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a b s t r a c t 

Many companies have innovated their business models in their attempts to transition towards a circular 

economy. However, the label ‘circular’ does not necessarily mean better for the environment. How do 

companies measure the environmental performance of their business models? And as they alter them 

for a circular economy, how do they forecast the potential environmental impacts? These questions are 

important to better understand the impacts of circular business models. This study sets out to answer 

these questions through 29 semi-structured interviews and 39 survey responses, with business develop- 

ers, managers, product designers and consultants from more than 10 industries. The results reveal that 

while most participants measure the impact of their current business models, they do not forecast the 

future impacts of their circular business ideas before implementation. The most popular measurement 

method was rules of thumb, followed by life-cycle assessment (LCA) or LCA-based tools. A lack of data, 

increased uncertainty during experimentation and a lack of knowledge are the common barriers that 

keep the participants from measuring environmental impacts. We also found that startups give a lower 

priority to measuring impacts than large corporates. However, despite the latter having more resources 

to measure impacts, results from impact assessment might not lead to direct design improvements in 

the same design cycle. An overarching finding was that the extent of positive impact of circular business 

models remains uncertain for many participants. Future research can work on developing methods or 

frameworks that resolve these issues. 

© 2021 The Author(s). Published by Elsevier B.V. on behalf of Institution of Chemical Engineers. 

This is an open access article under the CC BY license ( http://creativecommons.org/licenses/by/4.0/ ) 
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. Introduction 

The need for a more circular economy is increasingly be- 

ng recognised by both governments and the private sector 

 European Commission, 2020 ; Government of Canada, 2019 ; 

overnment of the Netherlands, 2016 ; Lewandowski, 2016 ). Busi- 

esses are trying to become more sustainable by trialling cir- 

ular business models (CBMs) that aim at longer product life- 

imes and production of less waste ( Bocken and Antikainen, 2018 ; 

eissdoerfer et al., 2020 ). Companies often do this through busi- 

ess model experimentation ( Bocken and Snihur, 2020 ), which 

ends to follow the – ‘build, measure, learn’ – Lean Startup ap- 

roach ( Blank, 2013 ; Ries, 2011 ). This is an iterative approach, 

here different business strategies are repeatedly trialled to find 

he best product-market fit ( Chesbrough, 2010 ). In the circular 

conomy context, business experimentation also focuses on ad- 

ressing pressing sustainability issues, in particular to narrow, 
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low, close, and regenerate resource loops ( Bocken et al., 2016a , b ;

onietzko et al., 2020a ). 

However, the label ‘circular’ does not necessarily mean more 

ustainable, unless a business model is specifically designed to 

e so ( Blum et al., 2020 ). Well-intended circular solutions can 

ave unintended rebound effects with higher environmental im- 

act ( Siderius and Poldner, 2021 ; Warmington-Lundström and Lau- 

enti, 2020 ). Previous empirical experiments have shown that con- 

umers might consume larger quantities of products than usual, 

f they perceive it to be a more sustainable option ( Catlin and 

ang, 2013 ; Warmington-Lundström and Laurenti, 2020 ). Thus, it 

s important to keep track of the environmental impacts while 

nnovating, to avoid rebound effects ( Zink and Geyer, 2017 ) and 

issed opportunities. 

Many environmental impact assessment approaches have been 

escribed in both literature and practice ( Harris et al., 2021 ; 

ravchenko et al., 2019 ; Moraga et al., 2019 ; Sassanelli et al., 2019 ).

ome approaches are focused on ex-post assessment, or ‘measur- 

ng after the event’, while others are specialised for ex-ante assess- 

ent, or ‘forecasting’ impact before the event ( Kravchenko et al., 
emical Engineers. This is an open access article under the CC BY license 
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019 ; Pieroni et al., 2018 ). However, there seems to be a ’design-

mplementation gap’ between the many sustainability and cir- 

ularity impact assessment tools created by researchers (e.g., 

ocken et al., 2019 ; Pieroni et al., 2019 ), and those used in prac-

ice. Many tools created by academics are not used in practice, in 

articular when they have not been tested with prospective users 

 Baumann et al., 2002 ; Tyl et al., 2015 ). This suggests an issue with

he viability, feasibility and usability of the current environmental 

mpact assessment tools ( Baldassarre et al., 2020 ). There seems to 

e a disconnect between what researchers create, and what prac- 

itioners need and can use ( Van de Ven, 2007 ). 

Further, there is a surprising lack of empirical research on 

ow companies currently assess their environmental impacts, and 

ow they forecast the environmental impacts of their new cir- 

ular business models ( Bocken et al., 2018 ). Many recent stud- 

es have focused on using environmental impact assessment 

ools to measure the impact of new circular business models 

e.g., Hoffmann et al., 2020 ; Jacobson et al., 2021 ; Johnson and 

lepys, 2021 ; Lindahl et al., 2014 ). However, how companies use 

nvironmental impact assessment methods during the business 

odel experimentation process is less clear. This leads to the re- 

earch gaps this study aims to address: understanding how com- 

anies measure environmental impact of their current and future 

usiness models, and what barriers they face in doing so. The re- 

earch questions of this study are: 

RQ1. How do companies measure the environmental impact of 

their current business models? 

RQ2. As companies experiment with circular business models, 

how do they forecast the potential environmental impacts? 

RQ3. What are the barriers faced by companies when measur- 

ing environmental impact? 

It is important to understand the answers to these questions, 

ecause only by measuring and forecasting impact can compa- 

ies validate their assumptions about the environmental impacts 

f their business models. By showing how companies currently 

easure the environmental impacts of their business models, this 

tudy shares insights into common industry practices and barriers 

elated to measuring environmental impact. The findings can ben- 

fit researchers working on impact assessment methods by filling 

 crucial gap in circular economy literature through empirical ev- 

dence. The results can also be of use to business developers, de- 

igners, and consultants, who are involved in the process of CBM 

xperimentation, by bringing to light the areas that need more 

upport in the environmental impact assessment process. 

The following section gives an overview of the conceptual back- 

round ( Section 2 ). Section 3 describes the methods, Section 4 re- 

orts the results, and Section 5 discusses the findings and limita- 

ions. This is followed by the conclusion in Section 6 , and sugges- 

ions of future research avenues. 

. Conceptual background 

In the following three sub-sections we first define circular busi- 

ess model experimentation. We classify companies that experi- 

ent towards circular business models into two broad categories, 

ith examples. Second, some examples of the environmental im- 

acts and rebound effects that can result from circular business 

odels are reviewed. In the final section, we discuss the different 

ypes of environmental impact, and give an overview of the envi- 

onmental impact assessment tools currently available for use to 

cademics and practitioners. 
274 
.1. Experimentation towards circular business models 

Circular business models present a viable alternative to the cur- 

ent linear systems of production and consumption ( Bocken et al., 

016a ; Yang et al., 2018 ). Some examples of such business mod- 

ls include rental, subscription or leasing, refurbished, remanufac- 

ured and secondhand products. These types of business models 

ave the potential to significantly reduce environmental impact if 

ctively designed to do so ( Tukker, 2004 , 2015 ). While many defi-

itions exist, for the purpose of this study, a business model is de- 

ned as the basic plan of how a business proposes, creates, delivers 

nd captures value ( Teece, 2010 ). Circular business models (CBMs) 

re business models that specifically target environmental and eco- 

omic resource savings through narrowing, closing, slowing and 

egenerating resource loops ( Bocken et al., 2016a ; Konietzko et al., 

020b ). Businesses do not necessarily need to close resource loops 

y themselves, within their own internal system boundaries, they 

an also be part of a system of business models that together close 

 material loop, and work towards a ‘circular’ goal ( Antikainen and 

alkokari, 2016 ; Mentink, 2014 ). 

