needs to take int account 

all three pillars of the term and needs to address this from an interdisciplinary and multi-cultural 

perspective (Duić et al., 2015). The fact that sustainability can be divided into these three pillars, can 

sometimes be more of a burden than a blessing because this issue can lead to ambiguity when the 

term is mentioned. Especially the economical pillar and the environmental or social pillar can give 

opposing perspectives, and it is argued that the economic pillar should include environmental and 

social assets. Without a productive (socially responsible) environment it would be nearly impossible to 

imagine a sustainable society or economy (Morelli, 2011). This indicates that if a company or 

organisation wants to address sustainability, it can be done by addressing either the environmental 

aspect or the social aspect of sustainability, or both at the same time.  

When sustainability is mentioned, in general media for example, often the environmental pillar is the 

first that comes to mind. It is important to note that in the scientific literature these three pillars are 

all part of the term sustainability. When this term is used in scientific literature, the economic and 

social pillars are also included in to this term. Therefor it is important to note that these pillars exist 

within this concept.  

2.1.2 Sustainability versus circularity 

In general, when people think of sustainability they often refer to aspects that not only resonate to the 

concept of sustainability, but also on the topic of circularity. Circularity, in this context, is a term 

derived from the concept of circular economy which is defined as a system that replaces the end of 

life concept with reuse, recycling and recovering of materials (Kirchherr et al., 2017). The recycling part 

of this concept is something that is often a very obvious aspect of sustainability as well.  

Although the concepts of circularity and sustainability definitely have some similar aspects in them, it 

does not necessarily mean that they are the same. It is important to differentiate between the terms 

because both concepts work different in different contexts. Circular economy is a term that emerged 

around 2010, where it became known as an umbrella term for achieving a more resource efficient 

economic system. Achieving this was done by narrowing, slowing and closing material and energy flows 

(Bocken et al., 2016). Achieving a circular economy is often seen as the key to achieving environmental 

and economic sustainability, but this is not necessarily the case (Pieroni et al., 2019).  

The assumed most relevant similarities between the two concepts are intra and intergenerational 

commitments where intragenerational is within the generation and intergenerational is across 

different generation. Which means that the similarities hold for both commitments in the long and 

short term. These intra and intergenerational commitments indicate that these concepts both often 

are seen in a longer timeframe. These commitments are motivated through environmental hazards 

and hint towards the importance of increasing agency and public deliberation upon the already existing 

paths for development. Another similarity in the terms is the integration of non-economic aspects into 
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development. Also, in both terms it is a central role of business due to resources and capabilities and 

business model innovation as a key for industry transformation (Geissdoerfer et al., 2017).  It is stated 

that private businesses play a central role in this transformation because they command more 

resources than any other actor in this transformation. The importance of the similarities in these terms 

is to see how actions of such a private company affect this transition towards circularity can also affect 

the transition towards sustainability.  

But there are also differences in these two concepts, and some of these differences are key for the 

understanding of the meaning of the terms. Where sustainability origins from environmental and social 

movements, circular economy origins from thinking cradle to cradle. From this origin can already be 

derived what the main prioritization of both concepts is; sustainability is focussed on having the 

environment and society reap the benefits, whereas circularity sees the economic actors as the ones 

that should benefit (Geissdoerfer et al., 2017). This also gives rise to the question who is responsible 

for what and concluding that the beneficiaries are different, the responsibilities and motivations to act 

are different as well. It makes sense that for circularity, the business is responsible and reaps the 

benefits from the actions that follow when circularity is in place, even though this remains a 

complicated question. For sustainability this is different. This concept has less defined beneficiaries 

and therefor the responsibilities, to take action are less clear, especially in the corporate world where 

economic benefits always play a large role.  

The similarities between the two concepts and the overlap in content of both these terms gives rise to 

the importance to also look at literature that focusses on circularity and not reject this literature 

stream. This is especially important to also incorporate when selecting a set of sustainability indicators 

to not exclude indicators that are focussed on circularity might also be relevant for sustainability. This 

holds especially for the environmental pillar of sustainability which has this overlap with the concept 

of circularity.  

2.1.3 Corporate sustainability as a part of corporate social responsibility.  

Sustainability in the corporate world often is addressed within the much broader topic of corporate 

social responsibility. Corporate social responsibility is used as some sort of umbrella term that includes 

everything that a company can take responsibility for, either within or outside their own scope. There 

exist multiple definitions of corporate social responsibility but the most used is the one by the 

Commission of European communities that defined this as a concept whereby companies integrate 

social and environmental concerns in their business operations and in their interactions with their 

stakeholders on a voluntary basis (Dahlsrud, 2008; European Commission, 2001). In an attempt to give 

a more meaning to this very broad term, different dimensions within this umbrella term are coined by  

Dahlsrud (2008). The term was divided into the environmental, social, economic, stakeholder and 

voluntariness dimension, however the environmental dimension was found to have a significantly 

lower ratio than other dimensions. This gives indication that the environmental part of corporate social 

responsibility is not always included in this umbrella term, although it is generally considered a part of 

corporate social responsibility.  

Corporate social responsibility is an important term to mention when looking at sustainability because 

this term is often associated with the social pillar of sustainability. When looking at corporate social 

responsibility it exhibits similar contents to the social pillar of sustainability. But it differs still because 

in the term corporate social responsibility, behaviour of companies is more addressed, whereas 
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sustainability as term is used in different contexts. This caused that the term of corporate social 

responsibility is also addressed.  

Not only is this term corporate social responsibly relevant for what is included in the term sustainability 

and what is not, it also gives a place to the term greenwashing which often occurs, coinciding with the 

term corporate social responsibility as well as with the term of sustainability. This is especially relevant 

on the social and on the environmental pillar of sustainability. Greenwashing is when companies want 

to appear sustainable and/or socially responsible in their marketing efforts (Delmas & Burbano, 2011). 

However, it has been suggested that it is not only for marketing purposes to try to steer a company 

down the environmental sustainability route. In the current climate there are also demand and supply 

side forces, among other forces, that could push a company towards true environmental sustainability 

(Lyon & Maxwell, 2008). However, the distinction of what is greenwashing and what is actually 

environmentally sustainable is becoming less clear for people from outside an organisation or 

company. This can be appointed to the fact that a lot of companies want or need to do something with 

respect to the environmental sustainability (Sarkis, 2001), but remain unsure what a valid starting point 

could be for this large and difficult task. It might be easy to conclude that there are always companies 

that start with environmental sustainability from a marketing perspective, by calling out what they 

already do on this aspect. But in general, companies tend to start from within, by looking at their own 

products, processes and supply chains and how they can actually make a difference that can be proven, 

and after that integrating these efforts to become a more sustainable and responsible company into 

their marketing and branding (Kumar & Christodoulopoulou, 2014). But before that these efforts can 

be integrated into marketing and branding efforts, it needs to be very clear what and how these 

changes to become more sustainable have an effect on for example a CO2 pollution of a company or 

individual product, or how and how much better the working conditions for employees of a company 

have become.  

To substantiate these claims on the concept of sustainability and any possible improvement thereof, 

therefor also counteracting the practice of greenwashing, there exist a need for proof. This proof can 

be provided by assessing sustainability on the product level (de Freitas Netto et al., 2020). This product 

level sustainability is defined as to be encompassed by initiatives that measure, improve and disclose 

the environmental impacts of these products (Pure Strategies, 2014).  

2.2 Assessment of sustainability 

Before there exist any possibility of the mentioned improvement and disclosure of sustainability 

impacts of products, this needs to be assessed.  There are a lot of challenges to such assessments. A 

lack of consensus on the definition of sustainability, the breadth of the concept and the scope of the 

issues, the large amount of information required and the difficulties in quantifying societal and 

environmental aspects of sustainability (Fiksel et al., 1998). Besides these proposed challenges there 

is the ever occurring challenge of business integration.  

2.2.1 Sustainability indicators 

Sustainability indicators are generally seen as a method to assess and measure progress towards 

sustainability in a simplified and understandable manner. Having a set of indicators is a positive 

movement towards sustainable activities (Guy & Kibert, 1998). These indicators are often generically 

focussed on energy consumption, emission delivered into the atmosphere and the number of 

quantities of hazardous substances, which are generally environmental indicators, but also economic 

and social indicators are commonly used such as raw material used and energy consumption necessary 
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and the occupational safety among others (Mesa et al., 2018). However, it remains difficult to 

determine what to include as indicator of sustainability and what not. Selecting these is seen as an 

extensive procedure and it requires a strategy to do so.  

There is a distinction made between types of indicators: descriptive, performance and efficiency. This 

division in the different types of indicators is based on how measurements can be performed on such 

indicators. Descriptive indicates a present state, performance indicators measure the distance 

between the current situation and the desired state, and efficiency indicators provide insight of the 

efficiency by measuring input of resources (Hallstedt, 2017).  

These indicators are generally compiled into a set which provides a more holistic overview of the topic 

of sustainability. These sets are combined to generate focus areas on the sustainability aspect (Joung 

et al., 2013). Joung et al. (2013) performed a meta-analysis to identify and categorize the most 

important sustainability indicators. For this analysis they used the Global report Initiative, Dow Jones 

Sustainability index, 2005 Environmental Sustainability Indicators, and eight more of the most 

prominent indicator sets. According to Joung et al. (2013) the environmental stewardship category 

contains the most indicators and therefor accounting for 36% of all indicators. Besides the 

environmental stewardship category, the categories mentioned are economic growth, social well-

being, technological advancement and performance management (Joung et al., 2013).  The economic 

growth category is focussed on profits, costs and the investments. In the social well-being category, 

there is a focus for the well-being of the employee, the customer and the community. Technological 

advancement focusses on the research and development and high tech products. Performance 

management relates to conformance, program and policy. Looking at other categorisations, Eling 

(2020) categorizes indicators and sustainability aspects into three categories: environmental, social 

and economic. Looking at these, slightly broader, terms economic is used by Eling (2020) as an umbrella 

term for all the indicators or sustainability aspects that are mentioned under the economic growth, 

technological advancement and performance management term.  

He et al. (2019) defined an even different categorisation of the sustainability indicators. He defined 

categories in energy indicators, environmental indicators, resource indicators, technical indicators and 

economic indicators. The first one, energy, refers to the usage of the energy by the product itself. 

Environmental indicators refers to the ecological destruction during the product life cycle. This includes 

emissions water waste and solid waste emissions. The resource indicators consider the material 

resources used in the product life cycle. Technical indicators reflect on a products reliability, precision 

and product configuration. Economic indicators reflect the cost and recyclable rate. This includes the 

social ecological costs.  

Looking at the differences between this categorisation of indicators and the categorisation that Eling 

(2020) is using, it is clear that with the three pillars that Eling (2020) is using, indicators might be 

generalized into these pillars, that according to He (2019) would be differently categorized. To solve 

this difference in categorisation, Eling (2020) uses a generic product life cycle to add a dimension to 

indicator categorisation. Eling (2020) identify for each pillar, indicators that are all divided in the 

product life cycle that these indicators should be looked at.  

Categorization according to Eling (2020) connects well with the earlier mentioned three pillars of 

sustainability, which defines the concept of sustainability. Combined with the indicator categorisation 

using a product life cycle, this way of categorizing indicators provides the most holistic overview of the 
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indicators. Keeping these indicators in these three pillars, and therefore making the economic pillar 

also an umbrella term for the performance management, technological advancement and economic 

growth category, will result in the most holistic and distinct overview of sustainability indicators. 

Looking at the indicators in their specific product life cycle stage, provides more guidance to the 

reviewing of the indicators themselves.  

2.2.2 Indicator selection 

Not all indicators that are possibly imaginable are relevant to all companies, when considering 

assessment of sustainability within a company. This means that there needs to be a selection made of 

which indicators hold relevance for a company, and which indicators could be seen as obsolete to 

address in a certain context. Therefore, selecting the correct set of indicators is essential to gain 

knowledge of a company’s sustainability. To do so, it lacks consensus in the literature because of 

differences in sector, size and activities of companies (de Olde et al., 2017). To still make indicator 

selection understandable throughout the entire process for different practitioners , Joung et al. (2013) 

propose a generalized eight step framework that guides this process. The first step in this process is 

attributed to setting the sustainability objective. After this, in the second step, the indicators are 

selected. This means that according to the objectives the applicable indicators are matched to this. 

This depends on various factors such as the type of product, process and time. This step remains 

subjective because of the dependency of the different factors. The third step is to specify the 

performance on these indicators. This requires access to having benchmark values and target values. 

The adjacent step is to specify the measurement procedure. This step consists of two sub-steps. The 

first is to find the right measurement method. The second is collecting the measurement result. The 

measurement method should include operations, instrument selection setup specifications, 

documentation and guidelines. After this step, the data can be analysed as next step. This is referred 

to as the most important step because of the influence it has on the final overall decision within an 

organisation. Statistical techniques guide these steps, and provide generalization of the data. This 

should lead to an overall sustainability score. When the analysis is done, the adjacent step is reporting. 

Results from the analysis have to be documented and metrics have to be reported. The last steps are 

a managerial decision and impact evaluation.  

There definitely exists a need to introduce the sustainability perspective as early as possible in a 

company. When assessing products and wanting to have a change in these products, it is sensible to 

start as early as possible when developing a product. When sustainability is introduced not only as 

assessment of the products, but as key part of the product development process, the products can be 

made more sustainable accordingly to the outcome of the assessment. Therefor it also would be 

preferable to integrate sustainability into the early stages of the product innovation process. This is 

the case because in this part of the process there is the most flexibility and this gives the opportunity 

to change to a more sustainable option (Eling, 2020). When sustainability is considered at such an early 

stage of development, in every aspect of decision making in the product development process, 

sustainability can be considered. There is also a long-term strategic importance involved because this 

early involvement of sustainability in the product development process leads to encouragement of 

companies to have a strategic sustainability perspective on their entire company, which will lead to 

companies long term success (Hallstedt et al., 2013).  

2.2.3 Product sustainability assessment tooling 

Indicators are often used in tooling to assess product related sustainability. Tooling exists for a wide 

variety of sustainability assessment practices, and there are multiple definitions under which these 

assessments are conducted. Bond et al. (2012) defined it as being any process that directs decision-
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making towards sustainability, but since this is a very broad definition, this has been narrowed down. 

Waas et al. (2014) defined sustainability assessment as any process that aims to contribute to a better 

understanding of the meaning of sustainability and its interpretation thereof. This can also be an 

integration of sustainability issues into decision-making by assessing the sustainability impact (Waas 

et al., 2014). There are different tools to assess sustainability within a company. Ness et al. (2007) 

developed a framework in which these tools of sustainability assessment were split between three so 

called umbrellas. The indicators, the product-related assessments and the integrated assessments. 

Indicators are known to be the most simplistic measures, often qualitative, and represent either an 

economic, social or environmental state.  

There are currently different tools for assessing product sustainability, divided into different 

categories: qualitative methods and quantitative methods. The first one is known as a subjective 

method with extensive experience and knowledge required. The latter, is more systematic and is based 

on statistical, mathematical and computational techniques (He et al., 2019). Product related 

assessment tools focus on flows in connection with production and consumption of the product or 

service. These tools evaluate resource use along the production chain and/or throughout the product 

life cycle and their main focus is on the environmental aspects of a product (Ness et al., 2007). 

Examples of these tools are life cycle assessment (LCA), life cycle costing (LCC), product material flow 

analysis and product energy analysis. These tools use sustainability indicators in order to assess, for 

example the product life cycle. Life cycle assessment is most used among these examples.  

Product life cycle assessment (LCA) is one of the most used tools in product sustainability assessment 

because it is the only internationally standardized assessment method. Two important features in the 

tool are the cradle-to-grave and the use of a functional unit to do comparative studies. These standards 

are denoted in the ISO 14040 and ISO 14044 (Kloepffer, 2008). Life Cycle Costing (LCC) summarizes the 

costs associated with the life cycle of a certain product. These costs are directly covered by one actor 

in the life cycle. LCC is, in general, not yet standardized, there are only guidelines to perform this 

assessment. LCC is often seen as an useful complement to LCA although it could be used as a 

standalone assessment (Kloepffer, 2008). A third type of assessment is the societal life cycle 

assessment (SLCA). This differs from regular LCA, by including for example labour hours and other 

economic data on the social pillar of sustainability. Kloepffer (2008) proposes a combination of these 

three. The first by simply adding the results of these measured outcomes together. The second option 

is to include SLCA and LCC into the LCA metric. 

2.3 New product development and sustainability 

New product development refers to the bringing to the market of a new physical product or service. 

This refers to an entire process and not just a singular step. The process is made specific per company 

to fit the products that they currently develop. There is a generalized process identified by Nepal et 

al., (2011), amongst others, to see which stages an product generally goes through from idea to 

finalized product. It starts with the identification of a (customer) need, a problem or an opportunity. 

After this, it is time to design the specifications of the end result considered; what is important and 

whether it matches with the company strategy. This is usually the last stage of the so called fuzzy front 

end of innovation (Koen et al., 2002).  After that there is concept development, in which the idea gets 

a more solidified and substantiated, this is also often the phase where the new product idea gets a 

well-defined form. This is when the new product idea has both a written and visual description which 

includes the primary customer benefits and a broad understanding of the technology needed (Koen et 

al., 2002).  After this follows a detailed design phase in which the product gets more and more towards 
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the final product. Thereafter follows the testing and refinement phase where the prototype is tested. 

This testing procedure is often done alpha and beta (Venable et al., 2016). After this testing, the 

product goes to the production phase, where the product is actually being produced to be later on 

sold. After production follows marketing. In this phase there is been looked after that the developed 

product is actually sold in the end. This phase also looks whether there is any need for follow-up after 

a product has been sold. If this would be the case, the follow-up would be during this phase. This 

generic process is depicted in Figure 5.  

 

Figure 5: Generic new product development funnel 

To integrate sustainability as a concept throughout this process, it is important to start early in the new 

product development process. This is because at this point in time, it is still possible to make changes 

to the product to make the product after development more sustainable than the initial idea (Eling, 

2020). To make new products sustainable, starting in the product development process, it is identified 

that the fuzzy front end should be highlighted for this (Bocken et al., 2015), because in this part of the 

new product development funnel, the rest of the life cycle of the product is being thought out. This 

means that if a product developer, or product development team, wants to address sustainability 

throughout the life cycle they should start at the fuzzy front end to deliver the most sustainable 

product. There are several strategies, divided throughout the triple bottom line (or three pillars of 

sustainability), to do so, provided by Eling (2020).  

It is important to note that Eling (2020) see sustainability in a continuous spectrum. This means that 

they can evaluate products as more or less sustainable in a certain context, rather than a sustainable 

versus not sustainable verdict on a product. The reasoning behind this is twofold. The first reason is 

because there is no absolute maximum for which a product is sustainable, and therefor there can never 

labelled sustainable. It is always reliant on context to which one assesses sustainability. This context 

can be a similar product by a competitor or a product alternative developed by the same organisation. 

The second reason behind seeing sustainability as a continuous spectrum is that when sub-dimensions 

are established, the sustainability of a product can be seen as more or less sustainable when adding 

the sustainability level of each of the sub-dimensions, the total level of sustainability can go up when 

sustainability in one of the sub-dimensions goes up. This means that sustainability can hold no single 

‘sustainable’ or ‘not sustainable’ value.  

This is especially relevant when looking at the economical and the other two sub-dimensions. Where 

often the economical dimension is set to look for an increase in monetary value, whereas an increase 

on the environmental sub-dimension of sustainability is often in contrast with this. A very clear 

example is the lengthening of a product life cycle, which is very positive for the environmental 

sustainability, but this contradicts a short cycle time which is good for economic sustainability. This 

emphasises the importance of the priorities within the concept of sustainability within an organisation.  

When moving along the new product development process, sustainability should be achieved 

throughout a product’s life cycle. Thinking about sustainability throughout a products life cycle is also 
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the basis of such heavy sustainability assessment methods such as the LCA method as explained above. 

A product life cycle can be divided into separate stages according to Eling (2020), who has combined 

multiple interpretations of the product life cycle into one. The first part is development and testing. 

This stage is referred from the initial idea to the launch of the product. The second stage is the 

extraction or growth of raw materials. The phase after that is production and assembly. After that 

follows packaging and distribution. Usage and stand-by follows after that. This phase includes 

everything a user does with the product, as well as non-use where the product is for example stored. 

After that follows a phase of maintenance and repair. In this phase the product does not function 

anymore for the consumer and requires maintenance. This can be done either by the user, consumer, 

selling company or external service provider. After this phase there can either follow a new user phase, 

or the next phase which is end of life. This phase describes the part where the user does not use the 

product anymore, and thus is stowed away, thrown away or put into a recycling or up-cycling process. 

An overview of this process is depicted in Figure 6.  

 

Figure 6: Stages of a product life cycle according to Eling (2020)  

Eling (2020) provide opportunities for product level sustainability throughout a product life cycle. In 

these opportunities are different categories denoted: opportunities that involve the actual design of 

the product, and opportunities that involve the processes that surround the design, development and 

distribution of the product. However, they specify that these opportunities are no finalized applicable 

for every company but are meant to be interpreted in a more generic way. This is also noted by Alston 

(1999) who earlier on identified very similar strategies for further integration of sustainability in 

product development. They found that if companies want to use these opportunities, they should look 

at these with a critical point of view because some points might not apply to the operations of the 

organization. Therefor it should be assessed carefully which of these opportunities are relevant for a 

company.  

As mentioned earlier, the fuzzy front end in innovation plays a key role in the development of 

sustainable products (Eling, 2020). In this part of the development process the target market is 

determined, and what the to be developed product has to deliver in terms of value for the customers 

and how the product has a competitive advantage. This is especially relevant for the economical 

sustainability of a product. When this sub-dimension would be neglected, it would be very 

unfavourable in a profit context, such as a company. Based on these choices on the economical sub-

dimension such as the target market, choices can be made on the environmental and social sub-

dimensions. Even though, when looking for optimization of sustainability, it would be wise to already 

look for markets which allows for a product that is environmentally and socially sustainable as well. 

The technology and form of a product is also determined in this stage of new product development. 

This is closely related to the target market and customer value, but there is still some flexibility. 

Technology is often a constraining factor when looking at the maximization of environmental and social 

sustainability because choices on this dimension are often already fixed by the technology that should 

be incorporated in the new product to meet customer demands (Eling, 2020).  
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2.4 Sustainable development in SMEs 

SME’s are a specific kind of company that should be considered differently to larger corporations. For 

example there is a lack of resources compared to larger corporations, smaller knowledge bases and 

less capacity to attract skilled labourers (Bos-Brouwers, 2010). On the other hand, they are often 

flexible organisations that work in a less bureaucratic fashion which makes them more responsive to 

changing circumstances. Also they often have an owner and/or manager that has a dynamic and 

entrepreneurial vision, that is involved in a direct role as innovator in the company (Bos-Brouwers, 

2010). When focussing on the front end of innovation, where the most difference can be made on a 

product’s sustainability, it also differs for SMEs compared to larger corporations. SMEs are sometimes 

seen as better in the front end of innovation because of their structure and are therefore being better 

at being innovative (Bocken et al., 2014), but on the topic of sustainability they often tend to be 

somewhat reactive (Schaper, 2002).  

Having these differences are also to be noted when thinking of sustainability and sustainable product 

development. An SME, would not have the resources to change the company from their current 

operations to fully sustainable operations in the blink of an eye. However SMEs still choose to engage 

in the transition towards sustainability, often even more than they would be required by legislation. 

Most SMEs are looking for this kind of sustainable innovation for economic reasons, but also because 

of technological advancements and personal reasons (Bocken et al., 2014).  

For sustainable product development SMEs have their own indicators on which they find that they 

should account for when developing new products. Bocken et al. (2014) found that waste reduction, 

greenhouse gas emissions, toxic waste, product durability, renewable resources and energy were all 

found to be critically important indicators of sustainability in product development in SMEs.  

When developing products, SMEs are only using low tech tools to help them developing their 

sustainable innovations. Whereas some SMEs are likely to use certain frameworks such as an LCA 

based framework and concepts such as cradle-to-cradle. But most of the SMEs do not engage in making 

formal LCA assessments (Bocken et al., 2014), but make use of customized product development tools. 

Also it is found that these formal evaluative tools are most suited to be used in the later stages of the 

product development process, and not necessarily in the fuzzy front end of innovation.   

2.5 Transforming sustainability on product level to short term goals and strategy 

To address topics such as sustainability and corporate social responsibility to come across to (potential) 

customers as a socially responsible company that develops and produces sustainable products, most 

companies make sure that they have solid strategy for this. Although, a strategy for this topic differs 

from a general corporate strategy, this does not mean that these strategies should be separated. A 

corporate social responsibility and sustainability strategy could and should be integrated (Galbreath, 

2006).  

Integrating these topics into corporate strategy seems like a good idea for every company. But how 

having a strategy for corporate social responsibility actually affects the company is highly debated. 

There are researchers that on the one hand argue that it benefits a company in the long run (Becchetti 

et al., 2008), but there are also researchers that argue against this which implies that this corporate 

behaviour would only cost money (Ullmann, 1985). However there is a lot of evidence supporting the 

idea of firms that are more social-environmental proactive perform in general better, even though this 

could be appointed to the branding of firms (DiSegni et al., 2015).  
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From an enterprise perspective, awareness of the global sustainability activity is crucial for long-term 

success. Risks that arise related to the used resources by the business, such as water and energy, 

become more relevant in the product development stage. Therefor coordination of sustainability in 

the over-all decision-making process is necessary (Hallstedt et al., 2013). A common, companywide, 

view of sustainability and a subsequent strategic sustainability plan is important to create and maintain 

to ensure that the sustainability perspective is used to drive the company, and its innovation process 

for future products, rather than single aspects of sustainability in general (Hallstedt & Thompson, 

2011). Effectively developing environmentally sustainable products plays an essential role in the 

creation of a successful environmental strategy and helps companies towards better environmental 

sustainability performance (Pujari et al., 2003).  

Sustainable product development can be used as a decision making strategy for larger corporate 

strategies. But, since sustainable product development often starts with sustainability assessment, it 

has priority to assess sustainability as well (Waas et al., 2014). Looking at the integrated framework for 

sustainability performance measurement provided by Schaltegger & Wagner (2006), the first steps are 

to identify the environmental issues that play a role in the company and analysing the strategic 

relevance that these issues have for business success. This can differ vastly across companies and 

organisations. After these initial steps, key performance indicators can be established for these 

relevant issues and its indicators. After setting these key sustainability performance indicators, the 

indicators can be selected for internal and possibly external communication and other reporting 

activities (Schaltegger & Wagner, 2006).  

There has been indication that when developers of environmentally sustainable products actually 

develop environmentally sustainable products, this often resonates with a larger overall corporate 

strategy (Albino et al., 2009). This means that a bottom up approach to sustainability strategy is 

possible, where first the products are assessed on their sustainability and this form of assessment is 

later used for the basis of a sustainability strategy.  But there are some factors taking into account 

when developing this sustainability strategy bottom up. One of these factors is this way of formulating 

strategy needs continuous support and commitment from senior management.  

But when reasoning bottom up, it should hold that before there is a companywide sustainability 

strategy present, there should be looked at short-term goals first. Schatsky (2013) identified that 

setting so called ‘stretch’ goals was most common amongst companies. This means that the short term 

goals that they set for themselves were characterized as challenging but probably achievable. After 

that, most companies wanted to set realistic goals, which means that the company wants to base the 

goals on outcomes of analyses of the current situation and sees how this can be improved (Schatsky, 

2013). Very rarely, companies choose to set unrealistic, target for themselves, or choose to set targets 

that they can too easily achieve, which are the so called ‘slam dunk’ targets.  