Companies typically test and validate these new business model 

pportunities through experimentation ( Bocken et al., 2016c ). Busi- 

ess model experiments can help reduce uncertainty, manage risk 

nd test organisational capabilities in a controlled environment 

 Poortinga and Whitaker, 2018 ; Vandenbroele et al., 2019 ). This 

arly trial phase tends to involve multiple iterative rounds of test- 

ng and pilots. Previous studies in product design literature have 

uggested that 80–90% of a product’s environmental impact is de- 

ided in the design phase ( Konietzko et al., 2020b ; Millet et al.,

007 ). We hypothesize that the same is true for business mod- 

ls, since circular business models are not sustainable by de- 

ault ( Curtis and Mont, 2020 ; Tukker, 2004 ). Thus, it is important

o forecast the potential environmental impacts of new business 

odels at an early stage, to maximize their impact reduction po- 

ential. 

Companies that experiment with circular business models can 

roadly be classified into two categories ( Fig. 1 ). First, there are 

linear’ firms that are experimenting with circularity. These are 

raditional established firms with linear business models, that 

re trialling new CBMs ( Bocken et al., 2017 ; Weissbrod and 

ocken, 2017 ). These firms still exploit their linear business mod- 

ls as the primary source of revenue, but they conduct business 

xperiments to trial new ways of doing business to reduce their 

nvironmental impact. Some recent examples of this include IKEA’s 

uy-Back Program ( IKEA, 2021 ), Volvo’s car sharing and subscrip- 

ion initiatives ( Volvo, 2021a , N. b ) and Adidas’s rental platform 

rial in France ( Adidas, 2021 ). 

The second category of companies are those that are ’born 

ircular’, that started out with circular business models as their 

ore business strategy ( Henry et al., 2020 ), but their business 

xperiments can lead them in two directions. In the first case, 

xperimentation could lead to new ‘circular’ revenue streams, 

alue propositions and market niches. An example of this is Fair- 

hone, a company that sells modular phones and encourages re- 

air ( Fairphone, 2021 ), has recently tested a new phone-as-a- 

ervice initiative where the company retains ownership of the 

hones ( Circle Economy, 2017 ). Another example is the packag- 

ng reuse company Loop ( Loop, 2021 ), that has trialled new zero- 

aste e-commerce systems ( WEF, 2019 ). In the second case, some 

orn circular companies can also conduct business experiments 

hat lead them in the direction of linearity ( Zink and Geyer, 2017 ).

his might be the case because there is increased demand for 

heir product offerings, and they are exponentially growing in size, 

esulting in higher environmental impact ( Hamann et al., 2019 ; 

ollingsworth et al., 2019 ). Another reason may be the pressure 

o create new revenue streams, and stay ahead of competition 



A. Das, J. Konietzko and N. Bocken Sustainable Production and Consumption 29 (2022) 273–285 

Fig. 1. Categorisation of businesses experimenting towards circular business models. 
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 Hamann et al., 2019 ). These ‘linear’ ventures, and resulting in- 

reased environmental impact, may be temporary or permanent, 

nd they might be intentional or accidental. Such companies could 

e put in this situation because they are unaware of the envi- 

onmental impacts of their new business ideas before implemen- 

ation. An infamous example of such a case includes the Mobike 

icycle graveyards created from exponential growth and oversup- 

ly ( Haas, 2017 ). So, business experiments conducted by compa- 

ies that may have started out as ’circular’ or sustainable, could 

ither create new ‘circular’ business opportunities, or move them 

owards linearity through unintended rebound effects ( Zink and 

eyer, 2017 ). 

The above examples illustrate that business strategies can 

hange quickly and iteratively with every step of the experimenta- 

ion process ( Bocken et al., 2017 ), as companies trial new ways of

oing business to remain competitive. And with every step, they 

ake implicit or explicit decisions on the environmental impact 

hat follows. It is important to measure the environmental impact 

f these decisions during the experimentation phase itself, in order 

o prevent design lock-ins ( Millet et al., 2007 ). So how are these

xperimenting companies keeping track of their environmental im- 

act? 

.2. Environmental impacts of circular business models 

As mentioned earlier, CBMs might not be more environmen- 

ally sustainable ( Blum et al., 2020 ; Manninen et al., 2018 ). Per-

eived savings from circularity can sometimes lead to rebound ef- 

ects by increasing consumption of other resources ( Blum et al., 

020 ; Catlin and Wang, 2013 ). Moreover, consumers can some- 

imes be careless towards rental products, diminishing their po- 

ential lifetimes ( Tunn, 2020 ). A 2013 experiment conducted by 
275 
atlin and Wang (2013) demonstrated rebounds of consumers who 

ere given access to wastepaper recycling facilities at public re- 

trooms. Based on the narrative that recycling is beneficial for the 

nvironment, consumers were later shown to use more paper tow- 

ls, compared to the control group, when given the option to recy- 

le them. The authors suggest that this might be due to consumers 

eing unaware of the true costs of recycling, and that “making re- 

ycling readily available at all times could actually boomerang such 

hat in some cases people consume more than they otherwise would”

 Catlin and Wang, 2013 , p. 123). This experiment shows that re- 

ycling can only be a means to an end, and that overall resource 

onsumption needs to be reduced to derive environmental bene- 

ts. 

Another recent study by Warmington-Lundström and Lau- 

enti (2020) on a peer-to-peer boat sharing platform, showed that 

oth the boat lessees and the lessors experienced rebound effects. 

n the case of some participants, the rebound effect contributed 

o losing about one-fifth of potential emissions reduction obtained 

rom the resource sharing. Many study participants reported in- 

reased consumption of resources, enabled through economic sav- 

ngs. In some cases, more air travel was undertaken because of the 

nancial savings. In other cases, a higher personal use of the boat 

han usual was reported. This resulted in a net increase of most of 

he participants’ annual emissions, despite being part of a resource 

haring business model. Such field experiments can be crucial in 

howcasing whether a perceived “green” activity actually has the 

ntended environmental benefits. Therefore, it is important to keep 

rack of environmental impacts while trialling new circular busi- 

ess ideas. 

So how are businesses currently measuring their environmen- 

al impact? A brief literature scan for empirical studies on this 

opic was done using Web of Science and Google Scholar be- 
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ween February and May 2021. The search strings used a com- 

ination of the following keywords: “environmental impact mea- 

urement”, “environmental impact assessment”, “business model”, 

circular business models”, and “empirical research”. For exam- 

le, a search string used was, “environmental impact assessment”

ND “business models” AND “empirical research”. The search in- 

luded titles, abstracts and keywords, and was limited to jour- 

al articles and reviews. This revealed that most past studies 

 Epstein et al., 2018 ; Hörisch et al., 2015 ; James, 1994 ) have fo-

used on showcasing the best practices for environmental impact 

easurement, and the efficacy of impact measurement tools. A 

ore recent study by Braig and Edinger-Schons (2020) conducted 

ome related empirical research. But their primary objective was 

o explore a group of companies’ motivations behind employing 

impact measurement and valuation” methods to assess social and 

nvironmental impacts. The study did not conduct research from 

he perspective of businesses experimenting and transitioning to- 

ards CBMs. Apart from this, only the Moreno (2013) study con- 

ucted empirical research on this topic, as part of exploring a 

arger research gap on documenting the managers’ perceptions on 

ntegrating sustainability in business management. The study sur- 

eyed 192 Spanish companies on how they perceive measurement 

f the impact of their business activities on sustainability. How- 

ver, this study only looked at the management accounting per- 

pective and asked participating companies about their views on 

ntegrating “full cost accounting”. This is defined as identifying and 

uantifying the full range of direct, indirect, and intangible costs, 

f the product life cycle, product line, process, service, or activity. 

oreover, this study was limited in its geographical scope and con- 

ucted in 2013, when the discussion within the private sector on 

dvancing CBMs and assessing their impact just started. Thus, the 

hort literature search did not find any empirical studies that in- 

estigated about the actual methods organisations employ to mea- 

ure environmental impact. 

.3. Present state of environmental impact assessment 

Environmental impacts can be created at the micro, meso and 

acro-levels ( Harris et al., 2021 ; Johnson and Schaltegger, 2020 ). 

he micro-level is the level of the product or company, the meso–

evel refers to the level of industrial networks, and the macro-level 

s at the level of cities, nations, or society in general. Environmen- 

al impact assessment tools tend to be specifically tailored to one 

r more of these levels. For this study, we focus on the micro-level. 

he word ‘tool’ is used as an overarching term to describe frame- 

orks, assessment methods, indicators, strategies, and tools that 

an be used by a company to determine the environmental impact 

f its business model. 

Many types of tools exist in both academia and prac- 

ice for assessing the environmental impact of business models 

 Pieroni et al., 2019 ). However, most of these existing methods 

ocus only on the product or material-flow levels ( Bocken et al., 

016b ; Moraga et al., 2019 ; Walzberg et al., 2021 ). Some examples

f commonly used impact assessment tools are Input/Output Anal- 

sis, Life Cycle Assessment (LCA), Material Flow Analysis, Recycling 

fficiency Rate, Global Reporting Initiative (GRI), Greenhouse Gas 

GHG) Indicators, and Internal Reporting Guidelines ( Moraga et al., 

019 ; Sassanelli et al., 2019 ; Walzberg et al., 2021 ). Environmen- 

al impact assessment tools can be divided into two categories: 

x-post or ex-ante ( Bailey et al., 2002 ). Ex-post methods measure 

nvironmental impacts of the final outcomes after certain actions 

ave been carried out by the company ( Kravchenko et al., 2019 ). 

hey can use lagging indicators, or reactive indicators like ‘amount 

f waste generated’ and ‘total water consumption’ to quantify im- 

act. Many environmental impact assessment tools, such as the 

CA and GRI fall into this category. Ex-ante assessment methods 
276 
n the other hand, aim to predict impact before the events have 

ccurred ( Bailey et al., 2002 ; Kravchenko et al., 2019 ). They can use

eading or proactive indicators such as ‘industrial efficiency levels’ 

nd ‘types of vehicles used for transport’, to provide guidance and 

arning about proposed actions, hence giving companies the op- 

ortunity to improve on their strategies ( Pojasek, 2009 ). 

Several recent review studies ( Table 1 ) have mapped the spec- 

rum of current environmental impact assessment tools used by 

cademia to assess the environmental sustainability of CBMs. The 

ide range of difference in numbers of reported studies below can 

e attributed to differing scopes and research questions of the re- 

iew studies. 

The above studies conclude that while existing methods can 

e adapted to measure environmental impact of CBMs, none of 

he current impact assessment methods are fully suited to en- 

ompass all aspects of circularity yet. Sassanelli et al. (2019) and 

arris et al. (2021) identified that the most popular environmental 

ssessment methods used in circular economy literature are LCA 

ased. Most academic studies that try to assess environmental im- 

act of CBMs, create their own adapted method from a combina- 

ion of the LCA and Life-Cycle Costing methods ( Sassanelli et al., 

019 ). Further, Pieroni et al. (2019) note that most environmental 

mpact assessment tools still need expert guidance for measure- 

ent. 

To the best of our knowledge, no studies have investigated how 

ompanies measure environmental impact of new circular business 

odels in a comprehensive manner. There is a surprising lack of 

mpirical studies on how companies are measuring the environ- 

ental impact of their business in practice ( Section 2.2 ). Further, 

ow are they forecasting the change in environmental impact if 

hey experiment with new circular business strategies? We sus- 

ect there is a design-implementation gap between environmen- 

al impact assessment tools that have been created by researchers, 

nd those that are actually used in practice ( Baumann et al., 2002 ;

yl et al., 2015 ). It is important to understand the state-of-the-art 

f environmental impact assessment from a practitioner perspec- 

ive, as they are an important stakeholder in the circular econ- 

my transition ( Tyl et al., 2015 ). This study aims to fill these gaps

hrough interviews and a survey with key circular business inno- 

ators. 

. Methods 

The research plan consisted of three steps ( Fig. 2 ): 1) Data col- 

ection through a round of interviews and a qualitative survey, 2) 

ata analysis through qualitative coding in Atlas.ti, leading to the 

nal 3) conclusions and recommendations. The following sections 

xplain this process in detail. 

.1. Data Collection 

Data collection followed a multimethod qualitative research ap- 

roach ( Mik-Meyer, 2020 ), involving two concurrent steps. Multi- 

ethod qualitative research combines multiple qualitative research 

ethods within the same study ( Mik-Meyer, 2020 ). They are typi- 

ally used to complement each other and to expand on the breadth 

nd range of enquiry ( Greene et al., 1989 ; Schoonenboom and 

ohnson, 2017 ). In this study, semi-structured interviews and a 

ualitative survey were conducted with business practitioners, 

ervice designers, managers, and consultants. Qualitative surveys 

re a less well-known data collection method that are growing 

n popularity in social research due to the ease in distributing 

nd administering them in the digital age ( Braun et al., 2020 ; 

larke and Demetriou, 2016 ; Whelan, 2007 ). The wider scope avail- 

ble through qualitative surveys helps to reduce the risks that oc- 

ur in the typically smaller samples from only interview research, 
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Table 1 

A list of recent review studies that have attempted to map the environmental assessment methods currently used by 

researchers. 

Authors Number of studies reviewed Number of unique impact assessment methods identified 

Harris et al. (2021) 135 5 types of methods 

Kravchenko et al. (2019) 52 270 indicators 

Moraga et al. (2019) 14 20 indicators 

Opferkuch et al. (2021) – 15 methods 

Pieroni et al. (2019) 94 92 approaches 

Sassanelli et al. (2019) 45 22 methods 

Walzberg et al. (2021) – 7 methods 

Fig. 2. Research Plan. 
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here the opinions of a few participants, who might speak from 

on-dominant social positions get treated as the ‘spokesperson’ for 

he group ( Braun et al., 2020 ). That is why we opted to combine a

urvey and interviews. 

In total, 68 data points were collected (29 interviews and 39 

urvey responses). Data saturation was observed three-fourths of 

he way into the data collection process, and no new significant 

ndings were emerging ( Saunders et al., 2018 ). All parts of the 

ata collection process were completed between May 2020 to June 

021. Participation was voluntary and the interviewees and survey 

espondents were not compensated for participating. All responses 

ollected from the interviews and the survey were anonymised. 

.1.1. Interviews 

A purposive sampling, followed by snowball sampling method 

as used for data collection ( Bryman and Bell, 2011 ). While there 

re disadvantages to snowball sampling like the difficulty of re- 

rieving randomized samples, it is increasingly used in qualita- 

ive research ( Kirchherr and Charles, 2018 ), and is a recommended 

ethod when the total cohort from which the data sample must 

e drawn is unclear ( Bryman and Bell, 2011 ). In this study, we

ere faced with the difficulty of creating an accessible sampling 

rame for the total population of companies experimenting with 

BMs, from which the data sample was to be taken. 

Circular economy transition experts in business who were in- 

olved experimentation with new circular business ideas were ini- 

ially identified through desk research. This was achieved by scan- 

ing company websites, online databases, and the authors’ pro- 

essional networks for potential interviewees. The primary inclu- 
277 
ion criterion was that an organisation must display some form 

f experimentation towards circular business models. This meant 

hat they had to be making active attempts to maximise the value 

f their products while minimizing the depletion of natural re- 

ources ( Geissdoerfer et al., 2020 ). The target sectors were the fur- 

iture, clothing, food, built environment, energy-using appliances, 

obility, and consumer goods sectors. These sectors were chosen 

ecause of their high environmental impact reduction potential 

 Tukker et al., 2010 , 2016 ). Business consultants who assist com- 

anies in measuring their environmental impact were also consid- 

red relevant and included in the sample. 

After the first round of interviews, participants were asked 

o identify further potential interviewees, who were then con- 

acted by the authors. In total, n = 29 semi-structured inter- 

iews were conducted with practitioners. A complete list of par- 

icipants and their organisational attributes can be seen below in 

able 2 . Interviewees were selected from small (1–10 employees), 

edium (10–250 employees), and large ( > 250 employees) enter- 

rises ( OECD, 2021 ), to include a wide range of views. The organ-

sation listed as ‘Other’ under ‘Organisation Size’ in Table 2 repre- 

ents a public administration organisation that is also involved in 

xperimenting with new circular strategies. The list of interview 

uestions used, and the protocol followed is available in Appendix 

. 