The reason behind approaching these targets bottom up is because there are a lot of companies that 

argue top down but there has been evidence of companies that approach sustainability top down, 

actual sustainable products or new product development projects lack (Alblas et al., 2014). Especially, 

when considering new product development projects, setting targets, and using these targets in a 

bottom up approach, is often substantiated by tools such as LCA and Design for Environment. But this 

is not always directly indicative of more sustainable designed products (Alblas et al., 2014).  Most 

companies are found to have difficulties in assessing the sustainability and whether they were 

achieving their sustainability targets. It is concluded by Alblas et al. (2014) that organizations are more 
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likely to successfully manage sustainability in their new product development process they will have 

to take an entrepreneurial approach to this, and the sustainability focus and themes should be 

determined per project.  Linking the measurement of the performance on sustainability is key to linking 

the topic to any sustainability goals and a larger corporate strategy and it should be considered larger 

than only carbon emissions (Morioka & Carvalho, 2016); also water toxicity and biodiversity should be 

included into both short-term goals and long-term strategy (Rack et al., 2013). In some branches, such 

as retail, the focus in any goals or strategy on the topic of sustainability is mainly resource reduction, 

energy conservation and packaging (Naidoo & Gasparatos, 2018). But as indicated earlier, there should 

be more of these included in sustainability measurement to provide a holistic view. 

Keeping sustainability in mind during all the new product development projects at a firm means that 

there is a high sustainability orientation in the company. This gives the opportunity for a company to 

balance this with their current market knowledge competence and gives potential to generate 

efficiencies and sustainable differentiation advantages (Claudy et al., 2016). This only holds when both 

sustainability orientation and this market knowledge competence are high. When sustainability 

orientation across the company lacks, this leads to only a short-term vision on sustainability (Claudy et 

al., 2016). Concluding this, it is important to keep both the sustainability orientation and the market 

knowledge high to transform short-term goals into a longer-term strategy.  

2.6 Summary 

Concluding this theoretical background there is a broad overview given of how sustainability is 

perceived in this thesis, how this concept is used in assessment and what contextual factors play a role 

in this. After this there has been explained how sustainability assessment can be used in the formation 

of strategy. This has been depicted in Figure 4.  

First the concept of sustainability. The concept is viewed in the most holistic way possible in the context 

of the project. This is from the three pillars point of view; environmental, social and economic 

sustainability. Circularity is a concept that closely relates to environmental sustainability and should 

not be excluded with regards to contents of the concept to give more substantiation to environmental 

sustainability. The same holds for the concept of corporate social responsibility, that provides more 

substantiation to environmental as well as social sustainability.  

Looking at the assessment of sustainability, indicators at the product level can be used. The most 

holistic view of these is provided by Eling (2020), who also provide a full set of indicators to be used 

during the product development process. Introduction of assessment during the new product 

development process is essential because it is most beneficial, sustainability wise, to introduce this as 

early as possible. As is described a company needs to identify indicators that hold the most relevance 

for the company. A framework to select these indicators is identified by (Joung et al., 2013) to do so.  

Looking at the context of sustainability assessment, it stays very relevant to look at the specific context 

of a smaller company. These smaller companies differ especially in their lack of resources compared 

to larger corporate enterprises.  

Transforming product level sustainability assessment into short-term goals and long-term strategy is 

necessary for a larger support base for sustainability within a company. Short-term goals can be 

formulated in the form of KPIs, which can be challenging but achievable. This will result in sustainability 

being kept in mind throughout the product development process which will result in a high 

sustainability orientation of the company in the long-term, especially when combined with high levels 

of market knowledge.  
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3. Research methodology 
In this chapter the research methodology is discussed that is used during this study. First of all, the 

research design is discussed based on a method proposed by Keskin and Romme (2020). After this, the 

methodology per sub-question is discussed by elaborating on the objectives and corresponding data 

collection, analysis and deliverables. The chapter will conclude with a description of the rigor, 

relevance and quality of the research.  

3.1 Research design  

This study was executed to get an answer to the described research question. To do so a design science 

methodology approach was taken, deducted from Keskin & Romme (2020). The generic Design Science 

cycle has been followed as described by Keskin and Romme (2020) which means that there was a 4 

step process followed: Explore, Synthesize, Create, Evaluate. A schematic overview of this approach is 

depicted in Figure 7.  

 

Figure 7: Generic design Science cycle approach 

This approach was taken because of the practical problem that the focal firm has, and the outcome of 

this methodology is mainly focussed on the development of an artifact that has practical implications. 

The second reason behind taking this approach is the iterative nature of this methodology. This 

iterative aspect of this methodology is again important because of the practical nature of the problem. 

Because of the feedback moments incorporated in the research, more value could be added to the 

final artifact.   

The practical application of this proposed design science cycle is depicted in Figure 8. The blue 

represents all the deliverables that might be in place in each stage of the research. The orange 

represents the empirical moments in the study. This will be done at each phase of the design science 

cycle. The yellow represents moments of literature research.  
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The five proposed sub-research questions required three different answers and therefore can be 

answered in different phases during the study.  The first sub-question: What are the indicators and 

tools for sustainability assessment in the new product development process, was answered after the 

synthesis phase of the study with input from the literature. An answer to the second research question: 

How does the new product development process currently looks like within the focal firm followed 

from empirical data. Mainly because this sub-question in focussed on the process within the focal firm. 

The third research question: Which requirements would a sustainability assessment tool needs to 

adhere to within the context of the firm, is answered after the synthesis phase. This is because to 

answer this research question, information is gathered from the practical point of view from the focal 

firm. The forth and fifth research question are also answered after the creation phase and involve a 

combination of practical input from the focal firm in combination with theoretical input from the 

literature.  

Because of these three separate research questions the final deliverable will consist of an artifact that 

incorporates the list of composed sustainability indicators on product level which answers the first 

research question. The tool itself and method of working with this tool was delivered as the deliverable 

for the second and third research question. The deliverable for this is the tool in combination with a 

guiding document, where the fourth and fifth research questions were answered.  

3.1.1 Exploration 
The first phase in the design cycle was the exploration phase. During this phase the problem space and 

its boundaries were fully defined. The aim of this phase was to develop an in-depth understanding of 

the practical problem of sustainability the focal firm wanted to address. This was done through an 

exploratory literature search and field research in the form of informal conversations with several 

employees and management at the focal firm. These were held with members of the product 

development department, marketing department and management. Summaries of these informal 

conversations can be found in Appendix A. The main issues discussed per employee are represented 

in Table 1. The main topics spoken about resonated mostly on the product level, such as materials, 

logistics and measurement. Therefore the choice was made to adopt a product level approach 

throughout this project.  

 

Figure 8: Depiction of practical implementation of the design science cycle in this study 
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Table 1: Representation of sustainability topics discussed with employees of the focal firm 

 Function        

Sustainability topic Management 
Content 
marketeer 

Visual 
Merchandiser CPO 

Product 
manager 1 

Product  
manager 2 Purchase 

Product 
executive 

Measurement X   X X X X X 

Quality mark X X X  X X X  

Office environment X  X    X  

Product materials X   X X X X X 

Product logistics X   X X X X X 

Competitive Advantage X        

Supply chain X   X   X  

Employee transportation X      X  

Circular business model X   X   X  

 

 

Alongside this practical exploration of the problem, there is also an exploratory literature search 

conducted on the concepts that arose from formulation of the research questions. This was done to 

identify promising literature streams from concepts that were mentioned often by employees of the 

focal firm. To analyse empirical results combined with the results from the exploratory literature 

search, a matrix has been made of the topics that were found in the literature, and the most discussed 

topics during the informal conversations with employees of the company. This matrix is depicted in 

Table 2. From this table can be concluded that the topics that were mentioned during the informal 

conversations and the topics that were found during the exploratory literature search  are very similar 

to one another. This was done to bring the empirical exploration and the exploratory search together 

to see which topics occurred often in the literature and were mentioned most from the viewpoint of 

the focal firm. By doing this, topics were identified that connected most with the focal firm.   

Table 2: Cross-referenced promising sustainability topics with topics from existing literature 

  

Topic from 
sustainability 
literature    

Promising sustainability 
topic from informal 
conversations Circularity Sustainability indicators 

Product level 
sustainability 

Sustainability assessment 
tools 

Measurement  X X X 
Quality mark  X X X 

Product materials X X X X 

Product logistics  X X X 

Circular business models X    

 

At the end of the exploration phase, a clear problem identification, problem definition and problem 

statement was defined which were mentioned in chapter 1 of this thesis. This was used for the 

literature search and empirical analysis that followed in the coming phases.  

3.1.2 Synthesis 
Synthesis was the second step in the research process. During this stage extensive literature research 

was conducted based on constructs found in the exploration phase. According to Keskin and Romme 

(2020) data from this literature search is denoted in the CIMO logic, which means that the data from 
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this literature search should have some context (C), in which a mechanism (M) operates, affected 

through the intervention (I) of some form of artifact, in order to achieve an outcome (O) (Denyer et 

al., 2008). But, the results of the literature search consisted of a longlist of possible indicators. 

Therefore the CIMO notation will not be used, and only the longlist of indicators is used as design 

principles. These so called design  principles, which in this study consist of the longlist of indicators, 

are a term adopted to represent the design knowledge. This knowledge is not a specific prescription, 

but a general proposition for a class of problems. These principles together incorporate a coherent set 

of normative ideas and propositions, formed from research. These ideas and propositions serve to 

design and construct detailed and valid  solutions (Keskin & Romme, 2020).   

This systematic review involves 5 different steps:  

Step 1: The keywords used for the search input are deducted from the exploratory literary background, 

problem statement and research question. These keywords were combined into a search query that 

can be found in Appendix B.  

Step 2: Through the systematic process, quality criteria were formed to include or exclude information 

in the synthesis. This was done to guarantee quality and bring back the sample size to a reasonable 

amount. The search was focussed on academic journal papers that were written in the English 

language and were peer-reviewed. The full selection criteria will be elaborated on in Appendix B.  

Step 3: After the selection of keywords and the derived quality criteria, the search query could be 

executed. This includes results from databases Scopus and Web of Science. Snowballing (van Aken et 

al., 2011) is applied where necessary to enlarge the sample size.  

Step 4: The data is extracted from the sample shown in Appendix B.  

Step 5: The contents of the longlist is used as input for the interviews later in the study.  

Alongside theoretical information, practical information is gathered from the focal firm during this 

phase. This information will be brought together in the form of design requirements. These design 

requirements define the expected outcome and desired state in practice (Keskin & Romme, 2020).  

Within these requirements, the needs of the stakeholders are captured. These design requirements 

are either boundary conditions, functional requirements, or user requirements.  The boundary 

conditions refer to the scope of the project and practical boundaries that exist within the project. User 

requirements refer to the wishes the end user of the artifact has for the artifact. Functional 

requirements refer to the design requirements that are directed to see that the design has to have the 

intended functionality (Keskin & Romme, 2020). These requirements will be formulated based on the 

results of interviews. Interviews can be seen as a suitable way for a practitioner to gather empirical 

data (van Aken et al., 2011).  

The choice was made to do these interviews semi-structured. This choice was made because semi-

structured interviews, in contrast to a focus group, offer the chance for the participants to individually 

give their opinion. The choice was made to gather this data in a semi-structured format. This is because 

this allows interviewees to answer in their own words and give their own opinion, rather than a yes or 

no answer (Longhurst, 2010). Another benefit of semi-structured interviews over a more structured 

format is that it leaves room for the interviewee to add additional information to the topic questioned, 

rather than only an answer to the asked question as would be the case in structured interviews (van 

Aken et al., 2011). The structured part of the interview was used to provide reliable and comparable 

answers and to ensure that the interviewer finds the information for which the interview was intended, 

this would not be possible if the choice was made to do these interviews unstructured (van Aken et 
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al., 2011). After these interviews, the most important topics whereas compared between participants 

and be formulated into more concrete design requirements. 

The protocol used for this first round of semi-structured interviews is in line with Leech (2002), who 

puts emphasis on question order and the avoidance of presuming questions. Furthermore, guidelines 

provided by Rabionet (2011) were followed. In these guidelines, she describes protocol preparation as 

a twofold of tasks. The first task for the interviewer is to build report with the interviewee and do an 

introduction of the structure of the interview. The second task is to conduct the interview. In this 

particular case, building report will be rather short as the interviewer and interviewee were already 

acquainted with each other. An overview of this protocol can be found in Appendix C.  

The participants for the empirical analysis were selected from within the focal firm itself. These 

participants are listed based on their occupation and department in Table 3. Participants for the 

interview were selected in line with the theoretical sampling strategy as described in van Aken et al. 

(2011). The participants originated from three organisational units: management, product 

development and marketing. For product development the entire population was included in the 

sample, for management and marketing  influential cases were picked in line with theoretical sampling 

according to van Aken et al. (2011).  

Table 3: List of participants for the first round semi-structured interviews 

  

Department Function 

Management General management 

Product development CPO 

 Product manager  

 Product manager 

 Purchase & logistic support 

 Product executive 

Marketing Content marketeer 

 
The interviews were recorded and transcribed. To code the interviews, a combination was made of the 

template approach and the grounded theory approach as described by van Aken et al. (2011). The 

combination of both these approaches was made because of the difference in nature of the research 

questions. The answer to the first question will be a proposed list of sustainability indicators. These 

indicators were found in the literature and composed in the form of a longlist. Therefore for this part 

of the coding of the transcript of the interview, a template approach was adopted. This means that for 

answers to interview questions focussing on this research question, the codes were made before the 

interview. These a priori codes were deducted from the literature search. The a priori codes focussed 

on aspects of the products that have importance for measuring sustainability in the products. This 

longlist with the a priori codes was used during the interviews to shorten this list to a shortlist with 

sustainability indicators and aspects that held most relevance for the focal firm. An overview of the a 

priori coding scheme is found in Appendix D.  

To code the data gained focussing on answering the second and third research question a grounded 

theory approach was taken. This is done because the empirical part of the answer to these questions 

is more exploratory. This approach was taken to explore unfamiliar territory and aims to develop 

concepts and the relationship between those concepts (van Aken et al., 2011). This approach employs 

three central procedures: open coding, axial coding and selective coding. In the first procedure, open 

coding, data from the transcripts will be categorized according to the contents of the data. The second 

analytical procedure, axial coding, aims to develop concepts and putting relationships between these 
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concepts in words. The third procedure is selective coding, which is meant to elaborate on the concepts 

and relationships found during the axial coding. A full version of the coding scheme is found in 

Appendix F 

3.1.3 Creation 
After the synthesis, the creation phase of the project followed. This is initiated with the creation of a 

so-called solution direction. During this creation phase, the framework proposed by Briggs et al. (2019) 

was used to give more structure to this phase.  He proposed a framework in which creation is divided 

into separate stages: ideation, initiation, intervention and incubation. How this is integrated within the 

creation phase of the proposed design science cycle is depicted in Figure 9. The incubation step 

described by Briggs et al. (2019) is not depicted in this figure since this is done in the next phase 

(evaluation phase) of the design science cycle.  

Figure 9: Creation phase in combination with the framework by Briggs et al. (2019) 

In the ideation phase it is important to derive something from logic, previously gained knowledge and 

creative intuition (Briggs et al., 2019). The required input in this case were the requirements and 

principles, in the form of sustainability indicators. These were combined by looking at the design 

requirements and looking at how principles, that effectively was the shortlist of indicators from the 

interviews, could be brought together. This was the input for a solution direction.  

This solution direction is validated within the focal firm through informal conversations. The goal of 

these informal conversations is to investigate whether the eyed solution would suit the ideas of the 

firm and if the firm would see benefits in solving the described problem in the way of this particular 

solution. The conversations were held with the appropriate employees within the firm. The employees 

were selected on their functions within the company that might be appropriate for the first solution 

direction. These employees were a sub selection of the employees from the semi-structured 

interviews. These employees were from management and the full product development department. 

These informal conversations were held one-on-one. This was done because this suited informal 

setting throughout the company, which made the participants in these conversations more at ease in 

their feedback. A disadvantage of this method was not having a recording or a formal protocol to these 

conversations. But because of the informal setting in throughout the company, if information was 

unclear, another informal conversation could be easily arranged.  

After the solution direction is chosen to pursue, the initiation phase is started. In this step, the main 

goal is to provide proof of concept: to find out how the chosen solution direction can solve the 



35 
 

proposed problem (Briggs et al., 2019). To do so, a concept solution design was made, that provided 

proof of concept. This was derived with the input from these earlier informal conversations.   

Another round of informal conversations was held. This time this accompanied a demonstration of the 

first solution design and feedback was gathered in an informal manner. The outcome of these 

conversations are summarized in Appendix E. These informal feedback conversations were organized 

with integration of focus group aspects. Two participants in these rounds were demonstrated the tool 

at the same time. This lead to conversation amongst participant, which is often the main goal in focus 

groups. The results of these feedback conversations were used as an evaluation on the concept 

solution and from this evaluation followed a final design. Because of the evaluation in the feedback 

conversations the final design has, not only proof of concept, but also proof of value (Briggs et al., 

2019). 

3.1.4 Evaluation 
The last phase of the project was the evaluation phase. This phase was followed through a combination 

of the design science cycle matches and overlaps with the incubation phase from the framework by 

Briggs et al. (2019). In this phase, the primary focus was to gather proof of use, according to Briggs et 

al. (2019), and evaluating and iterating on the final design according to Keskin and Romme (2020). This 

combination was made by carrying out a beta test. This way of testing was selected because of the 

practical use of the design and the people that were intended to use the end result, after the study is 

completed. This was complemented with a SWOT analysis to identify the strength and weaknesses of 

the design that emerged from the previous phase. Besides that, the design is tested on the design 

requirements that emerged from the results of the interviews.  

The strategy for this testing is based on Venable et al. (2016) to choose an appropriate strategy based 

on the characteristics of the designed artifact. The evaluation was done ex post, and was focussed on 

formative aspects of the design in combination with some summative ideas. The input of the beta test 

was used to make a final iteration of the design.   

3.2 Rigor, relevance and quality 

The study had a high focus on the relevance of solving the problem at hand. This choice was made 

because of the practical starting point of this study: solving a practical problem, with the support of 

the relevant theory. According to Dresch, Lacerda, and Antunes (2015), a practical problem can help 

add to the scientific literature by generalizing this problem into a so called class of problems. The 

solution to this practical problem might be applied to other cases in which there is a problem identified 

that can be generalized to the same class. This study aims to add to the scientific literature by providing 

such a solution to a problem in a generalizable class. Therefore the solution might be used in a different 

context with similar characteristics (Dresch et al., 2015).  

According to van Aken et al. (2011), there are three research oriented criteria that are of importance 

when looking at the quality of this study. These criteria are controllability, reliability, and validity. 

Controllability refers to the data collection and the process to how the conclusions were drawn from 

this. The criterion was ensured by recording the first interviews. To ensure controllability the 

transcripts of the interviews are included in Appendix F.  

Reliability draws the independence of the results of the study and therefore can be replicated by other 

studies. Possible forms of bias that could have occurred from the researcher, the instrument, the 

respondents and the situation (van Aken et al., 2011). Bias from the respondents could be that the 

product development department of the focal firm could be overrepresented in the sample of the 

interviews. This was counteracted by also involving management and the marketing department in the 
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sample. To minimize possible biases in the data collection a standardization strategy was applied, 

which means that there are explicit procedures made for data collection (van Aken et al., 2011). In this 

case data is collected through semi-structured interviews and to apply this strategy the interview 

protocol, transcripts and coding schemes will be included in the appendix F.  

The validity of the study revolves around the conclusions and results of the research. Within the 

concept of validity there are three types of validity identified by Yin (2012): construct validity, internal 

validity and external validity. Construct validity refers to whether or not the construct is measured that 

was intended to be measured. To ensure some construct validity, questions from the interviews were 

based on concepts that were found in the literature, which is a form of triangulation. Also, construct 

validity is ensured through the interviews with multiple participants.  

Internal validity concerns conclusions about the relationships between phenomena. Which means that 

the results of the study are internally valid when the conclusions drawn are justified and complete. 

This also means that there should be no other plausible competing explanation for the phenomena. 

To ensure this form of validity, the case was investigated with multiple perspectives such as an 

academic perspective, and not just the business problem solving perspective. To ensure these multiple 

perspectives were taken, university supervisors were involved alongside employees of the company. 

The literature study was exploratory by nature, and which would limit the internal validity to some 

extent.  

External validity is focussed on the generalization of the study towards different contexts. To ensure 

this, the conclusion of the study is generalized towards other SMEs which might have similar products 

and production methods or a similar sustainability question.  
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4. Empirical results 
The semi-structured interviews were conducted according to the proposed protocol in Appendix C.  As 

was stated before, the goal of these interviews was to find the user requirements, functional 

requirements, and boundary conditions of the artifact.  

4.1 Current New Product development process 

To first gain information on the current new product development process the participants are asked 

to explain how the process that is used in the company looks like. This question was mainly asked to 

generate an idea of where in the process sustainability assessment could be most valuable to the 

company. The current new product development process follows roughly the process as it was 

described earlier in the literature. It starts with the recognition of a customer need. At this company 

this is done by going to trade shows and fairs in combination with other market research and 

informal assessment of the own product portfolio. This is done by the product development team 

that consists of product managers and executives.  

P1: ‘they start with ideas, they will go through collection and look at what are we missing and what 

could we improve on current collection’  

P3: ‘We will go to different fairs for atmosphere, for trends’ 

After this phase there follows a phase in which the specifications of the product are made more clear. 

In this phase, the ideas from the first phase are applied into a more concrete product form by the 

product development team. Also, in this phase there is a longlist made of the aspects that a product 

should include such as waterproofness, carrying capacity or the aimed contents of the potential 

product. The longlist also includes which target group this product is aimed for and how this relates to 

possible products of competitors.  

P1: ‘made a decision on the most important topics of the collection’ 

P5: ‘what products do we need to develop for this problem?’ 

This phase is followed by the concept development phase. In this phase there are feasibility sheets 

made of the concepts products that are being thought of in the earlier phases. This is the phase where 

the product is being made into a real possible product. This is also where these concepts are moved 

from a longlist to a shortlist. This phase is ended by a briefing from the product development team to 

management.  

P4: ‘First we make a longlist and or the new products and those are moved to the shortlist’ 

After this briefing meeting with management, and he gives a ‘go’ for the project, the products are 

developed in more detail. This is also the part where possible external designers could play a role in 

the product development process. Also, at this point the decision is made which employees will be 

working on the development of the project. When the product is designed the product developers look 

for a company that could manufacture the designed products. These could be existing suppliers that 

already manufacture for the company, but it is also possible to look for new suppliers when the concept 

product is not producible by one of suppliers in the current network 

P4: ‘Then the drawing and designing starts and after that there will be sources for some materials’  

P7: ́ With these drawings we try to find a supplier somewhere in the world who is able to make a sample 

and a quotation’ 
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When this phase ends, there are samples made for the product development team. These samples will 

be tested and improved on. In this final phase there is also room for the price negotiations. This is also 

the phase in which current regulations of production are tested, such as REACH, which is a European 

Union based system for registration, evaluation and admission for chemical materials (European 

Chemicals Agency, 2017).  

P3: ‘then we select a supplier, they will make the first samples’.  

After this phase, the product is ready for production. In this last phase the product artwork, packaging, 

is designed. When this is done, an order is prepared by the logistics department and the products will 

be produced by the supplier and distributed amongst corresponding clients.  

When asked where in this process sustainability could play an important role the participants all 

answered that the earlier in the process the better this would be. There was a general consensus 

amongst participants to integrate this at least before the briefing of the product development team to 

management. During this briefing sustainability of a product is heavily discussed amongst the 

development team members and management. For the product development team the level of 

product sustainability should be clear before this briefing meeting, so that the sustainability of a 

product can be presented to management at this point in the development process. In this meeting, 

before the product leaves the concept development phase, there can still be made adjustments to 

certain aspects of the product to make it more sustainable. Therefor this is seen as the right point in 

time to have the sustainability of a concept product assessed during the product development process.  

P1: ‘in the second phase, after the idea generation but still in the freedom to make decisions on 

sustainability’ 

P6: ‘in the beginning, in the briefing, it should be in the briefing as a requirement.’ 

P7: ‘in my opinion, it should be part of the feasibility study’ 

Even though some participants mentioned that it would be beneficial to start with sustainability as 

early as possible, there are also disadvantages to having sustainability assessed this early in the 

process. For example, the product still needs to get shaped and designed to fulfill all targeted customer 

needs. Sustainability is seen as and mentioned as an extra point of attention but not as a first focal 

point of product development. The development team wants to develop a product that fulfills the 

need of the customer as good as possible and make changes within that bound decision making space. 

This indicates that not all the concessions that would make a product more sustainable can be taken, 

and there are product aspects that have a higher importance than sustainability during development. 

Therefor it is important that the product development team develops a product, that is already in 

concept phase, and when the product fits the idealised customer needs, assess for sustainability. This 

way the team has a bound decision space for making a product more sustainable. This point in time 

also gives room to assess where the best opportunities are to make a concept product more 

sustainable. This is because the concept is fixed and when assessing this concept on different aspects 

of its sustainability, it makes it insightful where there is anything to gain on sustainability.  

P6 when addressing sustainability on brand level: ‘which of course, fits with all the other requirements 

our brand has’ 

P7 when addressing customer interest for sustainability: ‘if we make an ugly product on the same price 

level, they will decide to buy the product they like more’ 
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This indicates that the ideal place for sustainability assessment for this product development team 

needs to be done before their briefing with management so that they can discuss this during the 

briefing meetings. But, this needs to be done after that they have generated the initial product idea.  

This gives rise to the design requirement:  

DR 1: The artifact should enable sustainability assessment before the end of the concept 

development phase, but after the need recognition phase. 

A visualisation of the new product development process is depicted in Figure 10. The process starts 

with a need recognition and design specifications, followed by the concept development. The concept 

development phase ends with the briefing. The briefing is illustrated as the red dotted line in Figure 

10.  

 

Figure 10: New product development process at the focal firm 

Looking at the steps depicted in Figure 10, the steps taken by the company itself, without any external 

input, are until the detailed design phase. The testing and refinement phase is done in collaboration 

with potential producing companies, the production phase is fully done externally, and in the 

marketing phase there is input by the company again through sales channels and distribution.  

Assuming that assessment of sustainability needs to happen in or before the concept development 

phase, it is required that the aspects covered by the sustainability assessment are known at this point 

in development. This means that decisions on sustainability are already considered. This needs to be 

done to the extent to which these aspects can be measured or scored. This corresponds with every 

other decision that has to be made regarding a concept product, which needs to be made before the 

briefing at the end of the concept development phase.  

On the sustainability aspects and indicators decisions need to be made. This is done throughout the 

new product development process. Table 4 depicts the environmental aspects and indicators over the 

product life cycle and in which phase of the product development process a decision is made on these 

aspects or indicators by the new product development team. It is noticeable that most of de decisions 

on environmental sustainability are taken in the concept development phase, and are therefore taken 

before the briefing. Decisions on the packaging and distribution such as the usage of sustainable 

packaging material and avoidance of packaging material that can harm animals, are taken after the 

briefing. But these aspects are still included in sustainability assessment because sustainability can be 

improved by having decision making and considerations about these sustainability aspects earlier in 

the development process.  
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Table 4: Environmental indicators in the NPD process 

 

 

Life cycle phase 

Environmental 

Sustainability aspects or indicators 

 

Phase where decision is made about the 

aspect/indicator in the NPD process  

Development and Testing Less paperwork Need recognition/ Design specifications/ 

Concept development / Detail design 

Raw materials Use renewable materials 

 

Avoid Long transport 

 

Use of recycled materials 

 

Prevent ozone depletion 

Concept development 

 

Concept development 

 

Concept development 

 

Concept development 

Production and assembly No waste of materials 

 

 

Recycling of waste materials 

 

 

Lower emissions during production 

 

 

Recycling of waste materials 

 

Concept development / Testing and 

refinement 

 

Concept development / Testing and 

refinement 

 

Concept development / Testing and 

refinement 

 

Concept development / Testing and 

refinement 

Packaging and distribution Make use of sustainable packing material 

 

Small space used in transport 

 

Sustainable packaging material 

 

Avoid packaging that can harm 

animals 

Production 

 

Concept development 

 

Production 

 

Production 

Usage and Standby   
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Maintenance and repair No animal harm when the product is 

broken 

Design specifications / concept 

development 

End of life Design for long life 

 

Disassembly and reusage of parts 

 

Design for recyclability 

 

Reverse logistics 

 

Avoid materials that can harm animals 

Concept development  

 

Concept development 

 

Concept development 

 

Concept development 

 

Concept development 

 

Table 5 depicts the social aspects and indicators over the product life cycle and in which phase of the 

product development process a decision is made on these aspects or indicators by the new product 

development team. Just like in Table 5 it is noticeable that most of the decisions on social sustainability 

are taken in the concept development phase. This means again that most of these decisions are made 

before the briefing, and therefore can be addressed in sustainability assessment at that point in the 

new product development process. The indicator Equal and fair pay in the production and assembly 

phase of the product life cycle is addressed outside after the briefing. The same holds for packaging 

that is convenient to open for everyone and fair trade along distribution line. These indicators are 

addressed after the briefing in the production phase of the new product development process. Again, 

these aspects are included in the assessment because sustainability of the product can be improved 

upon if decision making and consideration on these sustainability aspects is done earlier in the 

development process.  

Table 5: Social indicators in the NPD process 

 

 

Life cycle phase 

Social 

Sustainability aspects or indicators 

Phase where decision is made about the 

aspect/indicator in the NPD process  

 

Development and Testing No discrimination in development team 

 

Need recognition/ Design specifications/ 

Concept development 

Raw materials Human rights protected during material 

extraction 

 

Materials extracted under or grown 

under safe conditions 

Design specifications/ Concept 

development 

 

Design specifications/ Concept 

development 
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Materials supply under fair trade 

conditions 

 

Design specifications/ Concept 

development 

 

Production and assembly Human rights protected  

during production and 

assembly 

 

Healthy and safe production 

and assembly conditions 

 

Equal and fair pay, 

Concept development 

 

 

 

Concept development/ Detail design 

 

 

Testing and refinement  

Packaging and distribution Packaging that is convenient 

to open for everyone 

 

Fair trade along distribution line 

Production 

 

 

Production 

Usage and Standby Good usage, ergonomics 

safety 

 

Fair pricing 

Design specifications 

 

 

Concept development 

Maintenance and repair Product is still safe when broken 

 

Cost for maintenance/repair are fair 

Concept development 

 

Concept development 

End of life Offer recycling options to avoid third 

world recycling 

 

Design for product that is safe to 

disassemble 

 

Design for long life 

 

Design for reusage of parts  

 

Avoid materials that can harm animals 

Concept development  

 

 

Concept development 

 

 

Concept development 

 

Concept development 

 

Concept development 
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Something that stands out form the indicators and sustainability aspects noted in Table 4 and Table 5 

is that the decisions made that are of importance for sustainability and therefore need to be assessed 

are made in the concept development phase of the product development process. In the current 

process there are also indicators and sustainability aspects that would naturally be decided on after 

the moment of briefing. But by including these indicators in sustainability assessment, that happens 

before the briefing, the product development team is forced to already make considerations on the 

sustainability of a product. This especially holds for indicators relating to the product logistics and 

transportation. When aspects and outcomes of certain indicators relating to these, are considered 

earlier in the product development process, sustainability of a product could be improved upon. 

4.2 Current sustainability status 

In the interviews, all participants mentioned a current state of sustainability in the company. The 

participants mentioned that the company was already working on sustainability in some form. One of 

the examples participants mentioned was that they had solar panels on the roof, or that they already 

had developed some products which they deemed sustainable. Such as products (partially) made from 

recycled materials and renewable materials.  

P2: ‘we have solar panels’  

P6: ‘Products with recycled PET and made the new product made from rattan’ 

In general the participants all understood that developing products in a sustainable way is important 

and that they have made a start with this. But there is also an understanding that this is not at the level 

they want it to be.  

P1: ‘Sustainability until now was not a big topic’ 

P7 on the current sustainability status: ‘we have done something but we haven’t done what we could 

have done’  

There is also a very clear need for more substantiation to the current sustainability strategy. All the 

participants noted certain things about how the company currently approached sustainability. They 

almost all knew that the company already had installed solar panels on the roof, and they developed 

launched products from recycled material. Participants told that this was all very much driven top-

down. But there was a big differentiation between the participants how they perceived the current 

existing sustainability strategy. About half of the participants responded positive when asked about 

the sustainability strategy in the company. The other half responded with this being not enough, or 

non-existent. This means that there consist a discrepancy between the participants that noticed a 

strategy, and participants who do not noticed anything of a sustainability strategy in the company. It 

is noticeable that the participants that were not involved in management answered that this strategy 

was non-existent, and the participants that were involved in a management role saw that there was a 

clear strategy for sustainability in the company but admitted that this strategy is not substantiated 

enough.  

P3: ‘I don’t think there is a strategy’  

P5 about the current sustainability strategy in the company: ‘now you can see it is not at the level we 

want, but we started’  

This all substantiates the idea that was formed in the earlier stages of the project, during the informal 

conversations with the employees of the company. There is a need for a more substantiated 
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sustainability strategy for management, that also is being noticed, understood and implemented 

throughout the entire company.  

4.3 Assessment  

Asking the participants what would be important in the contents of assessment within the company, 

one of the things that were notable from these questions is that all the participants mentioned 

material, most of them mentioned this even as the first aspect that came to mind. This is one of the 

aspects of the product that should be well represented in sustainability assessment of the products of 

this company, according to the participants  

P1: ‘Materials of accessories’  

P3: ‘the main fabric to be eco-friendly’ ‘Buckles, other materials, metal details’.  

P6: ‘Materials are number one’ 

In the answers to the question a lot of people also mentioned the end of life of a product, such as 

product life extensions, or what happens to the product once this is thrown away. This is something 

that in the current situation has been paid little attention to by the product developers. Participants 

mentioned this intrinsically, but did not go into any more depth on this specific aspect. This gives 

implication that the participants, and more specifically the product developers, are unaware of further 

processing of this sustainability aspect into sustainability assessment. Another aspect that was 

mentioned multiple times, was the product packaging, shipment packaging, and the logistic aspect of 

the products, such as transported distance. But also other aspects such as general production, stock 

management and the usage of recycled materials in products was mentioned. Another aspect that was 

mentioned was skipping single use plastics in transportation, or a shift from plastic to paper-based 

packaging materials. This is not only to make products itself more sustainable, but also to take into 

account during assessment 

P2: ‘The packaging used in shipments’ 

P4: ´you should also consider what happens when people throw it away’ 

P3: ‘Extend the lifetime of a product’ 

Because of the relevance of these intrinsically mentioned aspects, these are summarised in Table 6. 

this table represents the generalized aspects, in combination with a total number of how much they 

have been mentioned by the participants of their own accord. This table again underlines the 

importance of material and material usage in sustainability assessment for this company.  

Table 6: Intrinsically mentioned sustainability aspects 

Sustainability aspect Mentioned 

intrinsically number of 

times 

Reference to aspect or indicator from 

literature 

Packaging in shipment 3 Making use of sustainable packaging material 

Stock management 1 Small space used in transport 

Main Material 7 Use of renewable material/ Use of recycled 

material/  

Sub materials 5 Use of renewable material/ Use of recycled 

material/ 
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Product packaging 3 Making use of sustainable packaging material 

Production 2 No waste of materials during production/ 

Recycling of materials during production/ 

Lower emissions during production 

After-life  2 Design for disassembly and reusage of parts/ 

Design for recyclability/ Reverse logistics 

Product durability 1 Design for long life 

Recycled material 1 Use of recycled materials 

Eco-friendly material 2 Use renewable materials 

Packaging efficiency 1 Small space in transport 

Shipment and logistics 2 Lower emissions in transport 

 

The aspects that were from the top of mind mentioned by the participants give indication to which 

aspects the company holds the most importance towards with regards to sustainability. There is 

however something interesting to notice. All the aspects that were intrinsically mentioned, belong to 

the environmental pillar. There are no aspects or indicators mentioned by the participants of the social 

or economic pillar of sustainability. This confirmed the earlier finding from informal conversations that 

the environmental pillar holds the most importance out of the three pillars in this context.  

This part of the empirical analysis lead to the following design requirements: 

DR 2: The artifact should enable sustainability assessment with a strong focus on the environmental 

pillar of sustainability.  

DR 3: The artifact should enable the assessment of the aspects that were mentioned as most 

important for sustainability of products 

For the second question in the interview, the tables in Appendix D were presented to the participants. 

These tables consisted of sustainability indicators and aspects that were found in the literature. These 

were divided amongst the strategies for sustainability in the product development process by Eling 

(2020). These strategies were plotted against a product life cycle. This resulted in tables that had 

indicators and sustainability aspects of products per product life phase, for different strategies. During 

the interviews participants used the tables with all the found sustainability aspects and indicators to 

see which of those the participants deemed relevant in the context of this company. An overview of 

which indicator or aspect was noted by how many participants can be found in Appendix G. To make 

this comprehensible and make an overview which of the aspects and indicators were found most 

important, the table is brought back to all aspects that were mentioned by more than half of the 

participants. This overview can be found in Table 7.  This was mainly done to keep the information that 

was included in sustainability assessment comprehensible.  

On the environmental topic it is noticeable that indicators from the strategies reducing or making 

sustainable use of natural resources, and preventing and reducing pollution of land, water and air are 

noted most often by the participants. It is interesting because this is the more traditional view of 

environmental sustainability. The other two strategies, preventing or reducing the destruction of 

ecosystems or protecting and preserving living species, had less indicators mentioned from these 

categories. In this environmental pillar, the indicators that were mentioned to be very relevant for the 

company were mainly focussed on the raw materials and the extraction thereof. Also, in the 
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production and assembly phase are indicators mentioned that were seen as relevant. These indicators 

were, no waste of materials, recycling of waste materials and lower emissions during production. 

These were often mentioned because these aspects were perceived as having the most impact on 

environmental sustainability. In the end of life phase there were also relevant indicators mentioned. 

The indicators mentioned were: Design for long life, Disassembly and reusage of parts, Design for 

recyclability, Reverse logistics and Avoid materials that can harm animals. These were mentioned 

because the company does not take any of these indicators into account in their current process, and 

were still seen as relevant by the participants because when these indicators are assessed, changes 

can be made to improve the sustainability of concept product. Packaging and distribution also has 

relevant indicators in the product life cycle stage. These were the: Use of sustainable packaging 

material, Smaller spaces in transportation and avoid packaging that can harm animals. These were 

seen as relevant by the participants because they perceived the logistics of their products as a very 

polluting side of their business. It is noticeable that all the indicators that are involved with material 

usage in some way, are found heavily relevant by the participants. This holds for materials used in 

shipping such as packaging materials, as well as materials used in the products as well as the recycling 

of the waste of these materials. Another aspect that stands out is that the logistics side of the products 

is found to be very relevant as well, again because the participants perceive logistics as a very polluting 

aspect.   

This all corresponds with the sustainability aspects that the participants mentioned of their own 

accord. Looking at any differences between Table 6 and Table7, there were no differences in the 

aspects that were mentioned on own accord by the participants and aspects that were mentioned 

often in the Tables during the interview. This indicates that the aspects and indicators that were 

mentioned on their own accord can all be traced back to scientific literature.  

On the social pillar, the participants were very unanimous about the indicators that might hold 

relevance for sustainability assessment in this company. Interesting is that there were a multitude of 

aspects and indicators found relevant on the social pillar of sustainability as well. This gives rise to the 

following design requirement. As well as the environmental pillar, with the social pillar of sustainability 

there is a strong focus on the material and material extraction and thus the raw materials phase in the 

product life cycle. The indicators and aspects corresponding to this are the human rights protection 

during extraction, safe conditions for extraction and growth of materials and the material supply under 

fair trade conditions. Also the life cycle stages of production and assembly and end of life are again 

heavily mentioned by the participants to hold relevance in this context. Indicators corresponding to 

these life cycle phases are human rights protected during production and assembly, healthy and safe 

production and assembly conditions and equal and fair pay for the production and assembly life cycle 

phase. The indicators for the end of life are offering recycling options to avoid third world recycling, 

design for product that is safe for disassembly, design for long life and design for reusage of parts. 

Especially in the end of life stage the indicators that relate to reuse and disassembly were very heavily 

mentioned by the participants. Also the indicators that related in some way to recycling were heavily 

mentioned. The reasoning behind this is that recycling is a very common and top of mind when 

considering sustainability.  

Just as was mentioned by the participants in general, the economical is a difficult pillar to think about 

in this perspective because it does not relate to the mental image that the participants have in their 

minds when discussing sustainability. Also, from the interviews it became clear that the economical 

pillar was already well established in the current product development process. This showed in the 

results in the economical table in Appendix G. Almost all the participants mentioned the same 

indicators, that were already in place and accounted for. The answers the participants gave all very 
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heavily focussed on the economic aspects and indicators that are already used in the process. One 

aspect all participants mentioned was that they should use existing production facilities to keep down 

cost during production, but this is something that they already do by committing to partnerships with 

the suppliers. The same holds for understanding customer problems. The development team does 

their market research before and during the development process. To achieve this there are already 

systems in place to do this market research to understand customer problems. The aspects and 

indicators mentioned more than three times by the participants, that are noted in Appendix G, all have  

something in place in the company that already accounts for this aspect. This is the reason behind only 

taking into account the aspects and indicators from the social and environmental pillar in Table 2. The 

large and comprehensive model that accounts for economic sustainability is depicted in Appendix H. 

Comparing this model to the most mentioned economical sustainability aspects and indicators, a lot 

of these sustainability aspects and indicators are already covered in this economic feasibility model.  

The economic indicators in Table 2 in the development and testing phase of the product life cycle, 

understanding customer problems and market analysis are covered in the model. This is through the 

impact and motivation variables. Before giving a value to these variables, the product development 

team does extensive market research through analysis of online reviews, internal market knowledge 

and customer input they receive through their sales representatives. In the raw materials life cycle 

phase, the fastest or existing supply chain and using material most valuable for the customer are found 

to be relevant. The first aspect is something this company already does by having existing producing 

companies that do the production. The latter one again relates to material choice, which is found to 

be a key point throughout all the sustainability aspects and not just in the economical pillar. Similar as 

the indicator fastest or existing supply chain usage holds the usage of existing production facilities. At 

this point the company only uses these existing facilities and no others so this is no longer relevant to 

assess.  

Indicators that were found relevant in the later stages of the product life cycle such as maintenance 

needs and product life extensions are not covered in the economic feasibility model that is currently 

in use. This means that these economic indicators are found to be relevant for the company with 

respect to economical sustainability, but do not yet have any appearance in the economic feasibility 

model. The indicators that are not already covered in some form, should be addressed in some form 

in sustainability assessment, and therefore should be included in the artefact.  
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Table 7: Sustainability aspects and indicators mentioned by multiple participants 

 Development & 

Testing 
Raw materials Production & 

assembly 
Packaging and distribution Usage and Standby Maintenance and 

repair 
End of life 

Environmental Less paperwork 

 

Use renewable 

material 

 

Avoid long transport 

 

Use of recycled 

materials 

 

Prevent ozone 

depletion 

 

No waste of 

materials 

 

Recycling of waste 

materials 

 

Lower emissions 

during production 

 

Recycling of waste 

materials 

Make use of sustainable packing 

material 

 

Small space used in transport 

 

Sustainable packaging material 

 

Avoid packaging that can harm 

animals 

 No animal harm when 

the product is broken 
Design for long life 

 

Disassembly and reusage of parts 

 

Design for recyclability 

 

Reverse logistics 

 

Avoid materials that can harm 

animals 

 

Social No discrimination 

in development 

team 

 

Human rights 

protected during 

material extraction 

 

Materials extracted 

under or grown under 

safe conditions 

 

Human rights 

protected  

during production 

and 

assembly 

 

Healthy and safe 

production 

and assembly 

conditions 

Packaging that is convenient 

to open for everyone 

 

Fair trade along distribution line 

Good usage, 

ergonomics 

safety 

 

Fair pricing 

Product is still safe 

when broken 

 

Cost for 

maintenance/repair 

are fair 

Offer recycling options to avoid third 

world  

recycling 

 

Design for product that is safe to 

disassemble 

 

Design for long life 
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Materials supply 

under fair trade 

conditions 

 

Equal and fair pay, 

Design for reusage of parts 

 

Economical Understanding 

customer 

problems, testing 

solutions 

 

More market 

analysis and novel 

idea generation 

Fastest or existing 

supply chain 

 

Using material most 

valuable for the 

customer 

Using existing 

production facilities 

Simple packaging and packaging 

network 

Customizable 

features 

 

More features than 

the competitor 

No need for 

maintenance, if so, 

make it paid 

 

Low maintenance 

needs 

Long product life 

 

Longer life than competitors 
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4.4 Measurement and scoring 

During the interviews, there were two participants that focussed their answers very much on hard 

concrete measurements on certain sustainability aspects. They emphasized an outspoken preference 

for measurement. But more in depth than a preference for measurement the participants did not go. 

This indicates that they would like to have hard measurements but they are presumably unsure how 

get these done.  The other participants answered indifferent and evasive to the question. Even after 

follow up questions, the most participants did not go in to details on how measurement could be 

performed in this context or how they thought information for these measurements could be 

gathered. This indicated that they were very unsure how they would approach measurement on these 

indicators or sustainability aspects. All participants mentioned that getting data for these 

measurements accurate would be extremely difficult. This gives indication that however this has an 

outspoken preference to members of the company, it might result in the actual measurement being 

out of the scope of this company. Although, this might become relevant in the future of the company 

P1 when asked how the company could measure on the mentioned sustainability indicators: 

‘measurement would be preferable’ 

P3 when asked how the company could measure on the mentioned sustainability indicators: 

‘Measuring in the social pillar will be incredibly hard’ 

P6 when talking about gathering sustainability data from suppliers: ‘we are depending on how well 

they can measure the things we want to know’ 

P7 when talking about gathering sustainability data from suppliers: ‘Also there, it is very difficult to 

measure’ 

Participants did not refer to the actual measurements of these indicators or sustainability aspects of 

products in depth. They stayed clear from mentioning how they saw that the measurement on these 

indicators was possible. Participants mentioned that getting actual data resulting from measurement 

would primarily come from the external companies such as suppliers and logistic partners. The reason 

this was perceived difficult was that the focal firm is only a smaller company when looking at the larger 

supply chain. Acquiring and accessing data on the topics, as mentioned in Table 2, was perceived as 

extremely difficult. It was mentioned by participants that this could be something to look for in the 

future, but that for now this would be very much out of scope as a starting point of sustainability. 

Participants did mention wishes for this data to be acquired somehow, but this did not result in any 

initial ideas on how to start with this data acquiring. This indicates that at this point in time the product 

development team is not aware how to get access to the correct sustainability data and is unaware of 

what data would be relevant.  

Scoring on these indicators was seen, especially by the participants who are working as product 

managers, as a better starting point than measurement. This holds especially for indicators or aspects 

that might be found not measurable, or not measurable at this point in time. Some of the participants 

mentioned scoring on such indicators or sustainability aspects already intrinsically, others seemed to 

start thinking about giving scores only when asked how they perceived scoring on indicators as suitable 

for the focal firm. They all agreed that giving scores to these indicators would be easier and a way more 

feasible starting point for the company than first focussing on getting all the data for performing actual 

measurements. Participants mentioned examples that they could give higher scores for sustainability 

aspects that were deemed more sustainable by the product development team in the product 

development process. Also having the product development team scoring themselves would give them 

independence from external suppliers of data for performing any assessment on sustainability. This 
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means that the product development team could give a score for a potential new product, without 

having to wait on data by suppliers, or being dependent on dissimilar data that might be supplied by 

different suppliers for the same aspect. In this case the scoring is based on previous knowledge and 

having them make some form of substantiated estimate to a variable.  

P3 when giving an example of scoring on sustainability: ‘1 is recycled fabric, 2 is recycled fabric and 

buckles’ 

Concluding this, it seems a more suitable way of operation to score on certain sustainability aspects 

that would seem not possible to measure within the scope of the company. Scoring on these aspects 

could replace these measurements. Scoring on the indicators and aspects could also be done as 

supplement to measurements when data is available and accessible later in time. When this data is 

available and accessible to the focal firm, measurements can be done on this data and scoring could 

be used as an indication to how far along goals are achieved based on these measurements. The 

product development team has enough knowledge to give scores on sustainability aspects or 

indicators, if they would get any form of guidance in how they should perform this scoring. It would be 

preferable to have a scoring method as an initial starting point, with the possibility to add measurable 

data within the same method. This also gives opportunity to insert data when this becomes accessible 

and available at any point in time in the future.  

This leads to the following design requirement:  

DR 4: The artifact should include measurements on indicators of sustainability where this is possible.  

DR 5: The artifact should include scoring on indicators of sustainability where measurement is not 

possible or too extensive.  

4.5 Output 

The participants answered in two ways when asked for the preferred output: they would like to have 

a visual representation and a numerical output. The visual representations that were mentioned were 

schedules, a score card or a chart. The answers that mentioned a numerical output were a total score, 

a key performance indicator or a scorecard. It was also mentioned that these two possible outputs of 

sustainability assessment could be combined into one form of output.  

P1 when considering output from sustainability assessment: ‘a combination of visual with numerical 

outputs’ 

P5 when considering output from sustainability assessment: ‘at the end I would like to see a KPI per 

product with a score from 0 till 100’ 

P7 when considering output from sustainability assessment: ‘you have to make some kind of scorecard’ 

‘make it in a graph that is even better because than it becomes more visible’ 

This leads to the following design requirement:  

DR 6: The artifact should include either, or a combination of, a graphical output and a numerical 

output.  

4.6 Implementation and limitations 

Participants did perceive restrictions to having sustainability assessment. Especially when integrating 

sustainability in the new product development process. When asked what are the things that should 

be taken into account when implementing sustainability and sustainability assessment into product 

development there were multiple varying answers given by the participants. One aspect that was a 
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reoccurring theme amongst the answers was that the economical aspect of sustainability is already 

taken into account during the current product development process. There is already a model in place 

that accounts for this and this model is already in use by the product development team. This model 

underlines what is also mentioned separately by a lot of the participants: economical profit is key when 

developing new products. The development team has to justify to management how the new product 

looks in terms of financial returns. This is a returning theme amongst participants responses. When 

considering the full term of sustainability none of the participants knew that sustainability was divided 

into the three pillars of economic sustainability, social sustainability and environmental sustainability. 

All the participants focussed heavily on the environmental pillar, one participant mentioned the social 

aspect and none of them mentioned the economical aspect intrinsically when asked about 

sustainability. This indicates that the economical aspect of sustainability does not correspond with the 

participants view of sustainability.  

P5 when talking about considering more sustainable options in products: ‘Sometimes there are 

possibilities, but it is more economic way, it is not possible’ 

The findings of both the economical pillar of sustainability already being accounted for by a model that 

is in place in the current new product development process, and the fact that none of the participants 

mentioned any aspects or indicators of economical sustainability gives rise that the economical aspect 

needs to be separated from the other two pillars in this perspective and case.  

P5: ‘economical part is something that always plays a role’ ‘we are a company, we need to make 

money’ ‘when we really want to have a sustainable company with sustainable products sometimes we 

need to make the decision not on the high level of economic profit’.  

Another restriction that reoccurred throughout the answers of the participants was that the product 

should be uncompromised in functionality. This means that when the product development team 

thinks of a new product, the product should fulfill a customer need that should still be fulfilled to the 

same level when the product is developed or produced in a more sustainable way. These customer 

benefits are displayed in the product development process as unique selling points. Sustainability is 

seen in the company as an extra unique selling point for most of the products not as a first or essential 

one.  

P3: ‘But you have to make sure that your products are strong enough to do so’  

P6: ‘some retailers think: it is nice but people won’t buy a product more because it is sustainable but 

don’t overdo it’ ‘a product should fit style and function, and it should be sustainable as a no brainer’ 

This leads to the following design requirement: 

DR 7: The artifact should enable the product development team to make decisions on sustainability 

without compromising on the (other) unique selling points of the product.  

Another constraint in this aspect of sustainability assessment of new concept products during the new 

product development process is the already high workload of the product development team. It was 

mentioned that this is something extra that needs to be done per product during the process. When 

the team is already under high levels of time pressure, making extra time for sustainability assessment 

of a product might be difficult.  

P7: ‘Everybody is busy with their daily things; we do not have time enough to really dig in it and see 

what can be achieved and what not’ 

This is something that should be kept in mind and therefor leads to the following design requirement:  
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DR 8: The artifact should not involve a timely extensive procedure when assessing sustainability 

during new product development process. 

4.7 Benefits 

Amongst these benefits was mentioned that sustainability is gaining more importance for the end 

consumer when they are purchasing products. They mentioned that the end consumer was more 

drawn to products that, assuming similar price range, function and looks, were more sustainable. Also, 

some participants assumed that this interest by the end consumer is growing and will continue to do 

so in the coming years. One thing that closely relates to these end consumers is that these 

sustainability insights do need to be translated into marketing. This is because marketing 

communicates to these end consumers how sustainable a product actually is. Therefore marketing and 

branding of the sustainability of the products was mentioned by the participants as an important 

benefit for sustainability insights per product. This is seen as an opportunity for the company to play 

into this customer need through marketing. One thing that was mentioned as crucial by one of the 

participants was that, to gain the benefits of sustainability through marketing, the company needed to 

stay away from any greenwashing practices.  

P7 when talking about end consumers: ‘Sustainability becomes more and more important for them’ 

‘Communicate sustainability as an important aspect of the product they decide to choose that product’ 

P5 when talking about sustainability in marketing: ‘Consumers start to recognise it’ 

P6: ‘I want to stay away from greenwashing, it should be objective’ ‘there is a lot of greenwashing, and 

I don’t want that in my company’  

This leads to the following design requirements: 

DR 9: The artifact should give the possibility to communicate the sustainability of a product to the 

possible end consumer. 

DR 10: The artifact should give the possibility to communicate sustainable aspects of a product while 

being substantiated by clear arguments to stay away from greenwashing practices.  

The previous mentioned benefits were all focussed on external communication to the end consumer 

and other benefits for the end consumer, but most participants mentioned the benefits for internal 

assessment as well. Especially the assessment of a possible product concept. Participants mentioned 

that when the product development team had insights into the sustainability of a concept product, 

they might have more insight in how they could change aspects of the product to make it more 

sustainable. For example, when they see that the end of life phase of a concept product is not 

sustainable, they might be able to make a change in material, to make the end of life of that concept 

product more sustainable. This way the focal firm could also have an actual environmental impact, for 

example in a reduction in carbon dioxide expelled during transportation, by changing the producing 

company. Making an actual impact in this way, was also mentioned multiple times by the participants. 

Also the competitive advantage is mentioned when looking at competing products. Having a 

sustainable product over a less sustainable product by the competitor was seen as an aspect to make 

the difference on.  

P1 when talking about insights during the development process: ‘that we will know what we are 

working on’ ‘you can show what makes this product sustainable’ 

P2 when underlining the importance of insight during the development process: ‘better overview of 

the product’ 
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P3 when talking about environmental impact: ‘we can make a change also’  

4.8 Strategy 

As described earlier, not all participants were aware of the current sustainability strategy of the 

company. Participants that were involved in making the strategy answered positive towards the 

current strategy, participants that were not involved in making strategy answered negative towards 

this.  

When asked how the participants perceived these sustainability insights on the product level could be 

transformed to short-term strategic goals, answers varied. The answers were very much scattered and 

especially the participants that were not involved in strategy making in their day to day activities, 

tended to stay really vague. These participants focussed heavily on certain goals that should be 

achieved in the short-term and not focussing on how sustainability insights through assessment at the 

product level could play a role in this. The participants that were involved in strategy making had more 

concrete answers and came up with ideas such as yearly performance indicators and how to formulate 

those. In general, most participants did mention something about themselves assessing their own 

sustainability performances, which is very much possible if there is product level sustainability data. 