.1.2. Survey 

In addition to the interviews, a qualitative survey was con- 

ucted to broaden and diversify the sample size, and to supple- 

ent the emerging interview results. For example, 83% of the in- 

erviewees were from small and large-size organisations, and 97% 

f the participants were from Europe ( Table 3 ). The survey made 

p these interview sample limitations by adding more respon- 

ents from medium-sized enterprises. The survey also included 

ome respondents from other geographical contexts (Africa and 

sia), that are often underrepresented in circular economy litera- 

ure ( Hofstetter et al., 2021 ). The Qualtrics application was used to 

onduct the survey. Construction of the questionnaire was based 

n the approach described by Choi and Pak (2005) , to ensure lack 

f bias in the questionnaire. This was done by ensuring use of 

eutral language in the questions, and randomisation of some of 

he multiple-choice answers. The survey questions were a combi- 

ation of multiple-choice answers and open questions. The survey 

as pre-tested and optimised with feedback from five respondents 

rom academia and industry before being announced on social me- 

ia. The full survey questionnaire, with the display logic is avail- 

ble in the Appendix B. 

A broad social media sampling type approach was followed. 

he survey was shared on the authors’ LinkedIN, Twitter and 

acebook pages, and through the official channels of the research 

roject under which this study falls. This was followed by distribu- 

ion through targeted emails to mailing lists and CBM innovation 

roups. The announcement post included text such as: 
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Table 2 

List of interviewees and their organisation attributes. 

Interviewee Industry Sector Position of interviewee Organisation Organisation Size Interview Mode Duration 

Interviewee #1 Furniture Circular Service 

Business Designer 

Organisation #1 Large Zoom (video 

recording) 

30m + 44m 

Interviewee #2 Furniture Sustainable Business 

Developer 

Organisation #1 Large Zoom (video 

recording) 

46m + 1h 

Interviewee #3 Furniture Service Circular 

Business Designer 

Organisation #1 Large Zoom (video 

recording) 

49m 

Interviewee #4 Furniture Project Leader of 

Circular Supply Chain 

Team 

Organisation #1 Large Zoom (video 

recording) 

41m 

Interviewee #5 Furniture Circular Business 

Development 

Organisation #1 Large Email –

Interviewee #6 Furniture Circular Business 

Development Leader 

Organisation #1 Large Email –

Interviewee #7 & 

#8 

Clothing Founder + Marketing 

& Social Media 

Manager 

Organisation #2 Small (Startup) Zoom (video 

recording) 

25m 

Interviewee #9 Clothing Director of 

Second-Hand Ventures 

& Corporate 

Development 

Organisation #3 Large Zoom (video 

recording) 

17m 

(in 36m call) 

Interviewee #10 Clothing Product Area Manager 

Circular Business 

Model Innovation 

Organisation #4 Large Zoom (video 

recording) 

12m 

Interviewee #11 Food Sustainability Manager Organisation #5 Medium Zoom (video 

recording) 

28m 

Interviewee #12 Food Global Content Creator Organisation #6 Large Zoom (video 

recording) 

10m 

Interviewee #13 Food Global Sustainability 

Manager 

Organisation #6 Large Zoom (video 

recording) 

18m 

Interviewee #14 Food/ 

Built-environment 

CEO Organisation #7 Small (Startup) Zoom (video 

recording) 

22m 

Interviewee #15 Construction Community Affairs 

Officer (specialisation 

in climate, circular 

economy & energy 

transition) 

Organisation #8 Other Zoom (meeting notes) 10m 

(in 30m call) 

Interviewee #16 Energy-using 

Appliances 

Co-founder Organisation #9 Small Zoom (video 

recording) 

08m 

Interviewee #17 Energy-using 

Appliances 

Co-founder Organisation #9 Small Zoom (video 

recording) 

15m 

Interviewee #18 Energy-using 

Appliances 

Director, Circular 

Solutions 

Organisation #10 Large Zoom (video 

recording) 

25m 

Interviewee #19 Energy-using 

Appliances 

Innovation Lead & 

Design Strategist 

Organisation #10 Large Zoom (video 

recording) 

20m 

Interviewee #20 Energy-using 

Appliances 

Head of Environmental 

Impact Assessment 

Unit, Global R&D 

Organisation #10 Large Zoom (video 

recording) 

18m 

Interviewee #21 Energy-using 

Appliances 

Program Manager for 

Circular Economy & 

Transformation 

Organisation #11 Large Zoom (video 

recording) 

1h 

Interviewee #22 Mobility Head of Sustainability Organisation #12 Large Zoom (video 

recording) 

26m 

Interviewee #23 Mobility Co-founder Organisation #13 Medium Zoom (video 

recording) 

22m 

Interviewee #24 Mobility Environmental Impact 

Assessor 

Organisation #13 Medium Zoom (video 

recording) 

27m 

Interviewee #25 Mobility Founder Organisation #14 Small (Startup) Zoom (meeting notes) 10m 

(in 1h call) 

Interviewee #26 Business Model 

Design 

Consultancy 

Partner & Service 

Designer 

Organisation #15 Small Zoom (video 

recording) 

38m 

Interviewee #27 Business Model 

Design 

Consultancy 

Impact Entrepreneur & 

Designer 

Organisation #16 Medium Zoom (video 

recording) 

20m 

Interviewee #28 Business Model 

Design 

Consultancy 

Climate Impact 

Consultant 

Organisation #17 Small Zoom (video 

recording) 

23m 

Interviewee #29 Consumer Goods CEO & Co-founder Organisation #18 Small (Startup) Zoom (meeting notes) 10m 

(in 30m call) 

278 
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Table 3 

Sample profile of informants from semi-structured interviews and survey. 

Interview Survey 

Sample profile Number Percentage (%) Number Percentage (%) 

Company size 

Small (1–10 employees) 9 31 6 15 

Medium (10–250 employees) 4 14 17 44 

Large ( > 250 employees) 15 52 11 28 

Other 1 3 5 13 

Total 29 100 39 100 

Sector 

Construction 2 7 4 10 

Consumer goods 1 3 1 3 

Consulting 3 10 19 46 

Energy-using appliances 6 21 2 5 

Food 3 10 – –

Furniture 6 21 – –

Mobility 4 14 1 3 

Textile/Clothing 4 14 2 5 

Waste Management – – 5 13 

Other – – 6 15 

Total 29 100 39 100 

Geographical location 

Africa – – 2 5 

Americas (North & South) 1 3 4 10 

Asia – – 3 8 

Europe 28 97 30 77 

Total 29 100 39 100 
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“Are you working on circular innovations? Are you unsure if ‘circu- 

lar’ means more sustainable? Are you worried about environmen- 

tal impacts of your business models? We are conducting a research 

study to explore these answers. If you are a consultant, innovator 

or business developer interested in these issues, then we would like 

to invite you to fill out this quick 5-minute survey ”

Respondents were allowed to self-identify as circular economy 

nnovators. However, this might have been one of the limitations 

f the survey sampling approach, as respondents could have been 

ubject to self-selection bias ( Choi and Pak, 2005 ). A summary of 

he recorded survey responses can be seen in Table 3 below. The 

urvey also collected some incomplete and /or non-relevant re- 

ponses, which had to be discarded. 

A first round of review of the survey responses was done to fil- 

er the sample to only include responses which were more than 

0% complete. A manual scan of discarded responses showed that 

ne response could be considered relevant due to the answers that 

ad been filled for the open questions. This resulted in a total of 

7 relevant responses. A second manual scan of the 57 relevant 

esponses was done, for a closer review of the survey answers. 

he responses were further filtered based on the following crite- 

ia: answers were complete, relevant to the research questions, and 

espondents gave legitimate, verifiable answers to the questions 

bout organisation name and their role. This resulted in a final to- 

al of 39 usable responses. The first part of the survey answers that 

dentified the respondent’s organisation and role were first used 

o ensure the legitimacy of the responses. These details were then 

nonymised to ensure privacy. This was done by the first author, 

nd the subsequent results were checked by all authors to ensure 

alidity and accuracy. 