From this product level data, there could made a performance indicator that would be yearly, or even 

monthly, revisited.  

P6 when considering short-term goals: ‘If we have something like a KPI of how sustainable production 

of a product is’  

P7 when considering short-term goals: ‘I think that we could set goals like 50% of our products must at 

least contain for item one to aspects what we can say this is more sustainable as we have used before’  

This leads to the following design requirement: 

DR 11: The artifact should enable strategy makers to set goals for the short-term in the form of KPIs.  

The participants that were involved in the strategy making gave more insightful answers. Overall 

participants tended to talk about future goals that they saw the company should pursue such as carbon 

neutrality at a certain point in time. One of the aspects that was mentioned often was that it should 

be integrated into the corporate brand itself and be communicated that way through marketing, 

especially in the long term. This was because the perceived general target group was thought to start 

focussing heavily on sustainability in a matter of years. Therefore, if the company could prepare for 

that shift already, they could play into customer demand in the long run. There were some answers by 

participants that focussed more on the production in the future. One participant noticed that supply 

and demand were now unbalanced when it comes to sustainable materials. The company on its own 

is unable to balance this because of a lack of power in the market. However if in the long term, more 

companies make sustainable products, the price of sustainable materials will come down and this will 

lead to benefits for the companies. Also, it was mentioned by participants that sustainability should be 

communicated in long term companywide goals.  

P4 when talking about long-term strategy: ‘have a point on the horizon’ ‘I think it should be a set goal’ 

P6 when talking about long-term strategy: ‘it is inevitable that these insights add, for short and long 

term. I don’t see a difference’ 

This leads to the following design requirement: 
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DR 12: The artifact should enable strategy makers to set a goal in the long-term future to work 

towards.  

It was however interesting to note that all participants focussed heavily on future contents of a 

sustainability strategy and not just the formulation thereof. The aspects that the company should 

introduce in the strategy, or expand on further. One of the participants mentioned that to develop 

such a strategy there should first be a focus on getting the information to base the strategy on. 

However, in general participants focussed on the aspects that should be integrated into sustainability 

strategy according to them. There were diverging aspects mentioned, but overall, all participants 

mentioned marketing and communication to the end consumer in some shape or form. This indicates 

that this an important aspect to keep in mind when addressing the long-term strategy. Marketing also 

relates to the brand management that was emphasized by general management to have great 

importance in the long-term. This is the reason why this aspect is integrated as a design requirement 

on its own.  

P1: ‘If you do not know this, it makes it hard to communicate to the outside world’ 

P6: ‘brand management within this company is not spread enough’ 

This all leads to the following design requirement: 

DR 13: The artifact should enable the strategy makers in the company to use sustainability for 

marketing content as a part of the long-term corporate strategy.  

Other things that were mentioned by multiple participants to include in the formulation of long-term 

corporate strategy was that the specific knowledge on the possibilities of sustainability is not large 

enough. This means that this knowledge base should be increased to a level at which the product 

development team could adept their concept products easier to become more sustainable. One 

participant gave the example of sustainable materials in products. In the current situation the focal 

firm is heavily reliant on the sustainable alternative materials that the producing factories have to 

offer. But within the company, these alternatives are not always known when developing the concept 

product and only come into play when the producing companies are involved in the development 

process. The acquiring and accessibility of knowledge for sustainable development is mentioned as the 

key for future development by one of the product managers and therefor it is included as important 

part for future strategy.  

P5: ‘our knowledge is not at the level you would like to have for this’ 

This leads to the following design requirement:  

DR 14: The artifact should enable strategy makers to identify knowledge gaps for sustainable product 

development.  

The design requirements formulated based on the empirical analysis are summarized in Table 8.  
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Design 

requirement 

Requirement type Design requirement  

1 Functional requirement The artifact should enable sustainability assessment before the end of the concept development phase, 

but after the need recognition phase 

2 Functional requirement The artifact should enable sustainability assessment with a strong focus on the environmental pillar of 

sustainability.  

3 Functional requirement The artifact should enable the assessment of the aspects that were mentioned as most important for 

sustainability of products 

 

4 User requirement The artifact should include measurements on indicators of sustainability where this is possible.  

 

5 User requirement The artifact should include scoring on indicators of sustainability where measurement is not possible or 

too extensive.  

6 User requirement The artifact should include either, or a combination of, a graphical output and a numerical output.  

7 Functional requirement The artifact should enable the product development team to make decisions on sustainability without 

compromising on the (other) unique selling points of the product.  

8 User requirement The artifact should not involve a timely extensive procedure when assessing sustainability during new 

product development process  

9 Functional requirement The artifact should give the possibility to communicate the sustainability of a product to the possible 

end consumer. 

10 Functional requirement The artifact should give the possibility to communicate sustainable aspects of a product while being 

substantiated by clear arguments to stay away from greenwashing practices.  

11 Functional requirement The artifact should enable strategy makers to set goals for the short-term in the form of KPI’s.  

12 Functional requirement The artifact should enable strategy makers to set a goal in the long-term future to work towards.  

13 Functional requirement The artifact should enable the strategy makers in the company to use sustainability for marketing 

content as a part of the long-term corporate strategy.  

14 Functional requirement The artifact should enable strategy makers to identify knowledge gaps for sustainable product 

development.  

Table 8: Summary of design requirements and their respective requirement type 
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5. Design 
From the interviews there was a lack of information to provide an answer to the second research 

question on how an SME can integrate indicators into the product development process. To resolve 

this lack of information an additional search in the literature was conducted. This resulted in an 

example set by Hallstedt (2017). This paper provides an exemplary method of assessing sustainability 

through definition of criteria in the product development process. This method connects very well to 

the case company because the strictness of the assessment is dependent on certain criteria connected 

to the indicators.  

 Hallstedt, (2017) provide a scoring mechanism to connect a Sustainable Compliance Index (SCI) score 

to how much an indicator or sustainability aspect complies to the set criteria. A 0 in this scoring scheme 

means that there is no information that relates to the aspect or indicator which results in unawareness. 

1 is the lowest score described, which is given when there is information on an aspect, but there is no 

action taken to improve. A 3 is given when there is improvement towards conformity to the criterium 

for that aspect or indicator, a 6 is given when there is a lot of conformity to the criterium for that aspect 

or indicator and a 9 is given when there is full conformity to the set criterium.  

This sustainable compliance index is used in the design because it is a flexible system, based on the 

criteria. If the criteria change the scores will change as well. Having general criteria in this case based 

on conformity with respect to what can be done to improve sustainability in a product, leads to a score 

that shows whether the company has made decisions to improve the sustainability as much as 

possible. Deriving from the results, this connects to the participants mentioning that the company aims 

to develop a product and after a couple of phases of development, aims to look for sustainable options 

in the product and product development.  

5.1 Sustainability Assessment Radar 

To integrate sustainability in the product development process, it followed from the interviews that 

for the focal firm, there is a clear and distinct moment in the product development to do so. Because 

the company wants to have sustainability as a point in their product development process without 

compromising the product to be developed in other areas, the assessment should take place when the 

product already has shape and form. This company follows the product development process, as was 

mentioned in the results chapter, depicted in Figure 11. This also would ensure that the design would 

suit design requirement 1. The concept development phase ends with a clear meeting called ‘the 

briefing’, which is depicted as the red dotted line in Figure 11. At this briefing, the product 

development team sits together with management of the company, and discusses a certain concept 

product. At that point in time there is a need for proof of the sustainability of the concept product. To 

provide this at this point in the development process, the product development team need to assess 

the sustainability of their concept product. This also ensures that the design fits design requirement 7.  

 

Figure 11: New product development process as it is followed at the focal firm 
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This asks for a tool that helps the company show the sustainability of a (concept) product at that time 

in the development process. This tool is provided in the form of the sustainability assessment radar. 

This radar is built up from all the aspects and indicators that were found relevant for the company and 

were presented in the results chapter. These aspects and indicators are presented in Table 9. These 

aspects and indicators are made into scorable variables in a radar graph. These variables are given a 

score on the basis of the Sustainable Compliance Index that is mentioned above. This scoring process 

will be done by the product development team themselves. The scoring will be done on the basis of 

criteria per aspect. The output of the tool can be used to provide information to the product 

development team which aspects they should improve on, and it provides information to management 

how sustainable the (concept) products are. This ensures that the overall final design fits design 

requirement 4 and 5.  

To provide guidance in the process of sustainability assessment, a concept product is assessed through 

indicators that are divided in the product life cycle. The indicators used as in Table 7 are specific to the 

life cycle phase that the indicator belongs to. Having all the indicators and sustainability aspects gives 

guidance for the product development team when assessing the concept product. This is done because 

the decision making of all these indicators, divided into the phases of a product life cycle, is done during 

product development, as is mentioned in chapter 4. This means that, at the point in time when product 

sustainability assessment is done, there is knowledge on the indicators belonging in every phase in the 

product life cycle. The division between the three pillars of sustainability has been omitted in the tool. 

The indicators are being divided only per page in the tool that corresponds to the life cycle phase that 

an indicator belong to. The reason behind omitting these  the three pillars division was to avoid an 

overflow of information for the product development team that is going to work with the tool. Having 

these indicators from these three different pillars, gives a full spectrum of indicators to cover the 

concept of sustainability, which would cover design requirement 2 and 3.  Having the division per life 

cycle makes using the tool comprehensible. Making sure that using the tool did not involve a 

comprehensive assessment process was mentioned during the interviews and was anchored down in 

design requirement 8.  

The following subchapters will describe the development of such a tool, referred to as the 

sustainability assessment radar. This tool is to be used by the product development team to assess 

(concept) products, before the briefing. At this briefing the team can show the assessed sustainability 

to management to receive a ‘go’ for development. The aim of this tool is mainly to gain insights in the 

sustainability of a concept product. The sustainability assessment radar is accompanied by a guiding 

document how to use the tool for the case company. The versions of the design and the content of the 

guiding document is described (in the chapters 5.2, 5.3 and 5.4).  

5.2 Version 1 

5.2.1 Description 
The tool is an Excel worksheet that can be used to assess sustainability of a concept product. The tool 

is combined with an guiding document that contains the information for the product development 

team on how and when this tool should be used in the new product development process. The tool is 

divided into 6 tabs, 4 input tabs and 2 output tabs. The input tabs are based on the indicators that 

relate to the product life cycle stage. As mentioned, this division is made because the indicators used, 

need to be assessed in the context of the life cycle phase that the indicator belongs to. The first input 

tab relates to the indicators and sustainability aspects in the first two life cycle phases, the second tab 

relates to the third and fourth life cycle phases. The third tab relates to the fifth and sixth life cycle 

phase. The fourth tab contains information on the last life cycle phase. This division is visualised in 

Figure 12.  
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The other two tabs are the output tabs, of which the first output tab contains a table with all the input 

of the first four tabs combined in tables and numerical form, the second output tab contains a radar 

graph which gives the output that is gathered in the first output tab in a visual form.  

The input of the tool is based on the sustainable compliance index described by Hallstedt (2017). Per 

sustainability aspect or indicator, criteria are derived, and on these criteria this sustainability 

compliance index can be applied. These scores are based on how far the product development team 

member that uses the tool thinks that the product is in compliance with the set criteria for this aspect. 

The criteria in the first version are made very broad and all follow a similar pattern:  

0. Score is given when the product development team has no knowledge on the aspect or 

criteria for this product, so when the development team is unaware of how the developed 

product relates to the aspect or indicator in question.  

1. Score is given when the product development team has knowledge on the given aspect or 

indicator, but with this internal knowledge is done nothing to make sustainability better on 

this aspect at this point of the development process. Also, there are no plans to use the already 

available knowledge to improve the sustainability of this aspect further.  

3. Score is given when the product development team has information on the given aspect and 

the development team has already tried to make a conscious effort to make this aspect 

sustainable. Also, this score is given when there is any form of plans for improvement present 

on this aspect.  

6. Score is given when the development team has already made a substantial effort to make a 

part on this sustainability aspect or indicator as sustainable as possible, but not everything has 

been done. This score is also related to when the product development team has concrete 

plans for improvement on this indicator.  

9. This score is given when the sustainability aspect or indicator cannot be improved on based 

on the set criteria. 

The scores are given based on fulfilment on the criteria that is set to the method described above. The 

criteria often involve the assessment of a current state and making plans for further improvement in 

the product. When the product development team deems a score between the criteria better suited, 

it is possible to give the scores anywhere between 0 and 9. In total there are 34 aspects and indicators 

from all the three pillars of sustainability for the product development team to use the criteria, and 

give a score on the aspect how far they think the product complies to the set criteria that follow the 

general pattern described above. An example aspect with example criteria is depicted in Figure 13. A 

Figure 12: Product life cycle phases divided in the tabs in the tool 
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Figure 14: Example of output of the radar graph 

full overview of all the aspects are depicted in Table 9. When all the scores of the 34 aspects and 

indicators are given across the four input tabs, the scores will be displayed in the form of a table in the 

first output tab. This table will be divided into four sections corresponding with the tabs based on the 

product life cycle. The table forms the basis of the next output tab, which is a radar graph of all the 

aspects and indicators and their scores. An example of the radar graph with the aspects and indicators 

is depicted in Figure 14. In this graph the depicted scores for each aspect are to illustrate how a score 

on a certain aspect would look like. In Figure 14 are all the aspects included that are found to be 

relevant in the company as is described in the chapter Empirical Results. A full overview of the aspects 

and indicators included in the radar graph are depicted in table 9 per life cycle stage that they refer to. 

This scoring in combination with the criteria would ensure that the design fits design requirement 4 

and 5.  

 

Figure 13: Example of a sustainability aspect with scoring methodology and criteria 
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Table 9: Included aspects and indicators in the radar graph 

Development and Testing 

Raw materials 

Production and assembly, 

packaging and 

distribution 

Usage and standby, 

Maintenance and repair 

End of life 

Less paperwork No waste of materials Good usage, ergonomics and 

safety 

Design for long life 

No discrimination in 

development team 

 

recycling of waste materials 

 

Fair pricing Disassembly and reusage of 

parts 

 

Usage of renewable material 

 

Lower emissions during 

production 

Customizable features 

More features than competitors 

 

Design for recyclability 

 

Usage of recycled materials 

 

Human rights protected during  

Production and assembly 

No animal harm when the 

product is broken 

Reverse logistics 

 

Avoid long material transport 

 

Healthy and safe production 

and assembly conditions 

Product is safe when broken 

 

Avoid materials that can harm 

animals 

 

Ozone depletion prevention 

 

Equal and fair pay 

 

Cost for maintenance and repair 

are fair 

 

Offer recycling options to avoid  

Third world recycling 

Human rights protected  

During material extraction 

 

Making use of sustainable 

packing material 

 

No need for maintenance, if so 

make it paid 

 

Material extraction and growth  

Under safe conditions 

Small space in transport 

 

  

Material supply under 

fair trade conditions 

Avoid packaging that can harm 

animals 

  

 Packaging that is convenient to 

open for everyone 

 

  

 Fair trade along distribution line   

 

The output is combined with a written guiding document with an explanation on how all these 

elements should be used in practice. This document is written in Dutch to prevent misunderstanding 

in use. The document starts with a general description of how the document is build up. The first 

contextual chapter of the document is an explanation of when this tool should be used, and an 

explanation that there is maintenance involved in the tool. The maintenance is in the form of making 

sure that the criteria are updated every year to any newly acquired knowledge. In this chapter there is 
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an explanation that the aspects that are noted in the tool should be scored on, by the product 

managers or the product development team. This should be done before the briefing moment in the 

product development process to have the output of the tool presentable at the briefing. The 

maintenance of the tool is in the revision of the set criteria. The criteria to which an aspect is scored 

could be improved by the product development team. They should do so in a yearly fashion, before 

they start the development of a new yearly collection. This gives the opportunity for the product 

development team to keep up with possibly newly obtained information on sustainability aspects or 

indicators. The chapter hereafter is the chapter that explains how the different input tabs are build up. 

An explanation is provided how these indicators and aspects fit into the different life cycle stages of 

the product.  

Apart from this there is a document provided that gives more in depth information on how the results 

and insights gained from using the tool can be used in affair such as marketing, short term strategy, 

long term strategy and how it can be used to provide right information to prevent partaking in any 

greenwashing practices. The first affair is to convert insights from the tool into marketing. In the 

description it is explained that this can be done by highlighting the indicators and aspects that have 

high scores in the tool. These aspects can be looked at in more depth to be used by marketing. These 

aspects can be used for example as extra information to communicate to a potential end consumer to 

look at the sustainability of the product.  

The next chapter is dedicated to the strategy and how that can be based around the tool, both on the 

short term goals and long term strategy. Short term goals could be formulated through key 

performance indicators (KPIs) which resulted from the interviews that this had preference for 

formulating short-term goals. The long term strategy is explained in how they should integrate these 

product level insights towards a bigger corporate strategy. This has importance because the company 

in current form only has a very broad concept of a sustainability strategy with very little substantiated 

goals on this topic. Having product level insights, and formulated short-term goals, long term strategy 

could be substantiated with these pieces of information. More in depth possibilities for strategy, both 

on long term and short-term will be developed in later versions of the tool.  

Another affair is the avoidance and counteracting of any possible greenwashing practices. This is 

especially relevant when these product level insights are used in forms of marketing. The greenwashing 

can be counteracted by providing unbiased information to the end consumer about these 

sustainability aspects per product, how these products score on these aspects. For this it is also 

necessary to disclose information on how this scoring practice is done, to give a full overview of why 

this product can be deemed sustainable on certain aspects. To go even further, the product level 

insights can be used to be allowed to propagate certain quality marks, which can give further assurance 

to possible end consumers of the sustainability of a product.  

5.2.2 Feedback from Informal conversations 
After having one on one informal conversations with several employees within the company that all 

work in some way on product development and management of the firm, the design was improved 

upon. These informal conversations are summarized in Appendix E. During these informal 

conversations the tool was presented to the employees separately, explained how the tool worked, 

and what were the contents of the document that was added to the tool as separate document.  

From these informal conversations there were two main improvement points in the tool that could be 

integrated. These were a baseline in the radar graph to visualise company goals per product and a 

possible overall score. This baseline should visualize how much a product confirms to possible 

company standards or regulations. It requires that the tool has an extra input dimension. The input for 
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this baseline should be done by management. This way, any future short term goals could be visualized 

into the tool. This also provides an opportunity to use these product level insights from one year, and 

set KPI’s for the next year or years and integrate those into this baseline. The other point was the 

introduction of scores to individual product assessment. These scores are added below the table in the 

output tab in the tool. The scores are based on an average score per life cycle step. In the tool, it is 

possible to give a weight to these average scores. This means that the overall average score is a 

weighted average. This gives the opportunity for the product development team to place urgence or 

importance in life cycle stages that they deem more important in an overall score. A full overview of 

the informal feedback conversations is given in Appendix E, where these conversations are 

summarized per employee.  

5.3 Version 2 

5.3.1. Description differences with version 1 
The first improvement to the tool was the implementation of the mentioned baseline in the radar 

graph. This baseline is filled through scores on all the sustainability aspects. These baseline scores are 

given by management based on how management thinks products should minimally score on these 

indicators. This management expectation could be a first expression of the sustainability strategy that 

enables product level improvements on sustainability. An example of the radar graph with the baseline 

is displayed in Figure 15. In this figure it becomes more visual how the baseline works and how a 

potential product confirms to the sustainability targets that are set by the company.  

Another addition is that in the output tab, there is now a weighted score, that provides an average 

score per input tab and gives the possibility to calculate these averages weighted into an overall 

sustainability score. The averages are calculated per quadrant in the radar graph. These quadrant 

Figure 15: Example of radar graph output with baseline 
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averages are multiplied by the weight that the company gives per quadrant. These weights can be 

adjusted by the product development team in cooperation with management to have the most 

important product life cycle phases the highest weight to give a more accurate representation of 

sustainability in the score. The averages are recalculated to give a score output ranging from 1 to 10 

to avoid confusion. These average scores provide more opportunities for the usage of the tool in the 

formulation of short term goals and long term strategy, which is more in depth developed at version 3 

of the tool. An overview of how this is represented in the tool is depicted in Figure 16.  

 

Figure 16: Overview of average score output 

Another thing that was improved was the guiding document with the guidelines. This was improved in 

the way that the sustainability aspects were described in the guidelines and instructions. These were 

made more explicit and clear by adding explanation per life cycle phase in the describing document 

and the explanation on how to score this is made more explicit to reduce ambiguity.  

5.3.2 Beta test & internal SWOT analysis  
A beta test was conducted on a product that was developed earlier. Which means that this product 

has already been fully developed and marketed three months prior to the test. This product was 

chosen to do the beta test on because there was no strong focus on the sustainability of the product 

which made the participants assess a product that they not necessarily developed with sustainability 

as key selling point, with a sustainability mindset. The product chosen was a specific product that was 

considered to be a radical new product in the portfolio of the company.  

From this beta test there were a couple of feedback points on the tool and the description. During this 

test the participants needed to have extra information per aspect or indicator. This resulted in an 

inclusion of a table in the additional guidelines document that explained all the included aspects and 

indicators in depth. Another thing that was added in the guidelines was the possible connection of the 

tool to the Sustainable Development Goals from which the company wants to connect their 

sustainable development to. All the possible subgoals that the company might make an impact on, are 

mentioned in a table. Next to these, is mentioned how the tool can contribute and which 

aspects/indicators that are included in the tool, relate to the sustainable development goals.  

One thing that was noticeable and held importance to consider from this beta test was the amount of 

subjectivity involved in the method of scoring that is used. How the subjectivity differed amongst the 

participants of the beta test could be used to check the overall subjectivity of the results. The results,  

depicted in Appendix I, are very similar across the employees that participated in the beta test. Certain 

aspects score high across all participants. Other indicators are scored 0 across all the participants which 

means that there are indicators that the product development team has no knowledge of. This can be 

considered that the tool is robust to subjectivity within the company and indicates that the tool can 

be used by different people of the team and still yield overall similar results. These results can be 

Life cycle phases Score General score

Development and Testing,

Raw materials
8,56

Production & assembly

 Packaging  & distrubution
6,00

Usage & Standby

Maintenance & Repair
6,00

End of life
5,83

6,60
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interpreted similar and the same actions can be based on these similar results, which makes the 

subjectivity in the tool less prominent.  

In Figure 17 are the strengths, weaknesses, opportunities and threats of the tool depicted. This analysis 

helped to get insight in how the tool can be improved for the final version, and which parts of the tool 

are the most useful, for the case company. The appeared weakness was the subjectivity of the scores 

given in the process. From the beta tests it is has appeared that the subjectivity was minimal, but is 

still present to some extent. This can be counteracted by giving the clearest possible explanation on 

criteria setting and the scoring on the aspects to reduce all the ambiguity. A found threat is that there 

is maintenance involved in the form of the maintenance of the information to set the criteria by the 

product development team. 

 

Strengths  

One of the main strengths of the tool is that the 

output is very visual. Gaps in sustainability and 

sustainability knowledge become directly clear 

after generating the output.  

Another strength is the diversity of the 

sustainability aspects for the company. 

Integrating all these from empirical evidence 

gives a representation of what aspects of 

sustainability does the company think is 

relevant.  

A strength of this tool is that the time required 

to give this overview is limited, and does not 

require any external assessment to have 

sustainability information.  

 

Weaknesses 

One of the weaknesses is that the scoring input 

of the tool might be regarded as subjective, 

whereas objective measurements would provide 

a more accurate representation of the actual 

sustainability of a product.  

 

Opportunities 

A main opportunity in the tool is that there is a 

possibility to connect KPI’s to the output sheets 

by management. This will provide the 

opportunity to set clear short term goals for the 

company. Which will result in a broader support 

base for sustainability in the company and make 

it more relevant as a topic in the company 

strategy.  

Another opportunity is that the tool provides a 

knowledgebase for sustainability knowledge in 

the future, anchored down in the criteria to 

which the aspects and indicators are scored.  

Threats 

A threat to this tool is that the tool and the usage 

of the tool needs maintenance every year to 

keep the criteria and baseline up to date with the 

knowledge levels and company demands.  

Figure 17: SWOT analysis 



66 
 

5.4 Version 3 

For the final version of the tool there were only visual changes made to the input sheets. The changes 

to these input sheets were the clarification of the life cycle stages per input sheet. In the radar output 

the life cycle stages were made more clear in  combination with the quadrant by adding guiding text 

in the radar graph. This guiding text is aimed to provide more clarification what the quadrants mean 

in the radar without having to look at the legend. Another change was that the guiding document now 

included a full description per sustainability aspect or indicator that was required to score on, and how 

this should be interpretated. The final look of the sustainability assessment radar is given in Figure 18. 

The final input sheet for end of life, as an example is given in Figure 19. This figures holds exemplary 

numbers. This also holds for the final score output depicted in figure 20, which shows the output of an 

overall sustainability score.  

  

Figure 18: Example output radar graph 
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This final version of the tool also provides the opportunity to address the final topic that the tool is 

designed to address: strategy. The aim of the tool is to provide guidance for short-term sustainability 

goals and a long term sustainability strategy. For the short term goals it resulted from interviews that 

KPIs had the preference for these short term goals. The final design resulted in the possibility to set 

these short-term KPIs on three different levels. The KPIs can be set on aspect or indicator level, the 

KPI’s can be set per life cycle stage, or the KPIs can be made on overall final product sustainability 

score. Providing these possibilities to the company it is important that, for short term-goals the lower 

level is addressed: the aspect or indicator level. These indicators or aspects are all given a score, which 

could be set a KPI on. For example, the target to get scored a 1 is to gain all possible knowledge on an 

aspect or indicator. If this knowledge is not present in the development team, the aspect or indicator 

get scored a 0. A KPI could be for all aspects and indicators in the radar graph to at least be scored a 1 

Life cycle phases Rapportcijfer per levensfase Rapportcijfer totaal

Development and Testing,

Raw materials
9,51

Production & assembly

 Packaging  & distrubution
6,67

Usage & Standby

Maintenance & Repair
6,67

End of life
6,48

7,33

Figure 19: Example input sheet End of Life tab 

Figure 20: Example output of score card 



68 
 

or higher as a first short-term goal for the company. This short term goal could be given a timespan for 

the development team to achieve. This would make this a SMART short-term goal. But short term goals 

could also be formed in KPI’s, either per indicator or one or two levels higher. For example a short-

term goal would be that all developed products score at least a 5.5 in all the life cycle phases for every 

new developed product in the collection. This could be a yearly goal, but this goal can be revised every 

year to raise the company’s bar every year. 

To provide guidance for a long term strategy with this tool, it can be used to formulate a more 

substantiated corporate sustainability strategy. Resulting from the interviews it was important to set 

a point in the future to work towards. This can be done by having the entire product collection at a 

certain sustainability level. For example it can be that all the products that are being sold combined, 

should have an average sustainability score of 7 in 10 years or less. Or another long term goal could be 

that at least 50% of the revenue of the company comes from products with a sustainability score of a 

7 or higher. These example long term strategic goals are based on a portfolio view of the company’s 

products and uses the product level scores to provide an average of whole.  

To make an informed correct decision for management on which indicators or life cycle phases to 

prioritize when formulating sustainability strategy, multi-criteria analysis could be used which is a 

method of comparing alternatives that otherwise would not have been comparable. The benefit of 

using this multi-criteria analysis to determine where to prioritize when formulating a sustainability 

strategy is that this provides guidance and makes decisions transparent on the strategy level (Dodgson 

et al., 2009). An example of an outcome of such an analysis could be that the focal firm decides to 

prioritize sustainability improvements on the end of life rather than material extraction, and have the 

reasoning behind this decision substantiated.  