.2. Data analysis 

The findings from the semi-structured interviews and survey 

ere analysed and reported together, as the nature of the respon- 

ents in both data samples is similar. The results from both data 

ollection methods were found to jointly answer all three research 

uestions. Data analysis followed an analytic induction approach 

 Bryman and Bell, 2011 ). 
279 
The interview transcripts were coded and analysed using the 

TLAS.ti software by the first author. In order to follow a sys- 

ematic approach, the coding method described by Patten and 

ewhart (2017) was followed. First, open coding of the most 

rominent themes was conducted. Next, axial coding was done, 

nd the data was re-examined and reorganised to identify inter- 

elationships between the different categories identified via open 

oding. Finally, core coding was done to develop main overar- 

hing categories, under which the other subcategories belong, to 

nswer the research questions. For the survey, data analysis of 

he multiple-choice questions was first done using Excel. The re- 

ponses were tabulated, and the results were compiled into de- 

criptive statistics to provide simple summaries about the sample 

e.g., in Sections 4.1 & 4.2 ). Then the responses for the open ques- 

ions were coded using ATLAS.ti, using the same approach as for 

he interview transcripts. 

Table 3 presents a profile of the organisations that participated 

n the semi-structured interviews and survey. The semi-structured 

nterviews had 29 participants, representing 18 organisations; that 

s, some interviewees represented the same organisation. The sur- 

ey included a sample of 39 respondents. The table details the 

haracteristics of the different or ganisations based on company 

ize, sector, and the geographical location they are headquartered 

n. 

. Results 

Most of the participants reported that they measure the envi- 

onmental impact of their current business model. However, the 

ajority also indicated that they do not forecast the future en- 

ironmental impact of new circular business ideas, before tri- 

lling them. The participants typically measured the environmen- 

al impact of their business models using rules of thumb and 

CA/LCA-based tools. We also found that startups gave a lower 

riority to measuring environmental impact than large corporates. 

n overarching finding was that the extent of the positive im- 

act of CBMs remains unclear to many participants. Section 4.1 de- 

ails how organisations currently measure their environmental im- 

act, including the tools and methods they use. Section 4.2 delves 
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Fig. 3. Frequency of environmental impact measurement tools observed in data sample (SDG: Sustainable Development Goals; GHG: Greenhouse Gas; LCA: Life-cycle assess- 

ment). 
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nto how organisations forecast the environmental impact of new 

ircular business ideas. Section 4.3 describes some of the bar- 

iers to environmental impact measurement that we identified. 

ection 4.4 concludes with some remaining common open ques- 

ions that the participants had. 

.1. How is the environmental impact of business models being 

easured? 

In the first part of the interview and survey, participants were 

sked if their organisations measure the environmental impact of 

heir current business model. Most of the participants reported 

hat they measure the environmental impact of their business 

odels (90% of interviewees and 64% of survey respondents). 

hree of the interviewees (10%) said they currently do not mea- 

ure their impact but have tried and failed to do so in the past. 

his was attributed to the complicated and time-consuming nature 

f environmental impact measurement. Eight of the survey respon- 

ents (21%) said they do not measure their environmental impact, 

nd six (15%) indicated they were not sure. 

The participants who indicated that their organisation assessed 

nvironmental impact, were asked to specify the tools and meth- 

ds used for this purpose. Some participants reported multiple 

ifferent types of measurement strategies. This accounts for the 

igher number of reported tools (82) compared to the data sam- 

le size ( n = 68). Fig. 3 shows a graph of the list of tools re-

orted in the data sample, including the number of times they 

ere mentioned by the participants. Analysis of the answers re- 

ealed that ‘rules of thumb’ was the most popular type of mea- 

urement method. This refers to the use of internal guidelines or 

olicies regarding circular design, the measurement of customer 

se behaviour, or the rough estimation of emissions diversion from 

andfilling. These measurements could be based on expert input 

r on internal desk research by the employees. In some cases, or- 

anisations used sensors to conduct their own technical measure- 

ents. These measurements would then be compared over time to 

elf-determine whether there is a net positive or negative environ- 

ental impact. The second most cited type of tool was ‘LCA/LCA- 

ased’. This either involved conducting a full life cycle assessment 

LCA) or relying on quick-LCA tools. Some common quick LCA tools 
280 
entioned were SIMApro, GRANTA and Idemat. ‘GHG Protocol’ was 

he third most reported type of measurement method. 

Some participants expressed concern about whether their cur- 

ent methods of assessment were accurate and robust (Intervie- 

ees #12, 13, 14). Others indicated that they only partially as- 

essed environmental impact, of only a part of their business 

odel or specific initiatives (Interviewees #11, 17). Survey respon- 

ent #8 said they use quick LCA-based assessments, but it “still 

eeds to find [its] way into all projects”. In some cases, intervie- 

ees had conducted measurements using LCAs at a specific point 

n time and were using the single report as a reference point to 

ake business decisions (Interviewees #14, 23, 24). 

.2. How do companies forecast the environmental impact of new 

ircular business ideas? 

Participants were asked if their organisations forecast the en- 

ironmental impact reductions of new circular business strategies 

esigned to improve sustainability. Most of the interviewees (96%) 

eported that they were not actively forecasting the environmental 

mpact of their new circular business ideas during experimenta- 

ion. The remaining one interviewee said that they tried their best 

o forecast the impact, but that it depended on the nature of a 

pecific initiative. Interviewee #9 said: 

“if possible, [we] measure things beforehand, so before we launch 

these initiatives. And if not, we measure them after the fact. So it 

totally depends on the business, on the venture, on the initiative.”

Some interviewees noted that they had sometimes achieved 

igher sustainability unintentionally through financial decisions, 

here reducing environmental impact was not the primary aim, 

ut a consequence of a decision to minimize cost. For example, in- 

erviewee #17 who works for a company that provides white goods 

s a service said: 

“We have our own operational sustainability, but that is also cost 

driven. We try to minimize the number of trips, which has a sus- 

tainable impact. But it’s mostly driven out of cost [concerns].”

Contrary to this, most of the survey respondents (64%) indi- 

ated that they forecast the environmental impact of new CBM 
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Fig. 4. Frequency of barriers to measuring environmental impact observed in the data sample. 
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deas. The respondents reported that they typically achieved this 

ither through LCA-based scenario analysis or through designing 

heir new CBM ideas based on rules of thumb. For example, survey 

espondent #2 said that they “design and engineer by three princi- 

les to activate circularity”. Survey respondent #3 said “Every project 

we] take internal or external has to have ESG [Environmental, So- 

ial & Governance] goals that are aligned with universal frameworks 

SDGs [Sustainable Development Goals] as minimum)”. 

The difference in interview and survey results regarding this 

uestion can perhaps be attributed to the different data collec- 

ion methods. The survey respondents could have had a limited 

nderstanding of the question, as forecasting of environmental im- 

act is not frequently talked about. In the case of the interviews, it 

as observed that interviewees often needed clarification on what 

forecasting’ of environmental impact meant. This was not possible 

n the survey method. 

.3. Barriers to measuring and/or forecasting the environmental 

mpact of circular business models 

Participants were also asked if there are barriers associated 

ith measuring and/or forecasting environmental impact of their 

ircular business ideas. The three most common barriers we found 

re ‘lack of enough data’, ‘uncertainty during experimentation’ and 

lack of knowledge’. We detail them in turn. Sometimes, respon- 

ents reported multiple different barriers. This is the reason for 

 higher number of barriers (118) reported versus the participant 

ample size ( n = 68). The complete list is reported below in Fig. 4 ,

long with their frequency of occurrence in the data sample. 

‘Lack of enough data’ was the most frequently cited barrier. Par- 

icipants reported a lack of reliable and/or accessible data sources, 

ith some stating that current databases can have a lot of assump- 

ions and guestimates. On being asked about improving the accu- 

acy of their environmental impact calculations, interviewee #13 

aid: 

“I would love to do that, but the response I got from all of [our

impact assessment consultants], is that our calculation is not ex- 

act or scientific enough. It is based on approximation, it is based 

on a FAO [Food & Agricultural Organisation] research, which they 

cannot guarantee”. 

Some participants also mentioned that “gathering of data can be 

 challenge” within companies. For example, interviewee #20 said 
281 
“most of our products are not designed to collect data useful for 

LCA. I think to know the use patterns of our products [would be] 

very very important”. 

The second most cited barrier was the high uncertainty of new 

usiness strategies during business model experimentation. This 

an hinder environmental impact assessment as companies often 

ave to make a lot of assumptions and generalisations, which can 

ake it hard to quantify environmental impact of all parts of their 

usiness idea. Interviewee #14 said: 

“there are no numbers I could tell you now because…we guessti- 

mate what it might be. But we don’t know exactly as it is very 

difficult to calculate for us, because we have so many elements 

coming together…[our] product is dynamic and essentially changes 

based on what the client wants”

The third most common barrier was the ‘lack of knowledge’ of 

articipants (or their organisations). This leads to an inability to 

omprehensively measure the current environmental impact, and 

o accurately forecast environmental impact reductions from their 

usiness models in the future. Participants noted that the under- 

tanding of how to measure environmental impact tends to remain 

oncentrated to a few trained individuals. This potentially prevents 

esigners and business developers from incorporating lower im- 

act choices during the design and experimentation phase. 

The remaining barriers discovered are: ‘time consuming’, ‘not a 

igh priority’, ‘lack of dynamic tool’, ‘too complicated’, ‘missing use 

hase’, ‘expensive’ and ‘non-tangible results’. The code categories 

hich don’t have straightforward definitions are clarified below. 

Not a high priority . This refers to the lack of laws compelling 

easurement of environmental impact. It also refers to the ob- 

erved trend of environmental impact measurement having a 

ower priority for startups, as they have many other things to keep 

rack of. In some cases, it also refers to the notion that the exact 

racking does not matter, as most changes are perceived to be pos- 

tive based on rules of thumbs. 

Lack of dynamic tool . Many participants noted that some current 

nvironmental impact assessment tools (like LCA) give results for 

ne product at a moment in time. They are not adaptive, reactive, 

nd predictive for business models that are constantly changing. 

Missing use phase . As companies trial product-as-a-service type 

f business models, they find it difficult to quantify and forecast 

he environmental impact reductions in the consumer use phase. 
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articipants reported that this does not seem to be covered very 

ell by existing impact assessment tools so far, and assessments 

an only be done with a lot of assumptions right now. 

Non-tangible results . These participants found it hard to trans- 

ate results from current environmental impact assessment tools 

nto actionable conclusions. 

Another finding was that a majority of the startups and smaller 

ompanies (11 out of 15) tend to prioritize environmental impact 

easurement less than larger firms. This included startups that 

ere trying to stand out from the rest by labelling themselves 

s ‘circular’. They showed a high desirability to measure environ- 

ental impact, but often lacked the resources, time, and expertise 

o do so. For example, on being asked about measuring the envi- 

onmental impact of their clothing product, interviewee #7 who 

orks for a start-up said: 

“I tried to in the beginning, but it’s very hard and it wasn’t that 

possible. I looked into how [to] wash it properly, where I should 

wash it. Should I wash it at home, or should I go somewhere and 

wash it, but that was a little hard”. 

The interviewee’s company also tried to commission an LCA, 

hich failed: 

“because it’s really complicated to measure it and I searched for a 

lot of people, who would be able to do it. But, they told me that

it’s very hard and it’s like a job. You need a lot of time”. 

Interviewee #29 who runs a consumer goods company said: 

“It is very hard. Initially a LCA was proposed. But the challenge 

with a LCA is that it is for one-product, at one point in time.”

In contrast, most participants from larger companies measured 

nvironmental impact in some form or the other. This can probably 

e attributed to a higher availability of resources to measure envi- 

onmental impact in larger firms. But this might not necessarily 

ranslate into meaningful changes in the same design phase. Inter- 

iewee #20, an LCA expert working at a large multinational appli- 

nces manufacturer, noted that there is often a disconnect between 

he designers and the impact measurement experts. This leads to 

issed opportunities in terms of reducing environmental impact 

f new initiatives, as impact only tends to be measured at the end 

f the design phase. 

.4. Open questions 

Finally, the data analysis also revealed some open questions 

hat many participants had in common regarding environmental 

mpact measurement. 

First, as many of the study participants coming from linear 

rms were trialling new service-based business model strategies, 

hey had questions about the use phase. These questions were 

round uncertainty about quantifying environmental impact reduc- 

ion from changes to usage and the extended product lifetime. So, 

he way the consumer uses the service - also in relation to other 

roducts and services the consumer has access to - really influ- 

nces the environmental impact. 

Second, there was a concern about the trade-off between eco- 

omics and environmental impact and how these two may be de- 

oupled. Participants questioned how longer-term benefits or re- 

urn on assets from adopting CBMs could be included in the core 

usiness valuation, while also keeping in mind the total cost of 

wnership for the company that might result from operational and 

epair costs (Interviewees #1, 2, 17, 15, 22). For example, intervie- 

ee #23, the co-founder of a bike mobility scale-up said: 

“I’m pretty much convinced that we need to go to at least a 

net zero economy, and a net zero world, based on the climate 
282 
impacts, [but] there is also a real business value [in adopting 

CBMs]….[However,] because we retain ownership over the prod- 

uct, we also have to take care of the waste, over the transport, over 

the insurance. Those kinds of warranties, so that’s all the costs that 

you add. And you should not forget [when adopting CBMs] those 

because otherwise you will have a very loss-making business”

Third, an overarching finding was that despite all the effort of 

nnovation, the positive environmental impact of CBMs still seems 

ncertain in the minds of most practitioners. This amplifies the 

eed for easy-to-use environmental impact forecasting tools. Inter- 

iewee #2, who works for a large multi-national furniture manu- 

acturer said: 

“I think still there is a big hole there. Because if we are saying that 

circular economy is one of the very important tool for us to reach 

climate performance. So how do we quantify that? Because today 

we’re not talking about the use phase at all, except there will be a 

longer use phase, but how do we quantify how much the circular 

economy is contributing to the climate challenge.”

. Discussion 

To date, few studies have investigated empirically how compa- 

ies assess and forecast the environmental impacts as they exper- 

ment with new circular business models. To this end, this study 

dds the following new findings. 

First, we aimed to understand how companies measure the en- 

ironmental impact of their business model. The findings showed 

hat a majority of the participants measure environmental impact 

f their current business models. The most common types of tools 

sed by practitioners for measurement of environmental impact 

re ‘rules of thumb’. This refers to businesses designing new ideas 

ased on internal guidelines related to circular design principles 

r using technology to conduct technical measurements of their 

nvironmental impact. This is in contrast with the most used en- 

ironmental impact assessment tool by academics (LCA) that was 

dentified by the review studies mentioned earlier ( Harris et al., 

021 ; Sassanelli et al., 2019 ). The second most used type of im- 

act assessment tool by practitioners was ‘LCA/LCA-based tools’, 

uch as SIMApro, GRANTA, and Idemat. The third most used type 

f method was the ‘GHG protocol’. While the use of LCAs could 

ive a fact-based assessment, the use of the latter method could 

esult in some inaccurate measurements. This can lead to design 

ock-ins and rebound effects ( Blum et al., 2020 ; Manninen et al., 

018 ). 

Second, we explored how companies forecast the potential en- 

ironmental impact as they experiment with new circular business 

odel ideas. We found that most of the study participants did not 

orecast the environmental impact of their new circular business 

deas before implementation. The participants that did report fore- 

asting environmental impact, did so through ’LCA-based scenario 

nalysis’ or based on ’rules of thumb’. Some participants also re- 

orted that they had at times unintentionally achieved greater en- 

ironmental impact reductions through secondary consequences of 

ost-cutting financial decisions. In the uncertain experimentation 

hase, guidelines and rules of thumb are the type of assessments 

hat practitioners seem to rely on most if they provide the neces- 

ary guidance before sufficient data can be obtained for a more in- 

epth assessment. Hence, there seems to be a gap between meth- 

ds that academics use when assessing new circular business mod- 

ls such as LCA on behalf of companies (e.g., Lindahl et al., 2014 )

nd the real or preferred methods during experimentation. 