To look at how the design fits the design requirements, Figure 21 is drawn with on the left hand side 

of the table the design requirement number, in the middle column the design requirements, and on 

the right hand side of the table, how the design addresses the requirement. All the design 

requirements are addressed through the tool combined with the accompanying guidelines. But, not all 

the requirements are fulfilled equally well through the tool and guidelines. The color in the left column 

shows how well the final design fits the requirements. A green color indicates that it fits very well, 

orange indicates an average fit, and red indicates a minimal fit to the requirement. There were no 

requirements that were not incorporated into the final design.  

From Figure 21 can be concluded that the scoring and the assessment of the current situation and 

making changes where possible is very well possible and integrated in the tool. The part where the 

tool combined with the guidelines has the lowest fit is with the design requirements that relate to the 

long term strategy.  
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Design 

requirement 

Design requirement Fulfilled by final design 

1 The artifact should enable sustainability assessment before 

the end of the concept development phase, but after the 

need recognition phase 

The described time of use is after the concept 

development, but before the next phase in the product 

development starts.  

2 The artifact should enable sustainability assessment with a 

strong focus on the environmental pillar of sustainability.  

The artifact uses scores on indicators that are mainly 

focussed on the environmental and social pillars of 

sustainability that came from the results of the 

interviews 

3 The artifact should enable the assessment of the aspects 

that were mentioned as most important for sustainability of 

products 

 

The artifact enables assessment on the aspects and 

indicators mentioned in the interview.  

4 The artifact should include measurements on indicators of 

sustainability where this is possible.  

 

The criteria could involve measurements to which 

these indicators can be scored on. 

5 The artifact should include scoring on indicators of 

sustainability where measurement is not possible or too 

extensive.  

Scoring on the basis of the criteria is used in the artifact 

to assess sustainability 

6 The artifact should include either, or a combination of, a 

graphical output and a numerical output.  

The numerical output is displayed on the score sheet, 

the graphical output is displayed through the radar 

graph 

7 The artifact should enable the product development team to 

make decisions on sustainability without compromising on 

the (other) unique selling points of the product.  

The time of use in the product development process 

allows the development team to make changes to make 

the product more sustainable 

8 The artifact should not involve a timely extensive procedure 

when assessing sustainability during new product 

development process  

From the beta test can be concluded that the procedure 

was not extensive to do for a product.  

9 The artifact should give the possibility to communicate the 

sustainability of a product to the possible end consumer. 

Aspects and indicators that score high on the radar 

could be used in marketing 

10 The artifact should give the possibility to communicate 

sustainable aspects of a product while being substantiated 

by clear arguments to stay away from greenwashing 

practices.  

The argumentation behind the scores could be 

displayed on the company website, either on the 

product specific page or on a general sustainability 

page 

11 The artifact should enable strategy makers to set goals for 

the short-term in the form of KPI’s.  

The baseline in the tool can be used to set KPI’s and 

even visualize these in the tool 

12 The artifact should enable strategy makers to set a goal in 

the long-term future to work towards.  

Through the scorecard, strategy makers can use the 

numerical output to set goals to work towards. This can 

be either to have the full product portfolio assessed at 

a certain overall score, or through a score per life cycle 

phase 
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13 The artifact should enable the strategy makers in the 

company to use sustainability for marketing content as a 

part of the long-term corporate strategy.  

Having the numerical output can provide input for the 

overall corporate strategy and substantiate a 

sustainability strategy within the company. 

14 The artifact should enable strategy makers to identify 

knowledge gaps for sustainable product development.  

Through the usage of the SCI, 0 indicates that there is 

unawareness on the aspect or indicator. This means 

that the tool visualizes knowledge gaps when aspects 

or indicators score a 0 

Figure 21: overview of how the final design fits the design requirements 
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6. Conclusion 
To conclude this research an answer to the proposed research question and sub-research questions is 

given. The proposed research question in this research is: How can an SME integrate sustainability 

assessment into the product development process? 

To get an answer to this research question, the first thing that was aimed to answer was the first sub-

research question: What are the indicators and tools for sustainability assessment in the new product 

development process? This sub-question was answered by selecting indicators from a longlist from 

different sources in the literature to a shortlist that was eventually used in the final sustainability 

assessment radar. The indicators used in the sustainability assessment radar remain specific for the 

focal firm. Looking at the indicators that were found to be relevant for the focal firm, depicted above 

in Table 9, there is a strong focus on environmental and social sustainability. Economic sustainability 

is a section that is already accounted. The contents of the indicators are mainly what the firm can 

influence themself and what is influenced by their suppliers, with a strong focus on material and 

transportation of materials.  

Answering the second sub-research question: How does the new product development process 

currently looks like within the focal firm? Looking at the product development process within the firm, 

there is a standard process followed. The process described by Nepal et al. (2011) also holds within 

this context. When answering the third sub-question: Which requirements would a sustainability 

assessment tool needs to adhere to within the context of the firm? A couple of contextual factors are 

very important when assessing sustainability. The first factor is the timing in the new product 

development process. Decisions on sustainability are made before a set point in the product 

development process. When assessing the concept product on sustainability, the ideal place in a 

generic new product development process, for example the one described by is after the concept 

development phase. But from the results it appeared that it should be done after conceptual 

development of a product, but before a very detailed product design. This is because when 

sustainability of a concept product is known, there can be made changes to make the product more 

sustainable within the design space of the concept product that is to be delivered. A tool such as the 

sustainability assessment radar that is presented in this study, works well to assist in this. Having 

tooling in place forces the product development team to think about different aspects of sustainability 

of the product that is to be developed. Another contextual requirement would be that the tool should 

not require a lot of resources for the focal firm. Therefore, in this particular tool, there has been made 

use of a scoring metric derived from the Sustainable Compliance Index (Hallstedt, 2017). This scoring 

metric has been introduced because of the complexity and difficulty that measurement on 

sustainability indicators brings along. With this complexity and difficulties in measurement there 

inherently exists an increase in time and money for the company, which is not desirable. To avoid these 

costs a scoring methodology could be more feasible for smaller companies such as SMEs with, in 

general, lesser resources than large enterprises.  

The fourth and fifth sub-research question of this study were: How can sustainability assessment in 

the new product development process contribute to setting short term sustainability goals? And: How 

can sustainability assessment in the new product development process contribute to formulating long-

term sustainability into corporate strategy? It was found that tooling such as the proposed 

sustainability assessment radar and the numerical output that this tool generates could be used in 

strategy. This could be done in the form of making KPIs for the short-term. These KPIs could be based 

on continual improvement of the products that the company is developing. The proposed tool provides 

the opportunity to set short-term goals at different levels. At the lowest level, goals can be set on the 

indicator level. Per indicator, performance can be identified and assessed whether an indicator lives 
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up to the company standard. Looking a level higher, KPIs can be set per life cycle stage. This can be 

done through the numerical output of the sustainability assessment radar which gives a weighted 

average score per life cycle stage. Looking another level higher, KPIs can be set on the product level 

overall. This allows the company to look at a generalized weighted average score per product that is 

developed. This means that the company is able set a minimal level to a sustainability score before 

making the decision to develop a concept product further, but also to have a more holistic view of the 

portfolio. When the entire new product development portfolio has a sustainability score, it gives the 

opportunity to look at the portfolio as a whole and provides possibility to assess the company’s 

sustainability in new product development in general. This more holistic viewpoint provides the 

opportunity to look at the company in the long term, and consider sustainability strategy. This 

sustainability strategy allows a company to set a point on the horizon that the company wants to work 

towards. Having sustainability insightful and scorable at the product level provides the opportunity to 

work towards this point on the horizon with every product that the product development department 

thinks of.   
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7. Discussion 
In this final chapter, the theoretical contribution of the study will be discussed. In 7.2 will be elaborated 

on the  managerial implications. After that, the limitations of the study will be explained. Lastly in this 

chapter, there will be given some suggestions for further research based on this study.  

7.1 Theoretical contribution 

Looking at how the concept of sustainability is defined from the theoretical standpoint, the 

environmental, social and economic pillars (Morelli, 2011), this seems to be different in practice. From 

this study can be concluded that there is a strong focus on environmental sustainability and social 

sustainability. This indicates that the economic pillar is not often associated with the term 

sustainability, and is being seen more as a trade-off of the environmental pillar. Therefore it might be 

not always necessary to place equal emphasis on all three pillars when discussing the concept of 

sustainability. It might be more fruitful to use these three as separate terms instead of using 

sustainability as an umbrella term.  

When looking at the assessment of sustainability, as is described by Fiksel et al. (1998), having a correct 

scope for sustainability assessment is proven difficult. Especially when looking at the breath and scope 

of sustainability this remains complicated, especially when the aim is to quantify sustainability. During 

this study it has been found that to quantify sustainability as a whole, there must be defined 

description of what is considered to be covered in the concept of sustainability. This definition is 

covered by having a correct set of sustainability indicators, which in itself is seen as a positive 

movement towards sustainable activities (Guy & Kibert, 1998). Within this set of indicators, there are 

indicators that focus only on sustainability, but there are also indicators that are more associated with 

other concepts such as corporate social responsibility and circularity taken into account. This indicates 

that the concepts of circularity and sustainability have a lot in common. The same holds for corporate 

social responsibility and sustainability. On this set of indicators, scores are given to the indicators based 

on criteria as is proposed by the Sustainability Compliance Index by Hallstedt (2017). The scoring is 

provided by the team that develops a product, which did have enough tacit knowledge to do so. By 

providing scores, this knowledge on sustainability indicators is made not only explicit, but also 

quantifiable.  

Looking at the indicators selection procedure that is described by Joung et al. (2013), the second step 

in the indicator process is merely described as picking indicators without describing any methods of 

how these indicators should be picked. Having a more substantiated strategy in the second step of 

proposed framework could be an addition to the existing methods of indicator selection. What this 

means is that the longlist shortlist method that is being used in this study could substantiate the 

framework by Joung et al. (2013). Looking at the selection procedure in this study participants in the 

interviews first had the opportunity to mention indicators that would have relevance for the company, 

before taking a look at the longlist. No indicators were mentioned that were not included in the longlist 

of indicators, which indicates that there are no indicators missed in the process which might be seen 

as an addition to the literature.  

When using sustainability assessment in the new product development process, Eling (2020) describes 

that this should be done as early as possible. Findings in this study contradict this statement somewhat. 

From results in this study can be concluded that sustainability should not be introduced as early as 

possible in the new product development process, but when the product has already some shape. 

What this means is that the product that is to be developed, needs to have some aspects first that are 

set, to do the assessment on. The findings of this study suggest that sustainability assessment should 

be done only after the concept development of a product. Something that is relevant to note is that 
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during the product development process, there are decisions made for how the life cycle of the product 

is going to be. From this study can be concluded that when sustainability assessment can be done, 

after concept development but before a detailed design, decisions on the entire life cycle are already 

been made.  

It seems that this especially holds in the context of the SME where the resources are not large enough 

to change the entire product development to develop only products focussed on sustainability. It 

appears that the SME wants to use sustainability assessment in the product development to make 

sustainability changes to the product without having to compromise on other intended features of the 

product that is developed. This is done because doing so, the SME can keep catering to their current 

market, with current market knowledge. Breaking into a new market with products that have 

sustainability as an (only) key selling point could be a perceived risk for an SME and because of the lack 

of resources compared to larger firms, this appears to big of a risk to engage in for an SME.  

The priority for sustainability assessment at the product level to form a larger corporate strategy on as 

described by Waas et al. (2014), is seen in this study as well. Product level insights are seen as the key 

to form a more substantiated strategy on. When looking at how to formulate these goals it appeared 

that first thing that came to mind were goals on the short-term. Schatsky (2013) identified that the 

most common amongst companies were stretch goals, in which the company made challenging but 

achievable goals for itself. On the contrast there are slam dunk targets, where the company chooses 

targets that are easily achievable. From the results can be concluded that greenwashing, where a 

company pretends to be sustainable while actually making no real difference, is a practice to steer 

clear of. A company that sets itself such slam dunk targets, could be a greenwashing practice in itself, 

and therefore should be avoided.  

7.2 Managerial implications 

When looking at the shortlist of indicators, it became clear that these are only relevant for the focal 

firm and are highly company specific. This means that this shortlist is very unlikely to be just as relevant 

for other SMEs, as for the focal firm in this case. However, the selection procedure of these indicators 

might hold relevance for other SMEs that might want to start with incorporating sustainability into 

their business. Having the longlist of indicators that are presented in Appendix D and using this longlist 

to verify within company context which of these indicators are relevant, is something that could be 

generalized. This means that other firms with the same context, being an SME and therefore having 

limited resources for expensive LCA or LCC assessments, could have benefit by selecting these 

indicators themselves from this longlist.  

Looking at the combination between sustainability and the companies’ new product development 

process, the findings suggest that the product development team needs something to show or prove 

sustainability of a product. What this means is that, to receive a go decision on a concept product, the 

sustainability needs to be assessed, and found good enough by management. The proposed tool fits 

the needs for the focal firm. The timing of this assessment could work for other firms. Receiving a clear 

go decision in product development is at this company done at the meeting called the ‘briefing’, but 

other companies have similar points in their product development.  

For all these point there has to be kept in mind that the focal firm in this study is an SME, for which 

sustainability is now only at its starting point. Which especially means that they do not have similar  

resources, compared to the larger enterprises. As mentioned, SMEs now use low tech tools to aid them 

in developing their products more sustainable. The sustainability assessment radar forms no exception 

to this. The radar is built from components that equal formal LCA assessment, such as the life cycle 

phases that the indicators are divided into. But it confirms the findings of Bocken et al. (2014) that 
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SMEs do not engage in these heavier formal assessments, however being a less in depth analysis. One 

of the design requirements for the sustainability assessment radar was that the assessment through 

this tool should not involve a heavy time extensive procedure for the product development team, 

which underlines these earlier findings, and provides evidence why SMEs choose for these more low 

tech solutions.  

Deducting a long-term strategy from product level insights appeared to go through the short-term 

goals that should be formed based on these product level insights. Setting the right KPIs for these 

short-term goals was concluded as the best option. These product level insights to base these KPIs on 

is provided by the sustainability assessment radar. The setting of these KPIs is very dependent on the 

vision of management and within which timeframe management wants the product development 

team to develop fully sustainable products. These KPIs need to be set by management in a yearly 

fashion, based on the goals that they have in mind and the results on these KPIs in previous years.  

Having the proposed sustainability assessment radar in place could mean that the focal firm can locate 

sustainable product aspects per product to use in their marketing campaign. In their marketing the 

firm can supply information to the consumer what makes a certain product sustainable. Also there is 

company specific quality mark which can be fully substantiated now. This quality mark is already being 

used in the company marketing, but having product level insights means that this quality mark can be 

substantiated now with actual argumentation. Communicating sustainability in marketing can lead to 

a larger customer benefit and a more positive brand image. Having a substantiation behind the 

company specific quality mark also counteracts greenwashing practices. The substantiation could be 

in the form of a general explanation of what the company does with regards to sustainability and how 

the company decided to approach this topic. This is because it can made very explicit how and why a 

product receives a sustainability quality mark. The sustainability quality mark is not only a strong 

marketing asset on the product level, but also on the company level as well. Having this quality mark, 

and providing a full and clear explanation how this works at the company level could counteract the 

sustainability efforts by the company being seen as greenwashing practices. 

7.3 Limitations 

One limitation to the study is that the study is done within the context of the focal firm and not 

validated across multiple firms. This results in the sustainability assessment radar being specific for the 

focal firm, which makes the external validity limited. But this could be generalized in combination with 

the longlist of indicators. Others are able to select the indicators from the suggested longlist and use 

the same approach, radar and scoring method, but only with a different set of indicators.  

Having a longlist of general indicators, from which a shortlist is made with company specific indicators 

also entails that there could be indicators left out of sustainability assessment, that should be included 

and not assessed in the current version of the tool. This means that the focal firm misses out on the 

opportunity to develop more sustainable products.  

Another limitation to the tool itself is that it builds on the integrity of the product developers. They 

have to provide a score on their own development work which might leads to them being biased. This 

could also mean that the results of the tool remain subjective. This could entail that the product 

developers give scores to a product to make it seem more sustainable than it actually would be when 

an external source would provide a score. This in itself would not be a problem because the product 

level insights are mainly meant for the product development team to develop more sustainable 

products within a confined design space. But this could provoke problems when the insights are also 

used in marketing. Having internal product developers score a product that they have created 

themselves could be seen as a form of greenwashing when using this as an element in marketing.  
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Another limitation is the language of the interviews which were conducted in the English language. 

Within the focal firm there is a strong Dutch culture and the English language is not used in internal 

and informal conversations on a day to day basis. This made it for some participants difficult to conduct 

a formal interview in English. Also because of the informal and flat hierarchy of the company, 

conducting an interview in English, whereas Dutch is the main spoken language amongst colleagues, 

proved difficult. This was also the reasoning behind having the informal feedback conversations to be 

held in Dutch.  

7.4 Suggestions for further research 

In further research it could be useful to investigate how subjectivity in these low-tech assessments 

could be reduced. Mainly because this remains the go to for the smaller companies with lesser 

resources and since there are exist a large number of companies that fall in this category, there is lots 

to benefit if more objectivity towards scoring or measuring these indicators could be introduced. 

For further research, a more in depth connection could be made, when assessing product level 

sustainability, between a product life cycle and de decisions that are made in the new product 

development process regarding that life cycle. This study shows that almost all the decisions regarding 

the life cycle are made before a detailed product design is made, but a more in depth look of when 

these sustainability decisions are made in the development process could be useful. Especially when 

these decisions need to be altered to make a concept product more sustainable.  

Another suggestion is to investigate the possibilities for smaller companies that do not have the power 

over their suppliers to demand sustainable production from them, could make their entire supply chain 

more sustainable. Indicators that were used in the sustainability assessment radar not only refer to 

the focal firm, but also to others in the supply chain. Making the entire supply chain more sustainable 

was an aspect that was out of scope as a starting point for sustainability for this firm but might be very 

relevant once this firm has started with developing products more sustainable.  
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Appendices 

Appendix A: summary of informal conversations to determine problem definition 

Marketing 

With the marketing department there was an informal conversation about the topic of environmental 

sustainability within the company. In this conversation was especially mentioned the use of 

sustainability into the content of the marketing campaign. In their newest collection the company 

presented their own quality mark, with their own symbol to present to customers which of the 

products are sustainable. But marketing mentioned that this quality mark was given to the products 

that they thought to be environmentally sustainable, and that there was no claims behind the product. 

Having the information to communicate which products are deemed sustainable and why would be a 

huge benefit for marketing.  

Product development 

From conversations with people from the product development department it became clear how the 

development process at the firm worked and how sustainability plays a role into their development 

process. At this point in time, some products are designed to be environmentally sustainable, but there 

lacks knowledge on how sustainable these products actually are. Here, gaining insight per product 

would be beneficial because that way, developers can directly see how environmentally sustainable a 

product is going to be when developing the product. This way they can also shift aspects of their 

development to deliver more sustainable products.  

After showing how sustainability as a very broad topic could be tackled by starting from getting insights 

on the product level upwards to company level, to perhaps even supply chain level, the product 

development department thought that starting from product level was a suitable way of thinking.  

Management 

After informal conversations with management about the approach of sustainability within the 

company, the thing came forward was that sustainability should yield some form of competitive 

advantage in the long run. This could be through marketing in the communication externally. If this is 

the case it should be based on solid arguments. Another point brought to attention was the initial 

investment should be within margins of the company; there is already a lot possible on sustainability 

and sustainable materials, but it needs to be relevant for the company specific.  

Starting from the product level with sustainability was deemed a good idea as a starting position. 

Especially from the perspective of having the power to change others in the supply chain on a later 

point in time. This seemed only possible if the internal ideas were sustainable to begin with. From a 

commercial point of view this could lead to immediate results to put to use in the marketing. Also from 

this view point, it could be seen how much of a sustainable advantage the products of the company 

have, when comparing them to their competitors. The quality mark label was also mentioned. It would 

be a good idea to transform this label into a label with actual backing from criteria that can be 

measured.  
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Appendix B: Overview of systematic literature review 

As described in chapter 2 of this proposal, the systematic literature review is conducted on the basis 

of key words. There are 3 research questions identified, but the aim is to answer research question 1 

and 3 by using data from the literature. Therefore there are two separate sets of keywords derived 

and these keywords per question can be found in the table below.  

Sub-question Key constructs 

1 Sustainability indicators, product level, SME, sustainable product development 

 

Queries and their results 

From these key constructs, queries are derived and made into two search queries to get design 

principles to work towards a design that enables an answer to research question 1 and 3.  

Query 1: (“Sustainability indicators”) AND (“Product” OR “Product level”) AND (“SME” OR “Small and 

medium-sized enterprises”) AND (“Product development” OR “Development”) 

Inclusion criteria: Engineering environmental OR Environmental sciences as categories for Web of 

Science, Environmental Science as subject area for Scopus. Exclude topic: biofuels.  

Exclusion criteria: Only include papers from after the year 2000, only include journal papers, only 

include English language.  

Search engine Number of results 

Web of Science 1 

Scopus 2 

Snowballing 7 

 

Query 2: (“Sustainability indicators”) AND (“Product” OR “Product level”) AND (“Corporate strategy”  
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Appendix C: First round semi-structured interview protocol  

Phase 1: Short introduction and overview of the interview. 

Thank you for participating in the interview. Can we record this interview, I will assure you that your 

information will be handled confidentially? I will first introduce the topic and general goal, followed by 

some general questions. After that there will follow some more specific topic related questions. Lastly 

I will conclude with some general remarks.  

Phase 2: general 

The goal of this interview is to determine the design requirements, which means that the outcome of 

this interview will be used to determine the boundaries of sustainability on the product level focused 

on the product development process, and how it fits in with the current processes that are undergoing 

within the company.  

- Could you explain your current role within the company? 

- Could you elaborate on the topic of sustainability within your field and how you have 

approached this? 

- How did you approach sustainable products or product development so far? 

Phase 3: specific questions 

1. What aspects of the products should be included in sustainability product 

assessment, (focusing on the product itself)? Can you name such aspects? Can you 

explain why these aspects matter on the sustainability topic? 

2. If you take a look at this Table/visual, which of these sustainability aspects do you 

feel like should be measured in the development process at the company, and which 

do you consider less relevant to measure?  

3. Where do you see any conflicts or synergies that would occur when implementing 

these sustainability aspects? 

 

4. How can these aspects of the products be accurately measured on their 

sustainability, based on the current position that the company is in? 

5. How can products be graded or scored on the aspects that cannot be (accurately) 

measured? 

6. How would you like to perceive any output from this sustainability measurement or 

scoring? 

 

7. How does the current product development process looks like for you? 

8. How would you, thinking from your line of work, use these sustainability 

measurements during this process? 

9. When implementing sustainability measurement, what are aspects to keep in mind, 

considering the day to day tasks? 

 

10. What are the benefits of getting sustainability per product measured? 

11. How do you perceive the current sustainability strategy within the company when 

looking at the products? 
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12. What should be included when looking at product level sustainability strategy, and 

how do you think this works for short-term goals? 

13. How do you think sustainability should be translated into long-term strategy? 

 

 

Conclusion 

- Do you have any recommendations for the current project? 

- Do you have any further recommendations for employees to interview? 

- Do you have any further remarks or comments? 
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Appendix D: a priori codes, longlist, used during interviews 

 

  

    
Development & 
Testing Raw materials Production & assembly 

Packaging and 
distribution Usage and Standby 

Maintenance and 
repair End of life 

Environmental Reducing or making 
sustainable use of natural 
resources 

Less paperwork 
 
Less prototyping 

Use less material 
 
Use renewable material 
 
Avoid long transport 
Use of recycled 
materials 

Lower energy use 
Energy from renewable 
source 
 
No waste of materials 
Recycling of waste 
materials 

Small product means 
less material means 
less waste 
 
Make use of 
sustainable packing 
material 

Prevent need of 
consumables 
 
Make stage as long as 
possible reduce 
energy need 

No/less materials 
needed for repair 
and maintenance 

Design for long life/ 
Disassembly and 
reusage of parts 

 

    

Preventing or reducing 
pollution of land, water 
and air 

Less traveling to 
firm locations or 
customers 

Use materials that 
naturally dissolve 
 
Use of recycled 
materials 
Prevent ozone depletion 

Lower emissions during 
production 
 
Energy from renewable 
source 
 
Recycling of waste 
materials 

Small space used in 
transport 
 
Sustainable packaging 
material 

Use of naturally 
dissolving or reusable 
consumables 

No emissions or 
waste created 
during maintenance 

Use naturally dissolving 
or reusable materials 
 
Design for recyclability 
Reverse logistics 

    

Preventing or reducing 
the destruction of 
ecosystems 

Not building new 
labs or test areas 

No materials extracted 
or grown in ecosystems 
at risk 
 
Prevent ozone depletion 

No building new 
assembly or 
production locations 

Less storage needed  
  
Less transport needed 

Usage does not 
require big space or 
infrastructure 

No extra building 
centre required 

Use naturally dissolving 
or reusable materials 
Reverse logistics 

    

Preserving or protecting 
living species through 

Avoid product 
testing  
with animals 

Avoid materials 
extracted at risk 
of harming living species 

Avoid noise and emission 
that could harm animals 

avoid packaging that 
can harm 
animals 

Avoid noises, waste 
and emissions which 
could harm animals 

No animal harm 
when the product is 
broken 

Avoid materials that can 
harm animals 
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  Development & 

Testing Raw materials Production & assembly Packaging and distribution Usage and Standby 
Maintenance and 
repair End of life 

Social Preserving 
human  
rights 

No discrimination in  
development team 

Human rights protected 
during material extraction 

Human rights protected  
during production/  
assembly 

Packaging that is 
convenient 
to open for everyone 

Usage is possible by  
everyone, inclusion 

repair or 
maintenance equal 
for every user 

Offer recycling options to 
avoid third world  
recycling 

    

Preserving 
human/  
societal 
wellbeing 

Prevent work stress 
realize safe testing 
conditions 

Materials extracted under or 
grown under safe conditions 

Healthy and safe 
production 
and assembly conditions 

Healthy and safe 
packaging conditions 

Good usage, 
ergonomics 
safety 

Product is still safe 
when broken 

Design for product that is 
safe to disassemble 

    

Preserving or 
increasing 
human /  
societal wealth 

Equal pay of team 
members 
at different locations 

Materials supply under fair 
trade conditions 

Equal and fair pay,  Fair trade along 
distribution line 

Fair pricing  Cost for 
maintenance/repair 
are fair 

Design for long life 
 
Design for reusage of 
parts 
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  Development & 

Testing Raw materials Production & assembly 
Packaging and 
distribution Usage and Standby 

Maintenance and 
repair End of life 

Economical Lower cost Smaller development 
team less hours 
available 

Usage of cheapest 
materials 

Using existing production  
facilities 

Simple packaging and a 
small  
packaging network 

small amount of 
features,  
low tech solutions 

No need for 
maintenance, if so, 
make it paid  

Short life through low 
quality materials 

    

Faster 
development 

Working over hours,  
assigning bigger team 

Fastest or existing supply 
chain 

Using simple production  
methods/ simple 
techniques 

Using simple packaging 
and  extensive 
distribution 
  

small amount of 
features,  
low tech solutions 

Fast developed 
product, requires 
more maintenance 

Short life through low 
quality materials 

    

Higher customer 
value 

Understanding 
customer problems 
Testing solutions 

Using material most 
valuable for  
the customer 

Choosing the best  
technologies 

High quality packaging  
high coverage 
distribution 
  

Customizable features Low maintenance 
needs 

Long product life,  
reusability 

    

Higher 
competitive  
advantage 

More market analysis 
+ novel ideas 
generation 

Higher quality material  
than the competitor 

Achieve a better 
production  
quality 

High quality packaging  
high coverage 
distribution 

More features than  
competitor 

Low maintenance 
needs 

Longer life than 
competitors product 
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Appendix E: informal feedback conversations 

Product managers 

In conversations with the two product managers on how they perceived the first version of the overall 

design, they deemed the design very useful. Especially for them to prove how a product could be seen 

as sustainable and they would have something that could prove it. This was seen as a very useful way 

of showing sustainability in the briefing. Something that could be improved upon was the overall look 

of the output, and clearance how to provide the right input for the tool. The text in the radar graph 

output was perceived as a problem as the tool in excel would not show all the labels in the graph. The 

provision of the input could be improved by having more in-depth explanation on how the aspects are 

meant to be seen and scored on.   

CPO 

The CPO of the focal firm was explained and shown how the tool worked and which elements the 

explaining document would contain. The feedback was very positive and the tool and output of the 

tool was seen as very useful to integrate into the product development process for the development 

of future products and collections. The points of improvement that were provided in this informal 

conversation was that the explanation of the aspects should be clear and the interpretation of the 

output should be very concise. This means that there should be no ambiguity on how the output should 

be perceived between employees that work on the development of the same product. In the 

conversation it was mentioned that giving the scores on the aspects should be done by all the people 

working on the product development as a collaborative effort, before meeting management in the 

briefing.  

Management 

The informal conversation with management of the company was used to show the tool and explain 

in general what the content of the description discloses. In this conversation there was a strong focus 

on how this tooling can be used to marketing extents, and being used in the future for corporate 

strategy. In this conversation management pointed out that this should be something not only to show 

in the briefing, but it would be very useful for him to have an overall score of all the aspects and 

indicators combined. This could be used to see if the company would progress on the sustainability of 

their products over the different collection years. These scores can be used in external marketing and 

for the company to communicate to potential end consumers to show the sustainability progress of 

the company. The tool and radar output was something that was found useful to provide 

substantiation to these claims. These artefacts could mean that the company now has something that 

could be used as leverage when they might be accused of greenwashing in the future.  

Purchase 

In the conversation, the tool was shown and an explanation given on what were the contents of the 

enclosed documents that belong with this tool. During this conversation there was a strong focus on 

how the sustainability aspects worked, and how they were perceived. This hinted towards some 

ambiguity on the sustainability aspects or indicators that were included in the tool. Another thing that 

was mentioned by the purchasing department was that the tool should have a general line to prove 

more information on what the coloured planes in the tool would mean when they were filled in. This 

would be especially helpful with the interpretation after the product development has scored all the 

aspects or indicators. This general line was mentioned that this could be some base line that was set 

on a company level. This could benefit the company on a strategic level as well where they could see 

how many products that the company developed are fully compliant with this baseline, see how this 
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averaged over years, and or on how many aspects or indicators products in general do not fully comply 

with this baseline.  
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Appendix F: interview transcripts and coding schemes 

 
P1 
Date: 25-11-2020 
 
I: Introduction 
 
I: could you explain your role within the company? 
P1: my role is logistics and buying. Buying is more after instruction of the product managers. So I am 
not involved in decision making on the product level and for logistics I handle the communication with 
suppliers to make sure that all deliveries are on time and delivered in the way we want them to 
 
I: could you elaborate on the topic of sustainability in your field and how have you approached this so 
far? 
P1: sustainability until now was not a big topic because there are no rules to look for, for logistics it 
could be a topic: paper and plastics in packaging and shipment. For buying part it is no theme at all 
because it is just an administrative job. It also could be a topic for how to handle stock, because it 
might take a lot of space which is not sustainable.  
 
I: how did you approach sustainable products or product development so far? 
P1: In the most basic way until now because we assumed that all things that come from far away are 
not sustainable, and all things that come from close would be sustainable because you skip logistics. 
But this might not always be the case.  
 
I: What are aspects of the products that could be included in sustainability and product assessment?  
P1: All aspects, so materials and materials of accessories, product packaging, production location after 
life of the product.  
 
I: I prepared some visuals which include, over all pillars of sustainability, strategies to make products 
more sustainable during the entire product life cycle. Could you take a look at these, which of these 
aspects do you think are applicable to the company? 
P1: Sustainability aspects noted in visual 
On the social aspect of sustainability there are already guidelines for which we already work with our 
suppliers, there is already a lot covered on the social aspect of sustainability, but there might be 
conditions that could be approved.  
 
I: Do you see any synergies occurring within these themes? 
P1: Design for long life automatically gives the economical aspect, I think that the environmental and 
the economical have a lot of overlap with each other. These are the most important topic. But not 
really more detailed 
 
I: What should be measured if you are going to pursue sustainability, and what are aspects of products 
that should be measured, and what is possible in the field of measuring these aspects? 
P1: Material usage, the amount of material that is used and what material is wasted during production. 
Space and transportation could be measured 
 
I: instead of measurement, you could also look at scoring these aspects. How do you think these 
aspects could be accurately scored during development? 
P1: measurement would be preferable, less prototyping should be measured and material could be 
measured, what usage you have and what is waste. Packaging could be measured. Reusage could be 
measured. Disassembly should be scored. Design for recyclability should be a scorable. Simpler 
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production methods could be scorable. Using material most suitable for customer would be scorable. 
Social is more scorable in generable, not really measurable, only recycling location after use would be 
measurable.  
 
I: If you were to measure or score on these aspects how would you like to perceive output from that? 
Especially during development process? 
P1: I would make this visible, in graphics perhaps. Make a combination of visual with numerical 
outputs.  
 
I: More focused on the current development process. How does the current general product 
development process look like in this company? 
P1: they start with ideas, they go through collection and look at what are we missing and what could 
we improve on current collection. They generate ideas on which direction the collection has to go and 
after there has been made a decision on the most important topics of the collection, they have a 
gradation of importance. Finally the decision is made which items should be made for the collection 
they start with briefings, to gather all information also marketing information, consumer insights, style 
information trend information and they make one briefing of the product. Also outside of the 
company, external, can help in the designing process. After the briefing they will decide who will work 
on the project. The briefing will get more detailed and that is done by the product managers, they will 
pick up communication with designers, hardware designers, textile designers or print designers. They 
follow up communication, there has to be an overview of product possibilities. After this information 
there is a mood board made which direction it goes. Over time the product gets improved. When 
design is approved they will ask suppliers to make samples, and these samples will go through an 
improvement process, through testing. When they reach the point they accept the product, it will go 
into production 
 
I: where do you think sustainability measurement and the output of sustainability measurement or 
scoring could be used in this process? 
P1: already at the start when they generate ideas, when the briefing is made. It should be a topic for 
each product but not for all products it has the same level of importance. For some products this could 
be a leading topic, but for some less leading topic.  
 
I: If I understand correctly, it should be early in the process so that the development team can still 
make changes to make the product more sustainable? 
P1: it should be at the start of the process, when they already know what products that they want to 
develop. I do not think it has to be earlier. The second phase, after idea generation, but still in the 
freedom to make decisions on sustainability 
 
I: what would you perceive as the main benefits of sustainability measurement or scoring? 
P1: That we will know what we are working on. You want to know if a product is sustainable or not, 
and in what way. If someone has questions about this you can show what makes this product 
sustainable. It can become more when we do things differently. It is not something which is 
automatically produced but to make decision on this topic. Measurability/scoring gives you the 
opportunity to make better decisions.  
 
I: If you look at the current sustainability strategy, what do you see on the topic of products? 
P1: strategy and products are now in a starting point. Sustainability now goes to a few products where 
it has been used in the product. For strategy it is wished to be more sustainable but especially that you 
know what you are talking about. If you do not know this this makes it hard to communicate to the 
outer world.  
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I: do you think that product level sustainability, how do you think this can be translated to a bigger 
management strategy? 
P1: After this has been used in products it also can be used for marketing, that is a big issue. For 
management, that is a hard one. I really think that the products are the main source of this company. 
If would cover sustainability in that, you cover 80% of the company is.  
 
I: do you think there is a difference in long term and short term, how this can used for short term goals 
and long term strategy? 
P1: I think that when you start with sustainability that when figures get clearer, from that you can form 
a strategy. When you know data, you set goals for short and long term. And this might challenge you 
to improve aspects that you did not know before.  
 
I: do you have any further remarks or recommendations? 
P1: no, not for now.  
 
P2 
Date: 25-11-2020 
 
I: Introduction 
 
I: could you explain your role within the company? 
P2: I am a content marketeer, and I work here for over six years. Started as general marketeer and 
focussed now more on content. I am responsible for content in general.  
 
I: could you elaborate on how you approached sustainability in your current field? 
P2: we started with sustainability but it always has been on a product level, never has been on a 
corporate level as far as I can see for the time I have been here. For instance, I know we started with 
products from recycled canvas. That we started with solar panels on the roof. We have been busy 
with sustainability and it becomes more important for the company and for us as employees. But it 
has always been separate, it is more, it has never been from a helicopter view but it would be wise to 
do so, more on a strategic level. In the strategic pillar it has been made more important.  
 
I: how did you approach sustainability and sustainable products from your point of view? 
P2: It is in the way we communicate with our target group, tone of voice, and how to communicate 
this. We also work together with the department of product and collection in packaging. Not that we 
have sustainable packaging, but more that when sustainability is an element there should be a 
separate hangtag on the product. But not on the packaging that itself should be sustainable.  
 
I: If you look at the product itself, what do you think are the most important aspects of the product 
regarding to sustainability and sustainability assessment? 
P2: Materials, production is important. And a product can have sperate levels of sustainability, not 
the full product. Shipment and logistics, also play a role. And packaging, not only product packaging 
but also the packaging used in shipment.  
 
I: I prepared some visuals which include, over all pillars of sustainability, strategies to make products 
more sustainable during the entire product life cycle. Could you take a look at these, which of these 
aspects do you think are applicable to the company? 
P2: Sustainability aspects noted in visual 
 
I: How do you think some of these aspects should and could be accurately measured? 
P2: I guess, based on material I could imagine that it is possible to say how it is sustainable, but how 
is beyond my scope.  
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I: if these aspects could not be measures, how could these aspect be scored? 
P2: I guess it would be a consequent way of measurement, and I am not sure how to do so, but if you 
defined the way to score this, maybe on a scale.  
 
I: how would you like to perceive any output from these measurements or scores? 
P2: from me, in my field, it would be interesting to know in what way does a product fulfill the 
sustainability goal, or is it sustainable if so in what way. So we can define and how can we 
communicate this product or this series. And maybe in a more corporate brand way. And how can we 
communicate this with our target groups. The output in numbers or graphics would be fine.  
 
I: How would you currently perceive the current product development process? 
P2: This is generally not really applicable on me from my point of view.  
 
 
I: Where do you think sustainability should be included in this process? 
P2: Of course I know a little bit about the process, but it is not up to me to make any decisions on 
this. But expending to more products could be wise, so we can say as an organisation: all our 
products are sustainable, or on the logistics.  
 
I: What benefits do you see out of sustainability measured or assessed per product? 
P2: Well I think you get a better overview of your products. Not necessarily quality but you get a 
sense and feeling of a product.  
 
I: how do you perceive the current sustainability strategy in a companywide view? 
P2: We have taken the first steps, it is in our strategic house as a pillar, and this makes it important to 
us. The next step is how can we develop sustainability and on what level.  
 
I: looking at sustainability strategy, what do you think, how should you develop short-term goals? 
P2: both short-term and long term would be wise. On a strategic level it has importance but what 
does it mean? What is our dot on the horizon? You should start now, what can we do a this moment 
to be more sustainable. We have solar panels, should we print les, should we use lighting differently.  
 
I: and how do you see this long-term? 
P2: you should take a look at your products, we started with products based on recycled materials 
for our new collection, that is important. Take a look at your collection what could be improved 
there. Logistics could be wise. Should we produce in Asia? Should we transport by boat or air or are 
there otherwise, or should we take a look at other possibilities for fuels in the truck? All these are not 
done by tomorrow.  
 
P3 
Date: 25-11-2020 
 
I: introduction 
 
I: could you explain you current role? 
P3: Currently I am product manager for all textile related products. So this means I am responsible 
for purchase at our suppliers in Asia. But the biggest part of my job is the product development, we 
have an idea a designer will draw that idea, which fabrics, which materials, once this is approved, 
there will be a technical drawing, I will send it to the supplier, they will make a sample and when 
sample is ready for production. And of course the price negotiations with the suppliers. Once this is 
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all ready for the first order, I will let it go and my colleagues will take over at the logistics 
department.  
 
I: could you elaborate on the topic of sustainability within your current role? 
P3: you have different levels of sustainability. the first on is product wise, you can choose for a 
recycled product that is eco in the first place, which I prefer. For example you have a lot of recycled 
PET bottles, that material is used for a product, but you still add a process. The machines have to run, 
everything has to run. Everything goes on. Of course you can also look at durability of the products. 
We are working on products that have 10 year warranties. This will extend the life time of a product, 
and this is for me also sustainable. But you have to be sure that your products are strong enough to 
do so. This has to do with the quality of your production but also with materials that you use. This is a 
deeper layer with sustainability. you could also look much broader than products, for example 
logistics maybe skip using plastics, or packaging efficiency. Also for the company itself, we already 
have solar panels, but I think we can do much more. We are a company focussing on accessories, 
maybe have a different form of transportation available for all employees, etcetera. ` 
 
I: how have you approached sustainable product development so far? 
P3: Well, first of all, my eyes are always open for new ideas. Unfortunately I cannot go to Asia at the 
moment. I always ask for suppliers if there are new materials or developments. For example one 
supplier gave me the option of the PVB coating, this is a coating to make the fabric stronger. This 
coating is not yet sustainable. But there is a material that is made from laminate from windshields in 
cars. This laminate can be used for this type of coating.  
 
I: What aspects of products do you thinks should be included in sustainability assessment?  
P3: The main fabric to be eco-friendly, or sustainable. There are different ways of doing so. Buckles, 
other materials, metals details. Of course the goal is to make a product hundred precent sustainable 
but even if you do so, what about the sewing thread or the zippers. We are working towards a more 
sustainable collection, but making it a fully sustainable it can not happen.  
 
I: I prepared some visuals which include, over all pillars of sustainability, strategies to make products 
more sustainable during the entire product life cycle. Could you take a look at these, which of these 
aspects do you think are applicable to the company? 
P3: Sustainability aspects noted in visual 
Efficiency is something to be kept in mind, especially in production this is essential. This also holds for 
assembly that might be more efficient when centralized at one single supplier.  
 
I: If you look at these aspects, which of these do you think you can accurately measure? 
P3: I think this should be on the development side. Measuring in the social pillar will be incredibly 
hard, in our situation.  
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I: How do products can be scored on sustainability and could you accurately score on the topic of 
sustainability? 
P3: Scoring, so like a rating. Yes you could. For example the recycled pet bottles. I asked the supplier 
can you inform me how many bottles, the kilogram that is recycled. So you can say thirty bottles are 
recycled per product. That sounds good. 30% of the material is recycled material and the other is 
virgin polyester. How ecofriendly is this. But the difficult part is that when you produce in China, 
India or Afrika you do not actually know if you produce there. If there would not be any COVID-19 
right now you can go there, but it is still an appearance. The other day the suppliers told me that 
these days companies are making recycled PET, producing bottles to recycle them. These kind of 
things this is reality.  
 
I: how would you like to perceive any output from sustainability measurement? 
P3: I prefer visual, because I like to visualize everything. Because for me, I find it easier to 
understand. This also holds for signs that you can put on your packaging. The more you do this, the 
more you are sure that this process is eco-friendly, material is well done in the process. So yes, 
visually.  
 
I: how does the current product development process look like? 
P3: It is al long process, for sure. You start with the production department. We will start to go to 
fairs, we will go to different fairs, for atmosphere, for trends. But also big fairs in Germany, where 
you can see all the new models, you can see the colours, the models of all other brands and usually 
you combine this. Than the moment is there to start with new collection. Usually we have some 
ideas from these fairs. But also some trend forecasts that we follow they will go through files that 
they make with new colours and materials. So than I report and usually there are some more 
interesting trends. And we see if we follow these things, this could be really interesting. Also 
management will see the presentation, and he will give approval, as he is also working on products. 
Not directly but still. At that time we start with a longlist of products, based on these trends. From 
these longlists we will make feasibility sheets. In these sheets we see how many pieces do we think 
we can sell. What is the goal and target group of the product and the usage of the product. So basic 
information besides sales. Than we have like a model in excel sheet that you can see, for this amount 
we will sell this we will earn this amount. Based on this we will also make a decision on a shortlist. 
We divided in several groups. In this list we will have a construction based on A B C and the one A 
means it takes a lot of hours, B is not so many hours and C is just supplier and that’s it. The vertical 
axis means how profitable is it. For example when A, the product will have a 1 but the outcome will 
be C, so low profit, you could actually think this is not interesting. That is happening with a long and 
short list. In the end we have a list where we think this should be it. Than it will be discussed with 
management. He will argue that some is not understandable, why should we have that. This will 
discussed. After that the list is finished and we will start briefing and we will go into detail, look at 
our competitors, do they have the same pricing, do they have the same product specifics, also about 
target groups, the whole story. Than it goes with management as well, with all the arguments. When 
he approves, the process will continue. In the next phase there is a designer that works for the 
company externally for many years. She knows our design language. She will come with a proposal. 
This is again discussed, also with management. The next step is a technical drawing. Then we select a 
supplier, they will make the first samples. And based on the best samples and price we select one 
supplier and we continue all the way until the product is deaf. We also do the price negotiations until 
everything is good. Logistics prepares their order, but packaging needs to be done. This process is 
from July to October or November and from November onwards we ask for samples, sometimes that 
takes two to three sample rounds to make all the details good. When this is ready we ask for an extra 
one this is usually in May, and used for marketing and make artwork ready and then it will be sent to 
suppliers and they will print it. And the legal part takes place at the end. The process is finished 
around June or July.  
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I: Where do you think sustainability assessment would have the most impact in this process? 
P3: While in the development phase. Sometimes even earlier if something is interesting when we 
have an idea about recycled material such as recycled KLM tiers. So my colleague new a contact to 
see whether this was possible. But it can also be later, for example now I think in couple of weeks, I 
will ask suppliers how to produce, if they can make products with these coatings, ecofriendly, do you 
have that material. They will answer, and sometimes it can take a few months. Usually in the early 
phase.  
 
I: How do you see the benefits of sustainability measured in the product development process? 
P3: well the benefits from the, of course, when speaking for myself I find it very important that we 
have a fair product. Thinking about the textile production is one of the most dirties production ever. 
But even weaving, plain yarns, you need water and the water gets filthy because the oil of the 
machine, even that is environmental very unfriendly. Luckily they have more laws in Asia about this. 
So the product is very important. But also the message we will bring to our customers but also our 
competitors. We can make a change also. We can use it economically. It can also bring competitive 
advantage.  
 
I: how have you perceived the current company sustainability strategy so far? 
P3: I don’t think that there is a strategy. To be honest we have some ideas, like we just mentioned 
like the solar panels on the roof and everything. There are some pillars in the corporate strategy and 
we added sustainability last year. Yes there should be a strategy but to be honest this is not there 
yet. We didn’t know where to start, because there are so many levels to this.  
 
I: So how do you see that product level insights on sustainability, how do you think this could be 
translated into short-term goals? 
P3: I think you can put it to short-term goals, if you have concrete plans. The more clear your plan is 
the sooner you can apply it. All our products that are cotton, should be organic cotton, that is a clear 
goal. And then of course there are much more layers that are more difficult. But the material has the 
most difficulties. That should be the most important short-term goal. Every time you can go a step 
further. The scores are interesting because you can say: 1 recycled fabric, 2 is recycled fabric and 
buckles. I think that would be very interesting. In the end I hope this can transfer to the production 
line where they produce the products and you can think of different ways to produce plastics  as 
well.  
 
I: And how about on the long term? So product level translating into long-term strategy? 
P3: A long term strategy it also should be integrated in the brand. Right now it is just materials. We 
try production and take small steps. But also integrated into the people that work here.  
 
P4 
Date: 26-11-2020 
 
I: introduction 
 
I: could you explain your current role within the company.  
P4: I am assistant technical product manager. Mostly technical drawing.  
 
I: could you elaborate on the topic of sustainability within your field.  
P4: Now, not very much actually. I am just drawing, and not making something new or designing. 
Mostly use aluminum or steel so it is not my topic.  
 
I: how did you approach sustainable products or sustainable product development so far? 
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P4: not that much actually. I am drawing things that are already been thought of, so I am not thinking 
of new stuff.  
 
I: what aspects of the product should be included in product sustainability assessment? 
P4: I think you should really think of materials. Not only the big stuff like the fabric or the metal you 
use, but also the small stuff but that is also important. You should really know where your stuff is 
from. And you should also consider what happens when people throw it away. 
 
I: I prepared some visuals which include, over all pillars of sustainability, strategies to make products 
more sustainable during the entire product life cycle. Could you take a look at these, which of these 
aspects do you think are applicable to the company? 
P4: Sustainability aspects noted in visual 
 
I: how do you think these aspects of these products can be accurately measured? 
P4: I think you should between the testing and sampling and also keeping in mind when making 
shortlist. Economical stuff is easily measurable. Social is a lot more difficult, but you can also measure 
equal pay. But no discrimination, how do you know? I think you should really be in touch with your 
people, and we are not that much in touch. But there is ASAP quality focus that look if there are 
children around, but how you can measure that. Because it is 70 pages. Like fair pricing is measurable 
but the rest is difficult.  
 
I: Do you think that these aspects can better be scored? So, no measurement but giving scores.  
P4: yeah but how are you going to score discrimination? But you could give scores. I think the 
environmental is the one with the, this adds the most value at the product. You could let them know 
through Facebook or, it adds the most for the customer. You could look at a scorecard, but it would 
be difficult to score aspects. You have to look at several aspects and score them. You could use 
SolidWorks this shows you environmental impact on a region. But I do not think I have a good answer 
on this.  
 
I: If products would be scored or measured on their sustainability, how would you like to see any 
output from that? 
P4: like measurement, only for your own company? Just by text or numbers. I guess that is the best 
 
I: How does the current product development process look like? 
P4: First we make a longlist and for the new product and those are moved to the shortlist. After that 
we are making briefings with all the aspects for the designer. Than drawing and designing starts and 
after that there will be sources for some materials. That is where sustainability comes in I guess. 
These materials could be used. Mostly fabric, that is what we use the most I guess. They are going to 
look where it’s from. They test for REACH and of course if it looks good on the product and the touch 
and feel of the fabric.  
 
I: where would you have the sustainability assessment in this process> 
P4: I think in your briefings. So the designer can also look at it. Maybe use other materials than used 
otherwise. That is when it also, I think you should start earlier. Maybe already at the shortlist 
 
I: what aspects were to keep in mind in the implementation of this in the process? 
P4: I guess the greenwashing. Now we use greenwashing, we are currently using a fabric that is made 
of pet bottles but maybe the bottles are not even used, they are making pet bottles, shred them and 
making fabric of it. So really look at the process of it is really sustainable.  
 
I: What do you think are benefits of sustainability measured? 
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P4: I think for us now it is mostly the story to the customer, so marketing. It might be the wrong kind 
of benefit, but maybe not environment benefit.  
 
I: How have you perceived the current sustainability strategy, as in the company? 
P4: Not that much actually. I know they want, there is also, every time we use something new, a new 
kind of buckle or anything, they’re going to ask is it sustainable? Sometimes it is, sometimes it is not. 
We are going to use Tarpaulin, for a new product. Tarpaulin is not possible to make sustainable but 
we are going to use it anyway because it looks good. I think it is marketing strategy.  
 
I: what would you think when looking at the product level, what do you think are short term goals? 
P4: Short-term, I guess, it is already wat we are doing. Looking if something could be sustainable, 
using a sustainable fabric or a reusable fabric. That what we should keep doing. Also end of life is 
something that should be considered. Advertise with cutting the buckles of and recycle.  
 
I: how do you think this relates to the long-term strategy? 
P4: I think you should set a goal for 2030 only use sustainable materials. Have a point on the horizon 
where you want to work towards. Also as a marketing strategy, make a campaign.  
 
P5 
Date: 27-11-2020 
 
I: introduction 
 
I: could you explain your current role within the company? 
P5: I am responsible for collection, collection development, private labeling, product manager, coach 
sales manager and representatives as well as coach for managing product. And member of the 
management team.  
 
I: could you elaborate on the topic of sustainability within your field? 
P5: Since one year, we started with sustainability, eco-friendly products more and more. In the 
beginning It was, we find something, and we already have a collection. But now at the new collection, 
we start really with sustainability as an important topic. This is more in the development situation that 
we use it. Before it was not a topic. In my formal company, around 5 years ago, I already started there 
with sustainability.  
 
I: How have you approached sustainable product development so far? 
P5: Where possible we do this. Of course we have also the economic topic. This is also where we need 
to convince general management.  
 
I: what are the aspects of the products that should be included in sustainability measurement or 
assessment of a product? 
P5: The fabrics, the detailing. But also again the economic points. Sometimes there are possibilities in 
the product, but it is more economic way, almost not possible. At the moment it is, when it is too 
expensive, we will not adept the possibilities. When it is not reachable, we will not engage in this.  
 
I: I prepared some visuals which include, over all pillars of sustainability, strategies to make products 
more sustainable during the entire product life cycle. Could you take a look at these, which of these 
aspects do you think are applicable to the company? 
P5: Sustainability aspects noted in visual 
 
I: Do you notice any synergies or conflicts between all of these? 
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P5: yeah that is the economic and the environmental and social. Economical means often lowest price, 
but environmental does not mean the lowest price.  
 
I: how do you think that all of these aspects can be accurately measured? 
P5: Mostly for the production locations we already use BSCI. We also test it by ourselves, how is the 
condition for the workers, especially for private labels for big companies. They have additional 
requirements. Also experienced now in the past that BSCI is the lowest requirement, it can only be 
better. This is already done. Most of the new factories, they have already a higher performance than 
we already ask. But measuring is a difficult one. Because when we use recycled materials for example, 
or ecofriendly or natural fabrics, but what impact it has, we really don’t know. For example when we 
used the recycled PET bottles, we know in certain length of fabric, there are x amount of bottles. Such 
things are the only thing we know and can be measured. But for example the footprint than we don’t 
have any idea. It is an important one. It can be an advantage for us. When we made the decision to 
use the ecofriendly materials, how friendly are they. That is also important for us to know that we can 
use it in translation to the consumer. When you talk about co2, that is typical ‘kengetal’ that consumers 
don’t understand, but when they see when I bought this product, this means we save the same as we 
don’t use x trees or something like this. Or the PET bottles. You need to make it more clear. Because 
figures most people don’t understand it.  
 
 
I: do you think that the aspects that are hard to measure, that they are able to be scored? 
P5: that is just what I mean, you can give certain aspects a high score, and certain aspects a low score. 
And when it is too expensive and it has a less score, we will not use it. But you can count in a total 
product what is the total score for this one product. That is important, in my opinion to start.  
 
I: if you start scoring or measuring how would you like to perceive any output from this? 
P5: Of course we need to count the figures, I assume there are standard figures for this. For me it is 
important to how I can translate it to basic language. You have your official score, and of course I 
assume that will be more and more important in the future and consumers start to recognize it, but at 
this moment it is not the case. Because when you give a stamp on a product ‘ecofriendly’ it can be 1%, 
2% but it can also be 50%.  
 