Third, we studied the barriers companies encountered when 

easuring environmental impact of their business models. The top 

hree barriers that companies faced were, ‘lack of enough data’, 

ncreased ‘uncertainty during experimentation’ phase and ‘lack of 
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B

nowledge’ on how to comprehensively measure environmental 

mpact of circular business models. Many participants felt that 

ost current environmental impact assessment tools are not fit for 

he rapid business experimentation process. These findings corrob- 

rate inferences from existing literature on the barriers to adop- 

ion of circular business models ( Guldmann and Huulgaard, 2020 ; 

ermunt et al., 2019 ), that found a lack of adequate tools to as-

ess and manage risks associated with circular business models. 

his showcases that a lack of understanding of environmental im- 

acts is closely linked with reduced adoption of circular business 

odels. In general, greater awareness of potential environmental 

mpact reductions of new business models and the existence of 

ppropriate methods during the experimentation phase could help 

uide better business model design for sustainability. While pre- 

ious studies have identified and mapped circular business model 

nnovation tools and methods ( Bocken et al., 2019 ; Pieroni et al., 

019 ), there is a specific need for approaches to be used to mea-

ure environmental impact improvement during the experimenta- 

ion phase with new circular business models. 

Fourth, most study participants showed a high desirability to 

rack environmental impact, but we found that startups often gave 

 relatively low priority to measuring the environmental impact 

f their business models, compared to large corporates. This was 

ypically due to lack of resources, time, and the complex nature 

f environmental impact assessment. This also applies to startups 

hat attempt to distinguish themselves by branding themselves as 

circular’. In contrast, large corporates measured environmental im- 

act because they have more resources to do so. But the results 

rom their impact assessments might not lead to design improve- 

ents in the same design cycle. Participants observed that the 

nowledge of measuring environmental impact tends to be con- 

entrated with a few experts within the company, who are dif- 

erent from the product or business model designers. This led 

o a lack of environmental impact forecasting during the design 

hase, which could lead to rebound effects ( Blum et al., 2020 ; 

anninen et al., 2018 ). Better internal training and building syner- 

ies between the designers and impact assessment teams can help 

vercome these issues. Additionally, the availability and increased 

wareness of easy-to-use and quick forecasting tools catered to- 

ards the design phase could help designers track environmen- 

al impact while they are still in the experimentation phase. Such 

ools could also enable measurement of environmental impact 

mongst companies with limited resources. 

Fifth, the companies in the sample that experiment with 

roduct-as-a-service types of business models struggled to quan- 

ify the environmental impact reduction generated from extend- 

ng the consumer use phase. Some participants questioned how 

he long-term benefits and return on assets generated from adopt- 

ng circular business models could be incorporated into their core 

usiness valuation before implementation of the new business 

odels. In conclusion, the extent of potential positive impacts of 

ircular business models remained unclear in the minds of many 

articipants. 

The study also has some limitations. First, it should be noted 

hat the interviewees were selected through snowballing and the 

urvey respondents through social media allowing them to self- 

dentify themselves as circular economy innovators. This was done 

o expand the number of respondents but may have also resulted 

n a more heterogenous sample. Second, the survey method did not 

llow for direct clarification of questions, whereas in the case of 

he interviews, the interviewees had the opportunity to ask follow- 

p questions, and to have questions clarified to them by the in- 

erviewer. While we did remove some invalid questionnaires (i.e., 

hose that were largely incomplete), a survey still has the inherent 

isadvantages of not connecting with the respondents directly to 

udge respondent suitability or clarify questions. 
283 
. Conclusion 

To conclude, the results of this study reveal important insights 

nto how companies are currently measuring environmental im- 

act, how they forecast impact of new circular business model 

deas, and the setbacks they face while measuring impact. In do- 

ng so, we add empirical evidence-based answers to a crucial re- 

earch gap. The findings reiterate the need for practitioners to 

ecognise that forecasting environmental impact is necessary in or- 

er to avoid missed opportunities and rebound effects. Crucially, 

e found that currently most companies do not forecast the envi- 

onmental impact of their new circular business ideas before im- 

lementation. This could lead to potential design lock-ins and un- 

ntended rebound effects. To avoid this, more effort needs to be 

ade to facilitate easier measurement and forecasting of environ- 

ental impact during the experimentation phase for both small 

nd large companies. This could be achieved through building sim- 

ler environmental impact assessment tools in consultation with 

usiness designers to adequately address the pain-points that were 

dentified. 

Further, this research also has high generalisability potential 

ince it involved 68 practitioners from startups, small, medium, 

nd large organisations from more than 10 sectors, operating 

cross multiple geographical contexts. Some of these companies 

ad circular business models from the start, while others were lin- 

ar firms transitioning towards circularity through business model 

xperimentation. In the future, more sector specific in-depth re- 

earch can reveal specific barriers and enablers and operational- 

zable solutions. Since this field is actively changing, with new 

esearch, tools and assessment methods being created at a fast 

ace, future studies will need to be done at frequent intervals to 

heck how the measurement of environmental impact is changing 

n practice as circular business models start to become the new 

orm. 

eclaration of Competing Interest 

The authors declare that they have no known competing finan- 

ial interests or personal relationships that could have appeared to 

nfluence the work reported in this paper. 

cknowledgement 

The authors would like to thank the anonymous peer reviewers 

nd Marc Dijk for their constructive feedback. This work is part 

f the Circular X project, and has received funding from the Euro- 

ean Union’s Horizon 2020 European Research Council (ERC) fund- 

ng scheme under grant agreement number 850159. 

upplementary materials 

Supplementary material associated with this article can be 

ound, in the online version, at doi: 10.1016/j.spc.2021.10.009 . 

eferences 

didas. (2021). Adidas Rental . https://location.adidas.fr/en (accessed 17 May 2021). 
ntikainen, M., Valkokari, K., 2016. A Framework for Sustainable Circular Busi- 

ness Model Innovation. Technol. Innov. Manage. Rev. 6 (7), 8. doi: 10.22215/ 
timreview/10 0 0 . 

ailey, P.D., Haq, G., Gouldson, A., 2002. Mind the gap! Comparing ex ante and ex
post assessments of the costs of complying with environmental regulation. Eur. 

Environ. 12 (5), 245–256. doi: 10.1002/eet.303 . 
aldassarre, B., Konietzko, J., Brown, P., Calabretta, G., Bocken, N., Karpen, I.O., 

Hultink, E.J., 2020. Addressing the design-implementation gap of sustainable 

business models by prototyping: a tool for planning and executing small-scale 
pilots. J. Clean. Prod. 255, 120295. doi: 10.1016/j.jclepro.2020.120295 . 

aumann, H., Boons, F., Bragd, A., 2002. Mapping the green product development 
field: engineering, policy and business perspectives. J. Clean. Prod. 10 (5), 409–

425. doi: 10.1016/S0959-6526(02)0 0 015-X . 

https://doi.org/10.1016/j.spc.2021.10.009
https://location.adidas.fr/en
https://doi.org/10.22215/timreview/1000
https://doi.org/10.1002/eet.303
https://doi.org/10.1016/j.jclepro.2020.120295
https://doi.org/10.1016/S0959-6526(02)00015-X


A. Das, J. Konietzko and N. Bocken Sustainable Production and Consumption 29 (2022) 273–285 

B
B

B

B

B  

B

B

B

B  

B

B

B  

B  

C  

C

C  

C

C  

C

E

E

F

G

G

G

G  

G

H

H

H

H

H

H

H

H

I

J
 

J

J

J

L

K

K  

K

K

L

L

M

M

M

M

 

M

M

O

O

P

P

P

lank, S. , 2013. Why the Lean Start-Up Changes Everything. Harv. Bus. Rev. 14 . 
lum, N.U., Haupt, M., Bening, C.R., 2020. Why “Circular” doesn’t always mean 

“Sustainable. Resour. Conserv. Recycl. 162, 105042. doi: 10.1016/j.resconrec.2020. 
105042 . 

ocken, N. , Antikainen, M. , 2018. Circular Business Model Experimentation: concept 
and approaches. SDM-2018 5th International Conference on Sustainable Design 

and Manufacturing 25 July 2018 . 
ocken, N., de Pauw, I., Bakker, C., van der Grinten, B., 2016a. Product design and 

business model strategies for a circular economy. J. Ind. Prod. Eng. 33 (5), 308–

320. doi: 10.1080/21681015.2016.1172124 . 
ocken, N. , Miller, K. , Evans, S. , 2016b. Assessing the environmental impact of

new Circular business models. In: New Business Models Conference, Toulouse, 
France, pp. 16–17 June 2016 . 

ocken, N., Miller, K., Weissbrod, I., Holgado, M., Evans, S., 2017. Business 
model experimentation for circularity: driving sustainability in a large inter- 

national clothing retailer. Eco. Policy Energy Environ. 1, 85–122. doi: 10.3280/ 

EFE2017-001006 . 
ocken, N., Mugge, R., Bom, C.A., Lemstra, H.-.J., 2018. Pay-per-use business models 

as a driver for sustainable consumption: evidence from the case of HOMIE. J 
Clean Prod 198, 498–510. doi: 10.1016/j.jclepro.2018.07.043 . 

ocken, N., Snihur, Y., 2020. Lean Startup and the business model: experimenting 
for novelty and impact. Long Range Plann. 53 (4), 101953. doi: 10.1016/j.lrp.2019. 