I: How does the current product development process look like to you? 
P5: First we look to our own program, we look at what is old fashioned, not fully solving the customer 
problem and what needs to be redeveloped or renewed or modified or do we stop with this. This 
happens when it may be not applicable to the new ones any more. We benchmark this with other 
brands in the market. Then of course we have the fashionable part to the collection, some products 
old fashioned in color, not the trend anymore. How are we going to translate that to the new trend. 
and of course the next part is models, and customer demands change more and more, faster faster 
faster, and then we looked at what products do we need to develop for this problem. That is the base. 
Then we see ok where is the competition, where are our strong points, what are the points that we 
can innovate. And we make a statement of demands and then we start to develop. In the meantime, 
since last year, we already sources which kind of material do we need. In this point, for this project, 
where can we already start to use ecofriendly, what are the possibilities, what is the price. In 2019 that 
was the latest stage, but now already in the time we start to develop, we already take this in. of course 
once we make a drawing and everything, we sent it out to manufacturers and ask them to ask for a 
specific coating. This year for the first time, we ask factories for four different price. The normal that 
we did in the past, please do it with a PET fabric, a price with PET and PVB coating and the last one is 
for bionic coating instead of BWR coating. In our mind now is that this ecofriendly and sustainability is 
already stared in the creation part of the product.  At this moment we make the decision is it 
reasonable or not. A schedule will help us in the future, we are willing to be more and more sustainable, 
but now it is difficult to measure, now we only have one thing, that is price. We bring a more 
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sustainable product, but it will cost the consumer 5 euro extra, that sounds reasonable for a product 
from 55 or 60 euro.  
 
I: where do you think in this process sustainability should be included? 
P5: after the initial ideation phase, before manufacturing. We will not say we have the opportunity for 
sustainable products like this and what can we make of this. We will first take a look at the product.  
 
I: if you implement all this, what are aspects to keep in mind? 
P5: Economical part is something that always plays a role. I think for the future we need to invest more 
in sustainable possibilities. Our knowledge is not at the level you like to have for this. For this phase o 
the product. Now sometimes we see something on internet, or in other products or industries and look 
at how can we adopt it. It would be perfect if we have more knowledge of the opportunities ahead. 
The current market is a traditional business, what we are doing now is already a big step forward of 
wat we are doing compared to competitors, so we are leading in this. To be honest, it is almost nothing.  
 
I: we already spoke about this a little bit, but, what are the key benefits of having sustainability 
measured? 
P5: It is more turnover, how you can see this is that sustainability is the new marketing key. It s a little 
bit against each other, but on the other hand it is a new key to make the difference with the 
competition. In the second place is the environment, and to save the world. But, we are a company 
we need to make money. In this case it is the best of both worlds.  
 
I: How do you perceive the current sustainability strategy in the company? 
P5: It is good, because we already started. When we started with it, we said ok, we cannot at the top 
level immediately. It is a long way to go. As long as we keep this in mind, the first steps are the biggest 
ones. If you compare what we did 2 years ago it was nothing, now already at the development stage 
of a product we are thinking about this. Now you can see it is not at the level we want, but we started.  
 
I: How do you see this product level insights can be translated to short-term goals? 
P5: I think that we maybe need to take the economic point in the second place. I think that now the 
challenge is that we have some possibilities and ideas but because economically it is more difficult we 
won’t do this. I think from management we need to say ok, what is it worth to lower profit against the 
step forward in the sustainable products.  
 
I: How do you see this long-term? 
P5: Long term it will be smaller and smaller differences between economic and environmental because 
I experienced REACH regulations 10 years ago now, and there were getting more and more expensive 
as products, but we had to do it because we had to move forward because of the fines we could get. 
And now you see because more and more companies it is mass production so the cost are less. And I 
see a little bit the same in sustainable products now. More and more companies and brands are looking 
for the possibilities. So when the demand is higher, factories will produce more and price will be lower. 
That will be a spin-off.  
 
I: do you have any further recommendations or remarks? 
P5: when we really want to have a sustainable company with sustainable products, sometimes we 
need to make the decision not the high level economic profit. That needs to be in balance. From my 
point of view that will be the most important thing, and also the most difficult one. I do not want to 
make less profit, but we need to have something to have something to show to a final decision maker.  
 
P7 
Date: 1-12-2020 
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I: introduction 
 
I: could you explain your current role within the company? 
P7: I am responsible for the product development and purchasing department, meaning everything 
that has to do with product development, purchasing, also logistics and quality.  
 
I: could you elaborate on the topic of sustainability within your field? 
P7: sustainability becomes more and more important. It is an important topic for several years now. 
It is something we try to implement in our products as much as possible, we try to do this in one 
product group, but also other product groups as well. Although it is a little bit more difficult to do 
there, we still try to.  
 
I: how did you approach sustainable products or sustainable product development so far? 
P7: For example, last year we have developed new product, on both product categories. One of the 
goals was that it has to be sustainable product. For instance new rattan products we have developed. 
There we looked at all the different aspects, not just the product made of rattan which is in itself a 
sustainable product, but also logo tech and other things used in the product had to be sustainable. 
For one product category, more or less the same there we have introduced with leaves on the 
outside. To make it as sustainable a possible we tried to use fabrics that are sustainable or a 
sustainable coating. It is not possible to have all sustainable at once. This is already what we have 
done last year, for this year we continue with this approach. It is one of the aspects of every briefing 
we have of all new products.  
 
I: what aspects of the product should be included in product sustainability assessment? 
P7: It is important, not only for the company, partly driven by the company, we produce and develop 

products, but in the end it is for the end consumers. That for the end consumer sustainability 

becomes more and more important, at the end we do it for them. Also the approach from the 

company itself we say it is important. So yeah we try to integrate it, but you see but all our products 

are produced in Asia, we cannot control the whole supply chain, for instance making use of recycled 

plastics. The manufacturers that I have asked, is it possible to produce with recycled plastics, they are 

still negative about this, because this plastics might contain pollution or chemicals, and they say it is 

better to use virgin materials. It is a challenge and this will continue for the next few years I am 

afraid.  

I: I prepared some visuals which include, over all pillars of sustainability, strategies to make products 
more sustainable during the entire product life cycle. Could you take a look at these, which of these 
aspects do you think are applicable to the company? 
P7: Sustainability aspects noted in visual 
 
I: how do you think these aspects of these products can be accurately measured? 
P7: Good question, I hope you have an answer for me on this. Well I think for some of them you have 
to make a scale from 1 to 5 or 1 to 10. That is the biggest challenge, how to measure them. I do not 
have the answer yet.   
 
I: Do you think that these aspects can better be scored? So, no measurement but giving scores.  
P7: yes I think you have to make a kind of score card with the aspects of sustainability. Than we have 
to give a value to each score and put them in a chart or something like that. This is more important 
than that, in the end you come to a total score. Than you can say this product is sustainable or more 
sustainable than another product.  
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I: If products would be scored or measured on their sustainability, how would you like to see any 
output from that? 
P7: I think in a scorecard. If you can make it in a graph that is even better because than it becomes 
more visible. I think it good that there is an easy way to compare choices we make during the 
development process.  
 
I: How does the current product development process look like? 
P7: It takes a lot of time, we start early and try to start as soon as possible, but the decision making is 
sometimes quite long and difficult. Usually we start with a longlist and go to a shortlist. We try to 
make a feasibility sheet of each project, and what are the quantities we expect and the sales price 
etc. based on that information we make a decision which project we would like to start with. Every 
project starts with a briefing. It can be a small briefing or it can be extensive. Finally either we make a 
development sheet or make a technical drawing from a design company. With these drawings we try 
to find a supplier somewhere in the world who is able to make an sample and a quotation. Finally 
from two or three suppliers we go to one supplier. Then we finalize the project, do all the testing and 
they will start production.  
 
I: where would you have the sustainability assessment in this process? 
P7: In my opinion it is already part of the feasibility study, and it definitely gets a lot of attention 
during the briefing stage. Because there you are already making decisions what the product should 
look like. Not looks but at least what aspects are important in the product. That is also good 
information for an external designing company because they have to come up with the final solution. 
They have to know in advance what is important for the company with respect to sustainability.  
 
I: What do you think are benefits of sustainability measured? 
P7: a competitive advantage. We make the firm more attractive for the end consumer than others. 
We make a product for our end consumers. Sustainability becomes more and more important for 
them as well. If you have the choice between A B and C, and if they are more or less the same in 
price, we can communicate sustainability as an important aspect of the product they decide to 
choose for that product, I think. But as said, it is important that the product is still on the same price 
level and looks attractive as well. If we make an ugly product on the same price level, they will decide 
to buy the product they like more.  
 
I: How have you perceived the current sustainability strategy, as in the company? 
P7: Well the strategy is actually quite new. This is also the reason why we have the internship. Quite 
sure that it came from the management team that we advised the board of directors to do 
something with sustainability, I think it came from management team that we told them 
sustainability is important and we have to make it one of the pillars of the ‘brand house’. That was 
the reason they added this. Within the company it is still difficult for many departments, how can we 
really work on this, what can we do to be to become more sustainable. In products and product 
development it might be the most easy to do something with sustainability and that is also the 
reason why the focus is now there. I hope that after you finished your study that also in the other 
departments of the company they will have a better feeling about sustainability, what can be done at 
short term and at long term and what can be the benefits for our end consumers.  
 
I: what would you think when looking at the product level, what do you think are short term goals? 
P7: I think that we could set goals like 50% of our products must at least contain for item one to 
aspects what we can say this is more sustainable as we have used before. It can still be that we are 
not there but at least we can make small steps. It is a good start. It is hard to say if this should be 50% 
or 20%. I don’t know what is reasonable there. But we have to make KPI’s where we can say, or can 
make a score on sustainability.  
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I: how do you think this can be translated from the product level, into the long-term company 
strategy? 
P7: well I think that as soon as we have more knowledge about sustainability, than it is also easier to 
set goals on the company level. Now we start on the products, but also on the sales side, or 
marketing side. There are goals but maybe the benefits are not that big as what we can do on the 
products side but I think after a while, you can make company goals for sustainability. Also there it is 
very difficult and hard to measure.  
 
I: do you have any further recommendations or remarks? 
P7: well it depends on your conclusions what you will have. I think to keep this topic top of mind, to 
help us score, I think it would be good to have a next internship, maybe on a lower level to be 
become more concrete. This what is achieved, and now to implement it. That is something where we 
need help as well. Everybody is busy with their daily things. I am afraid that this can be something of 
which we say this is important but we do not have time enough to really dig in it and see what can be 
achieved and what not. Than it is still on a level, we have done something but we haven’t done what 
we could have done.  
 

Participant Axial code Open code Extract 

P1 Company role Role in the company logistics and buying 

P1 Company role Role in the company communication with suppliers 

P1 Current state Current sustainability status sustainability until now was not a big topic 

P1 Current state Current sustainability status there are no rules to look for 

P1 Indicators First sustainability possibilities paper and plastics in packaging and shipment 

P1 Indicators First sustainability possibilities It also could be a topic for how to handle stock 

P1 Current state 
Current sustainability in product 
development In the most basic way until now  

P1 Account for when integrating Assumption about sustainability 

that all things that come from far away are 
 not sustainable, and all things that come 
 from close would be sustainable 

P1 Indicators Sustainable product aspect materials 

P1 Indicators Sustainable product aspect materials of accessories 

P1 Indicators Sustainable product aspect product packaging 

P1 Indicators Sustainable product aspect production location  

P1 Indicators Sustainable product aspect after life of the product 

P1 Current state Current sustainability status 

On the social aspect of sustainability there  
are already guidelines for which we already  
work with our suppliers, there is already a lot  
covered on the social aspect of sustainability 

P1 Account for when integrating Synergy 
Design for long life automatically gives  
the economical aspect 

P1 Account for when integrating Synergy 
environmental and the economical have a 
 lot of overlap with each other 

P1 Indicators Measurement mentioned Material usage 

P1 Indicators Measurement mentioned what material is wasted during production 

P1 Indicators Measurement mentioned Space and transportation 

P1 Measurement Preference for measurement mentioned measurement would be preferable, 

P1 Indicators Measurement mentioned less prototyping should be measured 

P1 Indicators Measurement mentioned material could be measured 

P1 Indicators Measurement mentioned what is waste 

P1 Indicators Measurement mentioned Packaging could be measured 

P1 Indicators Measurement mentioned Reusage could be measured 
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P1 Indicators Score mentioned Disassembly should be scored 

P1 Indicators Score mentioned Design for recyclability should be a scorable 

P1 Indicators Score mentioned Simpler production methods could be scorable. 

P1 Indicators Score mentioned 
Using material most suitable for customer 
 would be scorable.  

P1 Scoring Preference for score mentioned Social is more scorable in general 

P1 Indicators Measurement mentioned only recycling location after use  

P1 Preferred output Output I would make this visible 

P1 Preferred output Output graphics perhaps 

P1 Preferred output Output combination of visual with numerical outputs.  

P1 Current NPD process NPD process: Need recognition 

they start with ideas, they go through collection 
 and look at what are we missing and what could  
we improve on current collection 

P1 Current NPD process NPD process: Design specifications 
They generate ideas on which direction  
the collection has to go 

P1 Current NPD process NPD process: Design specifications 
made a decision on the most important 
 topics of the collection 

P1 Current NPD process NPD process: Design specifications they have a gradation of importance 

P1 Current NPD process NPD process: Concept development 
Finally the decision is made which items should 
 be made for the collection  

P1 Current NPD process NPD process: Concept development they start with briefings 

P1 Current NPD process NPD process: Concept development 

to gather all information also marketing  
information, consumer insights, style information 
 trend information and they make one 
 briefing of the product 

P1 Current NPD process NPD process: Concept development 
Also outside of the company, external,  
can help in the designing process 

P1 Current NPD process NPD process: Detail design 
After the briefing they will decide who 
 will work on the project 

P1 Current NPD process NPD process: Detail design 
The briefing will get more detailed  
and that is done by the product managers 

P1 Current NPD process NPD process: Detail design they will pick up communication with designers 

P1 Current NPD process NPD process: Detail design hardware designers 

P1 Current NPD process NPD process: Detail design textile designers  

P1 Current NPD process NPD process: Detail design print designers 

P1 Current NPD process NPD process: Detail design 
They follow up communication, 
 there has to be an overview of product possibilities 

P1 Current NPD process NPD process: Detail design 

After this information there is a 
 mood board made which direction  
it goes. Over time the product gets improved 

P1 Current NPD process NPD process: Testing and refinement 
When design is approved they will ask 
 suppliers to make samples, 

P1 Current NPD process NPD process: Testing and refinement samples will go through an improvement process 

P1 Current NPD process NPD process: Testing and refinement through testing 

P1 Current NPD process NPD process: Production 
When they reach the point they accept the  
product, it will go into production 

P1 
Sustainability in the NPD 
process Sustainability in the NPD process 

already at the start when they  
generate ideas 

P1 
Sustainability in the NPD 
process Sustainability in the NPD process when the briefing is made 

P1 
Sustainability in the NPD 
process Sustainability in the NPD process 

not for all products it has the same level  
of importance 

P1 
Sustainability in the NPD 
process Sustainability in the NPD process 

For some products this could be a leading 
 topic, but for some less leading topic 

P1 
Sustainability in the NPD 
process Sustainability in the NPD process it should be at the start of the process 
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P1 
Sustainability in the NPD 
process Sustainability in the NPD process 

when they already know what products  
that they want to develop 

P1 
Sustainability in the NPD 
process Sustainability in the NPD process 

The second phase, after idea generation,  
but still in the freedom to make decisions 
 on sustainability 

P1 Benefits 
Benefits of sustainability assessment in 
the NPD process That we will know what we are working on 

P1 Benefits 
Benefits of sustainability assessment in 
the NPD process you can show what makes this product sustainable 

P1 Benefits 
Benefits of sustainability assessment in 
the NPD process 

Measurability/scoring gives you the 
 opportunity to make better decisions. 

P1 Current strategy Current sustainability strategy 
strategy and products are now in a  
starting point 

P1 Current strategy Current sustainability strategy 
Sustainability now goes to a few 
 products where it has been used in the product 

P1 Long term Long term strategy 
When you know data, you set goals 
 for short and long term 

P2 Long term Long term strategy all our products are sustainable 

P2 Long term Long term strategy you should take a look at your products 

P3 Long term Long term strategy integrated in the brand 

P1 Account for when integrating Assumption about sustainability 
I really think that the products are the main 
 source of this company 

P4 Long term Long term strategy I think you should set a goal 

P1 Account for when integrating Short-term goals 
When you know data, you set goals 
 for short and long term 

P4 Long term Long term strategy for 2030 only use sustainable materials 

P2 Company role Role in the company a content marketeer 

P2 Company role Role in the company I am responsible for content in general 

P2 Current state Current sustainability status 
we started with sustainability 
 but it always has been on a product level 

P2 Current state Current sustainability status 
never has been on a corporate level as  
far as I can see for the time I have been here 

P2 Current state Current sustainable initiative we started with products from recycled canvas 

P2 Current state Current sustainable initiative That we started with solar panels on the roof 

P2 Current state Current sustainability status 
and it becomes more important for the 
 company and for us as employees 

P2 Current state Current sustainability status it has never been from a helicopter view 

P2 Current strategy Current sustainability strategy 
more on a strategic level. In the  
strategic pillar it has been made more important 

P2 Current state Current marketing 
It is in the way we communicate  
with our target group, tone of voice 

P2 Current state Current sustainability status Not that we have sustainable packaging 

P2 Long term Future marketing options 

when sustainability is an element  
there should be a separate hangtag 
 on the product 

P2 Indicators Sustainable product aspect 
But not on the packaging that itself 
 should be sustainable. 

P2 Indicators Sustainable product aspect Materials 

P2 Indicators Sustainable product aspect production  

P2 Indicators Sustainable product aspect Shipment and logistics 

P2 Indicators Sustainable product aspect not only product packaging  

P2 Indicators Sustainable product aspect the packaging used in shipment 

P2 Indicators Measurement mentioned material 

P2 Scoring Score mentioned defined the way to score this 

P2 Preferred output Output is it sustainable if so in what way 

P2 Benefits Marketing how can we communicate this 
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 product or this series 

P2 Benefits Marketing more corporate brand way 

P2 Preferred output Output The output in numbers or graphics would be fine.  

P4 Long term Long term strategy Have a point on the horizon  

P4 Long term Long term strategy Also as a marketing strategy, make a campaign.  

P2 Benefits Benefits of sustainability better overview of your products 

P2 Benefits Benefits of sustainability you get a sense and feeling of a product.  

P2 Current strategy Current sustainability strategy We have taken the first steps 

P5 Long term Long term strategy 

Long term it will be smaller and smaller  
differences between economic and 
 environmental 

P2 Current state Current sustainable initiative We have solar panels 

P5 Long term Long term strategy 

More and more companies and  
brands are looking for the possibilities. 
 So when the demand is higher, factories  
will produce more and price will be lower.  

P2 Current state Current sustainable initiative 
we started with products based on recycled  
materials for our new collection 

P6 Long term Long term strategy 
It is inevitable that these insights add, for short  
and  long-term I don’t see difference 

P2 Indicators Sustainable product aspect Logistics could be wise 

P3 Company role Role in the company 
Currently I am product manager for all  
textile related products 

P3 Company role Role in the company biggest part of my job is the product development 

P3 Indicators First sustainability possibilities 
you can choose for a recycled product that is 
 eco in the first place 

P3 Indicators First sustainability possibilities 
recycled PET bottles, that material is used for a 
 product, but you still add a process 

P3 Indicators First sustainability possibilities durability of the products 

P3 Indicators Sustainable product aspect extend the life time of a product 

P3 Account for when integrating Account for when implementing 
But you have to be sure that your products are  
strong enough to do so 

P3 Account for when integrating Account for when implementing 
This has to do with the quality of your production 
 but also with materials that you use 

P3 Indicators Sustainable product aspect skip using plastics 

P3 Indicators Sustainable product aspect packaging efficiency 

P3 Current state Current sustainable initiative  we already have solar panels 

P6 Long term Long term strategy Long-term it should be in our DNA 

P3 Current state 
Current sustainability in product 
development 

I always ask for suppliers if there are new 
 materials or developments.  

P3 Indicators Sustainable product aspect main fabric to be eco-friendly 

P3 Indicators Sustainable product aspect Buckles, other materials, metals details 

P3 Current strategy Current sustainability strategy 
We are working towards a more sustainable  
collection 

P1 Long term Future sustainability wish 

For strategy it is wished to be more sustainable 
 but especially that you know what you 
 are talking about 

P1 Long term Future sustainability strategy 
If you do not know this this makes it hard to  
communicate to the outer world.  

P3 Measurement Difficulties in measurement 
Measuring in the social pillar will be incredibly  
hard 

P3 Measurement Difficulties in measurement 

But the difficult part is that when you produce 
 in China, India or Afrika you do not actually 
 know if you produce there 

P3 Preferred output Output I prefer visual 

P3 Indicators Sustainable product aspect material is well done in the process 



108 
 

P3 Preferred output Output visually 

P3 Current NPD process NPD process: Need recognition 
we will go to different fairs, 
 for atmosphere, for trends 

P3 Current NPD process NPD process: Need recognition 
you can see the colours, the models  
of all other brands and usually you combine this 

P3 Current NPD process NPD process: Need recognition also some trend forecasts that we follow 

P3 Current NPD process NPD process: Design specifications 
At that time we start with a longlist of 
 products, based on these trends 

P3 Current NPD process NPD process: Concept development 
From these longlists we will make 
 feasibility sheets 

P3 Current NPD process NPD process: Concept development 
Based on this we will also make a 
 decision on a shortlist 

P3 Current NPD process NPD process: Detail design Than it will be discussed with management. 

P3 Current NPD process NPD process: Detail design 
After that the list is finished and we will 
 start briefing and we will go into detail 

P3 Current NPD process NPD process: Detail design She will come with a proposal. 

P3 Current NPD process NPD process: Testing and refinement 
Then we select a supplier, they will 
 make the first samples 

P3 Current NPD process NPD process: Testing and refinement We also do the price negotiations  

P3 Current NPD process NPD process: Production 
Logistics prepares their order, but 
 packaging needs to be done 

P3 Current NPD process NPD process: Production make artwork ready 

P3 
Sustainability in the NPD 
process Sustainability in the NPD process While in the development phase 

P3 
Sustainability in the NPD 
process Sustainability in the NPD process Sometimes even earlier if something is interesting 

P3 
Sustainability in the NPD 
process Sustainability in the NPD process Usually in the early phase.  

P3 Benefits Benefits of sustainability very important that we have a fair product 

P3 Benefits Benefits of sustainability 
But also the message we will bring to our 
 customers but also our competitors 

P3 Benefits Benefits of sustainability We can make a change also 

P3 Benefits Benefits of sustainability We can use it economically 

P3 Benefits Benefits of sustainability It can also bring competitive advantage 

P3 Current strategy Current sustainability strategy I don’t think that there is a strategy 

P3 Current strategy Current sustainability strategy we have some ideas, 

P3 Current state Current sustainable initiative the solar panels on the roof  

P1 Long term Future sustainability strategy 
After this has been used in products it also can 
 be used for marketing 

P3 Current state Current sustainability status 
We didn’t know where to start, because there 
 are so many levels to this.  

P3 Short term Short-term 
I think you can put it to short-term goals, 
 if you have concrete plans 

P3 Short term Short-term 
The more clear your plan is the sooner  
you can apply it 

P3 Measurement Difficulties in sustainability But the material has the most difficulties. 

P3 Scoring Score mentioned 1 recycled fabric, 2 is recycled fabric and buckles 

P3 Scoring Score mentioned 
this can transfer to the production line 
 where they produce the products 

P1 Long term Future sustainability strategy For management, that is a hard one 

P3 Current strategy Current sustainability strategy Right now it is just materials 

P2 Long term Future sustainability strategy 
we can say as an organisation: all our 
 products are sustainable, or on the logistics.  

P4 Company role Role in the company I am assistant technical product manager 

P4 Current state Current sustainability status Now, not very much actually 

P4 Current state Current sustainability status it is not my topic.  
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P4 Current state 
Current sustainability in product 
development not that much actually 

P4 Indicators Sustainable product aspect I think you should really think of materials 

P4 Indicators Sustainable product aspect also the small stuff but that is also important 

P4 Indicators Sustainable product aspect where your stuff is from 

P4 Indicators Sustainable product aspect 
you should also consider what happens  
when people throw it away 

P4 Indicators Measurement mentioned Economical stuff is easily measurable 

P4 Measurement Difficulties in measurement Social is a lot more difficult 

P4 Indicators Measurement mentioned but you can also measure equal pay 

P4 Measurement Difficulties in measurement But no discrimination, how do you know? 

P4 Measurement Difficulties in measurement 
I think you should really be in touch with your 
 people, and we are not that much in touch 

P4 Measurement Difficulties in measurement the rest is difficult 

P4 Scoring Score mentioned But you could give scores 

P4 Benefits Benefits of sustainability 
I think the environmental is the one with the,  
this adds the most value at the product. 

P4 Benefits Marketing 
You could let them know through Facebook or,  
it adds the most for the customer 

P4 Scoring Score mentioned 
You could look at a scorecard, but it would be 
 difficult to score aspects 

P4 Scoring Score mentioned You have to look at several aspects and score them 

P4 Scoring Score mentioned 
You could use SolidWorks this shows you  
environmental impact on a region 

P4 Preferred output Output Just by text or numbers 

P4 Current NPD process NPD process: Concept development 
First we make a longlist and for the new  
product and those are moved to the shortlist 

P4 Current NPD process NPD process: Concept development 
After that we are making briefings with 
 all the aspects for the designer 

P4 Current NPD process NPD process: Detail design 
Than drawing and designing starts and 
 after that there will be sources for some materials 

P4 
Sustainability in the NPD 
process Sustainability in the NPD process 

Than drawing and designing starts and 
 after that there will be sources for some  
materials. That is where sustainability  
comes in I guess.  

P4 Current NPD process NPD process: Testing and refinement They test for REACH 

P4 
Sustainability in the NPD 
process Sustainability in the NPD process I think in your briefings 

P4 
Sustainability in the NPD 
process Sustainability in the NPD process 

I think you should start earlier.  
Maybe already at the shortlist 

P4 Account for when integrating Account for when implementing I guess the greenwashing 

P4 Benefits Benefits of sustainability 
I think for us now it is mostly the story to the  
customer, so marketing 

P4 Benefits Benefits of sustainability environment benefit 

P4 Current strategy Current sustainability strategy Not that much actually. 

P4 Current strategy Current sustainability strategy I think it is marketing strategy.  

P4 Short term Short-term Short-term, I guess, it is already wat we are doing 

P4 Short term Short-term using a sustainable fabric or a reusable fabric 

P4 Short term Short-term end of life is something that should be considered 

P4 Short term Short-term Advertise with cutting the buckles of and recycle. 

P2 Long term Future sustainability strategy 
The next step is how can we develop  
sustainability and on what level.  

P2 Long term Future sustainability strategy 
Take a look at your collection what could be  
improved there 

P3 Long term Future sustainability strategy 
maybe have different modes of transportation 
available for all employees 
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P3 Long term Future sustainability strategy 
Efficiency is something to be kept in mind,  
especially in production this is essential 

P5 Company role Role in the company 
I am responsible for collection, collection  
development 

P5 Company role Role in the company private labeling 

P5 Company role Role in the company product manager 

P5 Company role Role in the company 
coach sales manager and representatives 
 as well as coach for managing product 

P5 Company role Role in the company And member of the management team 

P5 Current state Current sustainability status 
Since one year, we started with sustainability,  
eco-friendly products more and more 

P5 Current state Current sustainability status 
But now at the new collection, we start really 
 with sustainability as an important topic 

P5 Current state Current sustainability status 
This is more in the development situation  
that we use it 

P5 Current state 
Current sustainability in product 
development Where possible we do this 

P5 Account for when integrating Account for when implementing Of course we have also the economic topic 

P5 Account for when integrating Account for when implementing we need to convince general management 

P5 Indicators Sustainable product aspect The fabrics 

P5 Indicators Sustainable product aspect the detailing 

P5 Account for when integrating Account for when implementing 
Sometimes there are possibilities in the product,  
but it is more economic way, almost not possible 

P5 Current state Current sustainability status 
when it is too expensive, we will not 
 adept the possibilities 

P5 Account for when integrating Contradiction 
yeah that is the economic and the 
 environmental and social 

P5 Account for when integrating Contradiction 

Economical means often lowest price,  
but environmental does not mean the 
 lowest price 

P5 Indicators Measurement mentioned 
Mostly for the production locations we  
already use BSCI 

P5 Indicators Measurement mentioned 

We also test it by ourselves, how is the  
condition for the workers, especially for 
 private labels for big companies 

P5 Measurement Difficulties in measurement But measuring is a difficult one 

P5 Measurement Difficulties in measurement 

Because when we use recycled materials 
 for example, or ecofriendly or natural fabrics,  
but what impact it has, we really don’t know 

P5 Indicators Measurement mentioned 

we used the recycled PET bottles, we know in 
 certain length of fabric, there are x amount of  
bottles. Such things are the only thing we 
 know and can be measured.  

P5 Measurement Difficulties in measurement 

But for example the footprint than we  
don’t have any idea. It is an important 
 one. It can be an advantage for us 

P5 Current state Current sustainability status 
When we made the decision to use the 
 ecofriendly materials, how friendly are they 

P5 Benefits Benefits of sustainability 
That is also important for us to know that 
 we can use it in translation to the consumer 

P5 Benefits Marketing 
When you talk about co2, that is typical 
 ‘kengetal’ that consumers don’t understand 

P5 Benefits Marketing You need to make it more clear 

P5 Benefits Marketing 
Because figures most people don’t 
 understand it.  

P5 Preferred output Output 

we save the same as we don’t use x trees  
or something like this. Or the PET bottles. 
 You need to make it more clear. Because 
 figures most people don’t understand it.  

P5 Scoring Score mentioned that is just what I mean, you can give certain 
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 aspects a high score, and certain aspects  
a low score. 

P5 Scoring Score mentioned 
And when it is too expensive and it has a  
less score, we will not use it 

P5 Scoring Score mentioned 

But you can count in a total product what is 
 the total score for this one product. That is 
 important, in my opinion to start.  

P5 Preferred output Output 
Of course we need to count the figures, I  
assume there are standard figures for this 

P5 Preferred output Output translate it to basic language 

P5 Preferred output Output You have your official score 

P3 Long term Future sustainability strategy 
assembly that might be more efficient when  
centralized at one single supplier 

P5 Benefits Marketing consumers start to recognize it 

P5 Measurement Difficulties in measurement 
a product ‘ecofriendly’ it can be 1%, 2% 
 but it can also be 50%.  

P5 Current NPD process NPD process: Need recognition First we look to our own program 

P5 Current NPD process NPD process: Need recognition we look at what is old fashioned 

P5 Current NPD process NPD process: Need recognition 

not fully solving the customer problem  
and what needs to be redeveloped or 
 renewed or modified or do we stop with this 

P5 Current NPD process NPD process: Need recognition 
We benchmark this with other brands 
 in the market 

P5 Current NPD process NPD process: Design specifications 
what products do we need to develop 
 for this problem 

P5 Current NPD process NPD process: Design specifications Then we see ok where is the competition 

P5 Current NPD process NPD process: Design specifications where are our strong points 

P5 Current NPD process NPD process: Design specifications what are the points that we can innovate 

P5 Current NPD process NPD process: Concept development 
And we make a statement of demands 
 and then we start to develop 

P5 Current state 
Current sustainability in product 
development 

In 2019 that was the latest stage, 
 but now already in the time we start  
to develop, we already take this in. 

P5 Current state 
Current sustainability in product 
development 

once we make a drawing and everything, 
 we sent it out to manufacturers and ask 
 them to ask for a specific coating 

P5 Current state 
Current sustainability in product 
development 

This year for the first time, we ask factories for 
 four different price. The normal that we  
did in the past, please do it with a PET fabric, 
 a price with PET and PVB coating and the 
 last one is for bionic coating instead  
of BWR coating 

P5 
Sustainability in the NPD 
process Sustainability in the NPD process 

In our mind now is that this ecofriendly 
 and sustainability is already stared in the 
 creation part of the product 

P5 Preferred output Output A schedule will help us in the future, 

P5 Measurement Difficulties in measurement 

A schedule will help us in the future,  
we are willing to be more and more sustainable, 
 but now it is difficult to measure 

P5 Account for when integrating Account for when implementing 

We bring a more sustainable 
 product, but it will cost the consumer 
 5 euro extra, that sounds reasonable  
for a product from 55 or 60 euro.  

P5 
Sustainability in the NPD 
process Sustainability in the NPD process after the initial ideation phase 

P5 
Sustainability in the NPD 
process Sustainability in the NPD process before manufacturing 

P5 Account for when integrating Account for when implementing 

We will not say we have the opportunity  
for sustainable products like this and what 
 can we make of this. We will first take a look  
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at the product.  

P5 Account for when integrating Account for when implementing 
Economical part is something that  
always plays a role 

P3 Long term Future sustainability strategy 
Yes there should be a strategy but to 
 be honest this is not there yet 

P3 Long term Future sustainability strategy 
But also integrated into the people 
 that work here 

P5 Current state Current sustainability status 

Now sometimes we see something 
 on internet, or in other products or 
 industries and look at how can we adopt it 

P5 Long term Future sustainability strategy I assume that will be more and more important 

P5 Benefits Benefits of sustainability 

It is more turnover, how you can see 
 this is that sustainability is the new 
 marketing key. 

P5 Benefits Benefits of sustainability 
to make the difference with the  
competition 

P5 Account for when integrating Account for when implementing But, we are a company we need to make money 

P5 Current strategy Current sustainability strategy It is good, because we already started 

P5 Current strategy Current sustainability strategy 

When we started with it, we said ok, 
 we cannot at the top level immediately. 
 It is a long way to go. 

P5 Current strategy Current sustainability strategy 

If you compare what we did 2 years ago 
 it was nothing, now already at the 
 development stage of a product 
 we are thinking about this 

P5 Current strategy Current sustainability strategy 
Now you can see it is not at the level 
 we want, but we started 

P5 Short term Short-term 
I think that we maybe need to take the 
 economic point in the second place. 

P5 Short term Short-term 

that now the challenge is that we have 
 some possibilities and ideas but because 
 economically it is more difficult we won’t do this 

P5 Short term Short-term 

from management we need 
 to say ok, what is it worth to lower 
 profit against the step forward in 
 the sustainable products 

P5 Long term Future sustainability strategy we need to invest more in sustainable possibilities 

P5 Long term Future sustainability strategy 
Our knowledge is not at the level you  
like to have for this 

P5 Account for when integrating Account for when implementing 

when we really want to have a 
 sustainable company with sustainable products, 
 sometimes we need to make the decision 
 not the high level economic profit 

P5 Preferred output Output 

I do not want to make less profit, but we 
 need to have something to have 
 something to show to a final decision maker.  

P6 Company role Role in the company I am the owner of the company 

P6 Company role Role in the company inspirator 

P6 Company role Role in the company 
I am responsible for the collection at 
 board level and marketing at board level 

P6 Current state Current sustainability status 
I see sustainability as a something that 
 fits to our brand. 

P6 Current state Current sustainability status 
What we are promoting, encouraging  
people to cycle more 

P6 Benefits Marketing 

What we are promoting, encouraging people to  
commute differently. That is already sustainable  
compared to transport by car or by train 

P6 Current state Current sustainability status our products seduce people to cycle more often 

P5 Long term Future sustainability strategy 
It would be perfect if we have more  
knowledge of the opportunities ahead 
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P6 Long term Future sustainability strategy 

we can create the products more  
sustainable already than it would be a  
nice add on to make those two combined 

P6 Benefits Benefits of sustainability 
On thing it is a moral way,  
but it is also getting more commercial 

P6 Account for when integrating Account for when implementing 

I always say to the collection team, 
 sustainable does not always have  
to be expensive 

P6 Current state Current sustainability status We did some things with sustainability in the past 

P6 Current state Current sustainability status had a brand called re-cycling 

P6 Current state Current sustainability status 
We already made some products 
 made of recycled materials, but it was low profile 

P6 Current strategy Current sustainability strategy 
two years ago we decided to have  
sustainability as a pillar in our strategy 

P6 Current strategy Current sustainability strategy 
we pushed the collection team to 
 more sustainable products 

P6 Current state Current sustainable initiative 
products with recycled PET and 
 made the new product made from Rattan 

P6 Current state Current sustainable initiative 
I pushed them to go to a version of  
recycled material 

P6 Current strategy Current sustainability strategy the use of sustainable materials is kind of the base 

P6 Long term Future sustainability strategy 
inevitable way of production to make 
 it as sustainable as possible 

P6 Indicators Measurement mentioned materials 

P6 Indicators Measurement mentioned What do we use 

P6 Indicators Measurement mentioned where do they come from 

P6 Indicators Measurement mentioned how are they created 

P6 Indicators Measurement mentioned and what happens after the product 

P6 Indicators Measurement mentioned because a product should last for a long time 

P6 Indicators Measurement mentioned Materials are number 1 

P6 Indicators Measurement mentioned how the product can be recycled after use 

P6 Indicators Measurement mentioned 
we should create a product that 
 lasts a long time, even when the price is lower 

P6 Indicators Measurement mentioned all the standard stuff like child labor 

P6 Indicators Measurement mentioned human rights 

P6 Indicators Measurement mentioned Packaging 

P6 Indicators Measurement mentioned transport 

P6 Long term Future sustainability strategy 
It is for us to point to a mark in the future, 
 to see how do we get there.  

P6 Account for when integrating Account for when implementing 
But on the other hand there is import 
 of materials, you know how the discussion is 

P6 Account for when integrating Account for when implementing Energy is not the problem 

P6 Indicators Measurement mentioned the pollution of the transport that is the problem.  

P6 Account for when integrating Contradiction 
I think a lot of the economic aspects  
are bases on short-term vision 

P6 Account for when integrating Synergy 
But we are a frontrunner on sustainability, 
 that still will pay off from a commercial point of view.  

P6 Measurement Preference for measurement mentioned yes I think so. Of course 

P6 Indicators Measurement mentioned 
less paperwork yes we should see how 
 much overhead there is to create a product 

P6 Indicators Measurement mentioned 
Yes you can use renewable materials, 
 you can measure that 

P6 Indicators Measurement mentioned 
Lower energy use, that is measurable 
 as possible.  

P6 Measurement Difficulties in measurement 
We do not know exactly how, but we  
do not know for sure 



114 
 

P6 Measurement Difficulties in measurement 

We need some tools to know that if 
 someone creates fabric, how much 
 energy is used, colouring, coating, 
 talking to suppliers of every part and 
 ask them this information 

P6 Measurement Difficulties in measurement 
we are depending on how well they can 
 measure, the things we like to know 

P6 Measurement Difficulties in measurement 
In theory it would be possible to 
 calculate this, but it is a lot of work for them 

P6 Measurement Difficulties in measurement 

if it is already a large supplier to fashion or 
 outdoor industry because we 
 are only a small player 

P6 Short term Short-term energy is not a long term problem 

P6 Preferred output Output 
at the end I would like to see a KPI 
 per product with a score from 0 till 100 

P6 Benefits Benefits of sustainability 
see where are the challenges, 
 what should we do, what are the challenges 

P6 Long term Future sustainability strategy 

The ideal situation would be to 
 produce in the countries where your turnover 
 is also the biggest 

P6 
Sustainability in the NPD 
process Sustainability in the NPD process 

In briefings I push them now every 
 time that sustainability is a no brainer, 

P6 Current state 
Current sustainability in product 
development 

sustainability is a no brainer, more 
 based on material 

P6 Current state 
Current sustainability in product 
development 

more based on material, I see the social 
 part as a no brainer, but this can also 
 be improved to 

P6 Current state 
Current sustainability in product 
development 

We tell suppliers we want to have this,  
we want to go from here to there. 

P6 Account for when integrating Account for when implementing 

This should not lead to a cost increase,  
a lot of things should lead to a cost decrease, 
 less waste, people more motivated in a team 

P6 Long term Future sustainability strategy 
with brand management with in this  
company is not spread enough 

P6 Long term Future sustainability strategy 
You can also use brand management  
to the suppliers 

P6 Current strategy Current sustainability strategy We do not expect much from our suppliers 

P6 
Sustainability in the NPD 
process Sustainability in the NPD process 

In the beginning, in the briefing. It should 
 be in the briefing, as a requirement 

P6 Preferred output Output 

We have a better 1 and better 2 and best. 
 On sustainability you can also have  
something like that 

P6 Account for when integrating Account for when implementing 
to be more relevant to the consumer and  
be more distinguished from competitors.  

P6 Benefits Benefits of sustainability 
The benefit is that you can objectively 
 discus about sustainability 

P6 Account for when integrating Account for when implementing 
There is a lot of green washing, and I don’t 
 want that in my company 

P6 Account for when integrating Account for when implementing 
I want to stay away from green washing 
, it should be objective 

P6 Benefits Benefits of sustainability 
When you have it objective, you can have 
 a rational discussion also internally 

P6 Benefits Benefits of sustainability 
To have grip on sustainability and take 
 the team to the next level 

P6 Account for when integrating Account for when implementing We are not the front runner in sustainability 

P6 Current strategy Current sustainability strategy we are moving ahead now faster. That is good 

P6 Account for when integrating Account for when implementing 

It is always the internal struggle that sustainable 
 is expensive, ugly and people do not want 
 to pay for that 

P6 Account for when integrating Account for when implementing 

Some retailers think it is nice,  
but people wont buy a product more 
 because it is sustainable but don’t over do it. 
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P6 Current strategy Current sustainability strategy 
So from strategy I think we are on the 
 right direction.  

P6 Long term Future sustainability strategy Our cars are not electric  

P6 Current state Current sustainable initiative we already have green energy here 

P6 Long term Future sustainability strategy But our impact is in our products 

P6 Benefits Benefits of sustainability we can show it to the world 

P6 Account for when integrating Account for when implementing 

The product fits style and function,  
and of course it is sustainable, 
 it should be a no brainer 

P6 Short term Short-term 
If we have something, like a KPI of 
 how sustainable production of a product is 

P6 Short term Short-term You can see how to improve 

P6 Account for when integrating Account for when implementing 
Which of course must fit the other  
requirements our brand has 

P6 Long term Future sustainability strategy 
Always looking for better ways to  
get it more sustainable 

P6 Short term Short-term 
On short term we have a lot to find  
out which products are more sustainable 

P6 Long term Future sustainability strategy 
This could lead to different production,  
closer by 

P6 Long term Future sustainability strategy 

But in the base the strategy, 
 if you have the products sustainable, 
 then you can go forward in  your chain 

P6 Long term Future sustainability strategy 
looking at ways of how to get product 
s back in recycled or to get the impact here 

P1 Long term Future sustainability strategy 
when figures get clearer, from that you 
 can form a strategy 

P6 Long term Future sustainability strategy 
Make a list of all the products, and translate 
 it to a total KPI 

P7 Company role Role in the company 
I am responsible for the product development 
 and purchasing department 

P7 Company role Role in the company 

everything that has to do with product 
 development, purchasing, also logistics  
and quality 

P7 Current state Current sustainability status 
It is something we try to implement in our 
 products as much as possible 

P7 Current state Current sustainable initiative 

we have developed new product, on both product 
categories. One of the goals 
 was that it has to be sustainable product. 

P7 Current state Current sustainable initiative 

introduced with leaves on the outside. To 
 make it as sustainable a possible we tried 
 to use fabrics that are sustainable or a  
sustainable coating 

P7 Current strategy Current sustainability strategy for this year we continue with this approach 

P7 Benefits Consumers 
That for the end consumer sustainability 
 becomes more and more important 

P7 Measurement Difficulties in measurement 
all our products are produced in Asia, we  
cannot control the whole supply chain 

P7 Account for when integrating Difficulties in sustainability initiatives 
is it possible to produce with recycled 
 plastics, they are still negative about this, 

P7 Scoring Score mentioned 
Well I think for some of them you have to 
 make a scale from 1 to 5 or 1 to 10 

P7 Measurement Difficulties in measurement 
That is the biggest challenge, how to 
 measure them 

P7 Preferred output Output you have to make a kind of score card  

P7 Scoring Score mentioned 
yes I think you have to make a kind of 
 score card with the aspects of sustainability 

P7 Preferred output Output we have to give a value to each score 

P7 Scoring Score mentioned give a value to each score  

P7 Preferred output Output put them in a chart or something like that 
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P7 Preferred output Output in the end you come to a total score 

P7 Preferred output Output I think in a scorecard 

P7 Preferred output Output 
make it in a graph that is even better  
because than it becomes more visible 

P7 Preferred output Output 
an easy way to compare choices  
we make during the development process.  

P7 Current NPD process NPD process: Design specifications 
Usually we start with a longlist and go 
 to a shortlist 

P7 Current NPD process NPD process: Design specifications 
We try to make a feasibility sheet of  
each project 

P7 Current NPD process NPD process: Concept development Every project starts with a briefing 

P7 Current NPD process NPD process: Concept development It can be a small briefing or it can be extensive 

P7 Current NPD process NPD process: Detail design 

Finally either we make a development 
 sheet or make a technical drawing from 
 a design company 

P7 Current NPD process NPD process: Detail design 

With these drawings we try to find a supplier 
 somewhere in the world who is able to 
 make an sample and a quotation 

P7 Current NPD process NPD process: Detail design 
Finally from two or three suppliers we go to 
 one supplier 

P7 Current NPD process NPD process: Testing and refinement 
Then we finalize the project, do all the  
testing and they will start production.  

P7 
Sustainability in the NPD 
process Sustainability in the NPD process 

In my opinion it is already part of the 
 feasibility study 

P7 
Sustainability in the NPD 
process Sustainability in the NPD process gets a lot of attention during the briefing 

P7 
Sustainability in the NPD 
process Sustainability in the NPD process 

there you are already making decisions  
what the product should look like 

P7 Account for when integrating Account for when implementing 

That is also good information for an  
external designing company because 
 they have to come up with the final solution 

P7 Account for when integrating Account for when implementing 

They have to know in advance what is  
important for the company 
 with respect to sustainability 

P7 
Sustainability in the NPD 
process Sustainability in the NPD process 

They have to know in advance what is 
 important for the company 
 with respect to sustainability 

P7 Benefits Benefits of sustainability a competitive advantage 

P7 Benefits Benefits of sustainability 

We make the company 
 more attractive for the 
 end consumer 

P7 Benefits End consumers 
Sustainability becomes more and more  
important for them  

P7 Benefits Marketing 

communicate sustainability as an 
 important aspect of the product they decide to 
 choose for that product 

P7 Account for when integrating Account for when implementing 
it is important that the product is still on the 
 same price level 

P7 Account for when integrating Account for when implementing 

If we make an ugly product on the  
same price level, 
 they will decide to buy the product they like more 

P7 Current strategy Current sustainability strategy Well the strategy is actually quite new. 

P7 Account for when integrating Difficulties in sustainability 
Within the company it is still difficult 
 for many departments 

P7 Account for when integrating Difficulties in sustainability 
what can we do to be to become 
 more sustainable 

P7 Short term Short-term 

I think that we could set goals like 50% 
 of our products must at least contain for 
 item one to aspects what we can say this is 
 more sustainable as we have used before 

P7 Short term Short-term can still be that we are not there but at 
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 least we can make small steps 

P7 Short term Short-term I don’t know what is reasonable there 

P7 Short term Short-term we have to make KPI’ 

P7 Scoring Score mentioned make a score on sustainability 

P7 Long term Long term strategy more knowledge about sustainability 

P7 Long term Long term strategy set goals on the company level 

P7 Long term Long term strategy 
we start on the products, but also on the 
 sales side, or marketing side 

P7 Long term Long term strategy you can make company goals for sustainability 

P7 Measurement Difficulties in measurement 
Also there it is very difficult and hard 
 to measure. 

P7 Long term Future sustainability strategy 
help us score, I think it would be good to 
 have a next internship 

P7 Long term Future sustainability strategy 
That is something where we need  
help as well 

P7 Account for when integrating Account for when implementing Everybody is busy with their daily things 

P7 Account for when integrating Account for when implementing 

we do not have time enough to really dig 
 in it and see what can be achieved and  
what not 

P7 Current state Current sustainability status 
we have done something but we haven’t  
done what we could have done 
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Appendix G: Longlist of indicators with amounts mentioned during interviews 
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Development & 
Testing  

Raw materials 
  

Production & assembly 
  

Packaging and 
distribution  

Usage and Standby 
  

Maintenance and 
repair  

End of life 
  

Environmental Reducing or making 
sustainable use of natural 
resources  

Less paperwork 
4 
 
Less prototyping 
2 

Use less material 
3 
 
Use renewable material 
6 
 
Avoid long transport 
5 
 
Use of recycled 
materials 
7 
  

Lower energy use 
2 
 
Energy from renewable 
source 
2 
 
No waste of materials 
5 
 
Recycling of waste 
materials 
4  

Small product means 
less material means 
less waste 
1 
 
Make use of 
sustainable packing 
material 
6  

Prevent need of 
consumables 
2 
 
Make stage as long as 
possible reduce 
energy need 
3 

No/less materials 
needed for repair 
and maintenance 
3 

Design for long life 
6 
 
Disassembly and 
reusage of parts 
5 

 

    

Preventing or reducing 
pollution of land, water 
and air 
  

Less traveling to 
firm locations or 
customers 
2 

Use materials that 
naturally dissolve 
3 
 
Use of recycled 
materials 
7 
 
Prevent ozone depletion 
5 
  

Lower emissions during 
production 
4 
 
Energy from renewable 
source 
3 
 
Recycling of waste 
materials 
6 

Small space used in 
transport 
4 
 
Sustainable packaging 
material 
7 

Use of naturally 
dissolving or reusable 
consumables 
3 

No emissions or 
waste created 
during maintenance 
3 

Use naturally dissolving 
or reusable materials 
3 
 
Design for recyclability 
6 
 
Reverse logistics 
6 

    

Preventing or reducing 
the destruction of 
ecosystems 
  

Not building new 
labs or test areas 
0 

No materials extracted 
or grown in ecosystems 
at risk 
1 
 
Prevent ozone depletion 
2  

No building new 
assembly or 
production locations 
0  

Less storage needed  
 1 
 
Less transport needed 
2 

Usage does not 
require big space or 
infrastructure 
2 

No extra building 
centre required 
2 

Use naturally dissolving 
or reusable materials 
3 
 
Reverse logistics 
5 

    

Preserving or protecting 
living species through 
  

Avoid product 
testing  
with animals 
2 

Avoid materials 
extracted at risk 
of harming living species 
3 

Avoid noise and emission 
that could harm animals 
3 

avoid packaging that 
can harm 
animals 
4 

Avoid noises, waste 
and emissions which 
could harm animals 
2 

No animal harm 
when the product is 
broken 
4 

Avoid materials that can 
harm animals 
4 
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  Development & 

Testing  

Raw materials 
  

Production & assembly 
  

Packaging and distribution 
  

Usage and Standby 
  

Maintenance and 
repair  

End of life 
  

Social Preserving 
human  
rights 
 
 

 

No discrimination in  
development team 
7 

Human rights protected 
during material extraction 
5 

Human rights protected  
during production/  
assembly 
7 

Packaging that is 
convenient 
to open for everyone 
4 

Usage is possible by  
everyone, inclusion 
2  

repair or 
maintenance equal 
for every user 
3 

Offer recycling options to 
avoid third world  
recycling 
6 

    

Preserving 
human/  
societal 
wellbeing 
  

Prevent work stress 
realize safe testing 
conditions 
2 

Materials extracted under or 
grown under safe conditions 
6 

Healthy and safe 
production 
and assembly conditions 
6 

Healthy and safe 
packaging conditions 
3 

Good usage, 
ergonomics 
safety 
4 

Product is still safe 
when broken 
4 

Design for product that is 
safe to disassemble 
5 

    

Preserving or 
increasing 
human /  
societal wealth 
  

Equal pay of team 
members 
at different locations 
1 

Materials supply under fair 
trade conditions 
6 

Equal and fair pay,  
6 

Fair trade along 
distribution line 
6 

Fair pricing  
6 

Cost for 
maintenance/repair 
are fair 
5 

Design for long life 
6 
 
Design for reusage of 
parts 
7 
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Development & 
Testing  

Raw materials 
  

Production & assembly 
  

Packaging and 
distribution  

Usage and Standby 
  

Maintenance and 
repair  

End of life 
 
  

Economical Lower cost 
  

Smaller development 
team less hours 
available 
0  

Usage of cheapest 
materials 
3 

Using existing production  
facilities 
7 

Simple packaging and a 
small  
packaging network 
4 

small amount of 
features,  
low tech solutions 
0 

No need for 
maintenance, if so, 
make it paid 
7 

Short life through low 
quality materials 
0 

    

Faster 
development 
  

Working over hours,  
assigning bigger team 
1 

Fastest or existing supply 
chain 
5 

Using simple production  
methods/ simple 
techniques 
3 
  

Using simple packaging 
and  extensive 
distribution 
3  

small amount of 
features,  
low tech solutions 
0 

Fast developed 
product, requires 
more maintenance 
1 

Short life through low 
quality materials 
0 

    

Higher customer 
value 
  

Understanding 
customer problems 
Testing solutions 
7  

Using material most 
valuable for  
the customer 
5 

Choosing the best  
technologies 
3 

High quality packaging  
high coverage 
distribution 
3  

Customizable features 
5 

Low maintenance 
needs 
5 

Long product life,  
reusability 
7 

    

Higher 
competitive  
advantage 
  

More market analysis 
+ novel ideas 
generation 
7 

Higher quality material  
than the competitor 
3 

Achieve a better 
production  
quality 
6 

High quality packaging  
high coverage 
distribution 
2 

More features than  
competitor 
5 

Low maintenance 
needs 
5 

Longer life than 
competitors product 
6 
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Appendix H: Economical model used by focal firm 
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Appendix I: results beta test 

To test the tool on the actual users of the tool, the beta test was performed in three sperate sessions. 

The first session is performed with a product manager and the CPO. The second session is performed 

with a product manager and the third session is performed with the head of purchase which is in charge 

of the topic sustainability within the company. For this test, one of the products was taken that was 

developed in the newest collection and marketed two months prior to the test. This already marketed 

product was taken because the time that the tool is actually used in the new product development, 

did not fall in the timeframe of this study. The choice for this product was made because this was the 

most radical new product from the previously developed collection of new products. The product 

chosen is a product that is wearable when detached from the transportation vehicle. This radicalness 

in this new product is the fully waterproof abilities of the product and an integrated rear light for safety 

reasons. For the development of this product there was a strong focus on the design, and in the 

development process there was no emphasis placed on the sustainability of the product.  

Results CPO and product manager 

Conducting the first beta test with one of the product managers and the CPO of the company, resulted 

in the radar graph depicted in Figure 6. Noticeable is that there are only some aspects or indicators 

scored high in the first life cycle phases, which resulted in one spike in the blue quadrant and almost 

none of the other indicators in that quadrant scoring above a 3. In the orange quadrant (Production 

assembly and transportation), there are over all higher scores given to this product, and it becomes 

clear that the information that these employees of the company have is more explicit. In this phase. 

The use and maintenance life cycle phases, which corresponds to the grey quadrant in the radar graph, 

scores higher than the other two. This could be a result of the fact that products are already in a more 

developed phase when assessing for sustainability and these aspects and indicators are generally 
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already taken into account in the product development process. The end of life scores remarkably low, 

with only a single spike in the avoidance of materials that can be harmful for animals in end of life.  

Results product manager 

Conducting a secondary beta test with another product manager resulted in the radar graph that is 

depicted in Figure 7. Although the scores at certain aspects varied, the general outcome of the radar 

graph is similar to the previously shown result in Figure 6. The spikes per quadrant in the radar are at 

the same aspects and although there is some variation in the height of the scores, comparing the two 

graphs, the same conclusions can be drawn: where this product does well on sustainability, and where 

this product should or can be improved on sustainability.  

Results purchase 

In Figure 8 the results from the beta test with the employee of the company that manages 

sustainability the company and manages purchasing in the company. This again had similar results and 

high scores in the same quadrants. The quadrants in which this product excels are again the production 

and assembly and the usage, maintenance and repair quadrants, which correspond with the grey and 

orange quadrants in the graph.  
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