101953 . 

ocken, N., Strupeit, L., Whalen, K., Nußholz, J., 2019. A review and evaluation of cir-
cular business model innovation tools. Sustainability 11 (8), 2210. doi: 10.3390/ 

su11082210 . 
ocken, N., Weissbrod, I., Tennant, M., 2016c. Business Model Experimentation for 

Sustainability. In: Setchi, R., Howlett, R.J., Liu, Y., Theobald, P. (Eds.), Sustainable 
Design and Manufacturing 2016, 52. Springer International Publishing, pp. 297–

306. doi: 10.1007/978- 3- 319- 32098- 4 _ 26 . 

raig, P., Edinger-Schons, L.M., 2020. From Purpose to Impact—An Investigation of 
the Application of Impact Measurement and Valuation Methods for Quantifying 

Environmental and Social Impacts of Businesses. Sustainable Prod. Consump. 23, 
189–197. doi: 10.1016/j.spc.2020.04.006 . 

raun, V., Clarke, V., Boulton, E., Davey, L., McEvoy, C., 2020. The online survey as a
qualitative research tool. Int. J. Soc. Res. Methodol. 1–14. doi: 10.1080/13645579. 

2020.1805550 . 

ryman, A. , Bell, E. , 2011. Business Research Methods, 3rd ed Oxford University
Press . 

atlin, J.R., Wang, Y., 2013. Recycling gone bad: when the option to recycle increases
resource consumption. J. Consum. Psychol. 23 (1), 122–127. doi: 10.1016/j.jcps. 

2012.04.001 . 
hesbrough, H., 2010. Business Model Innovation: opportunities and Barriers. Long 

Range Plann. 43 (2), 354–363. doi: 10.1016/j.lrp.2009.07.010 . 

hoi, B.C.K. , Pak, A.W.P. , 2005. A Catalog of Biases in Questionnaires. Prev. Chronic
Dis. 2 (1), 13 . 

ircle Economy. (2017). The Circular Phone—Legal, operational and financial solu- 
tions to unlock the potential of the ‘Fairphone-as-a-Service’ model. https://www. 

circle-economy.com/resources/the-circular-phone (accessed 28 July 2021). 
larke, V., Demetriou, E., 2016. ‘Not a big deal’? Exploring the accounts of adult

children of lesbian, gay and trans parents. Psychol. Sexuality 7 (2), 131–148. 
doi: 10.1080/19419899.2015.1110195 . 

urtis, S.K., Mont, O., 2020. Sharing economy business models for sustainability. J. 

Clean. Prod. 266, 121519. doi: 10.1016/j.jclepro.2020.121519 . 
pstein, M.J., Elkington, J., Leonard, H.B., 2018. Making Sustainability Work: Best 

Practices in Managing and Measuring Corporate Social, Environmental and Eco- 
nomic Impacts. Routledge doi: 10.4324/9781351280129 . 

uropean Commission. (2020). Circular Economy Action Plan . https://ec.europa.eu/ 
environment/circular-economy/pdf/new _ circular _ economy _ action _ plan.pdf (ac- 

cessed 12 March 2020). 

airphone, 2021. Fairphone | The phone That Cares For People and Planet. Fairphone 
https://www.fairphone.com/en/ . 

eissdoerfer, M., Pieroni, M.P.P., Pigosso, D.C.A., Soufani, K., 2020. Circular business 
models: a review. J. Clean. Prod. 277, 123741. doi: 10.1016/j.jclepro.2020.123741 . 

overnment of Canada, E. and C. C. (2019). Circular economy . https://www.canada. 
ca/en/environment- climate- change/news/2019/12/circular- economy.html (ac- 

cessed 11 December 2020). 

overnment of the Netherlands, M. van I. en, 2016. Circular Economy—
Government.Nl. Ministerie van Algemene Zaken https://www.government.nl/ 

topics/circular-economy . 
reene, Jennifer C. , Caracelli, Valerie J. , Graham, Wendy F. , 1989. Toward a concep-

tual framework for mixed-method evaluation designs. Educ. Eval. Policy Anal. 
11, 255–274 . 

uldmann, E., Huulgaard, R.D., 2020. Barriers to circular business model innova- 

tion: a multiple-case study. J. Clean. Prod. 243, 118160. doi: 10.1016/j.jclepro. 
2019.118160 . 

aas, B., 2017. Chinese Bike Share Graveyard a Monument to Industry’s “ar- 
rogance.”. The Guardian http://www.theguardian.com/uk-news/2017/nov/25/ 

chinas-bike-share-graveyard-a-monument-to-industrys-arrogance . 
amann, T.K., Güldenberg, S., Renzl, B., 2019. Overshare and collapse: how sus- 

tainable are profit-oriented company-to-peer bike-sharing systems? Die Un- 

ternehmung 73 (4), 345–373. doi: 10.5771/0042- 059X- 2019- 4- 345 . 
arris, S., Martin, M., Diener, D., 2021. Circularity for circularity’s sake? Scoping 

review of assessment methods for environmental performance in the circular 
economy. Sustainable Prod. Consumption 26, 172–186. doi: 10.1016/j.spc.2020.09. 

018 . 
284 
enry, M., Bauwens, T., Hekkert, M., Kirchherr, J., 2020. A typology of circular start- 
ups: an Analysis of 128 circular business models. J Clean Prod 245, 118528. 

doi: 10.1016/j.jclepro.2019.118528 . 
ofstetter, J.S., De Marchi, V., Sarkis, J., Govindan, K., Klassen, R., Ometto, A.R., 

Spraul, K.S., Bocken, N., Ashton, W.S., Sharma, S., Jaeger-Erben, M., Jensen, C., 
Dewick, P., Schröder, P., Sinkovics, N., Ibrahim, S.E., Fiske, L., Goerzen, A., 

Vazquez-Brust, D., 2021. From Sustainable Global Value Chains to Circu- 
lar Economy—Different Silos, Different Perspectives, but Many Opportuni- 

ties to Build Bridges. Circular Econ. Sustainability 1 (1), 21–47. doi: 10.1007/ 

s43615- 021- 0 0 015-2 . 
offmann, B.S., de Simone Morais, J., Teodoro, P.F., 2020. Life cycle assessment of in- 

novative circular business models for modern cloth diapers. J. Clean. Prod. 249, 
119364. doi: 10.1016/j.jclepro.2019.119364 . 

ollingsworth, J., Copeland, B., Johnson, J.X., 2019. Are e-scooters polluters? The en- 
vironmental impacts of shared dockless electric scooters. Environ. Res. Lett. 14 

(8), 084031. doi: 10.1088/1748-9326/ab2da8 . 

örisch, J., Ortas, E., Schaltegger, S., Álvarez, I., 2015. Environmental effects of sus- 
tainability management tools: an empirical analysis of large companies. Ecol. 

Econ. 120, 241–249. doi: 10.1016/j.ecolecon.2015.11.002 . 
KEA, 2021. The World’s First Second-Hand IKEA Store Opens in Swe- 

den. Inter IKEA Group | Newsroom https://newsroom.inter.ikea.com/ 
news/the- world- s- first- second- hand- ikea- store- opens- in- sweden/s/ 

b1aa5e3d- a9e8- 4816- 828d- 72af9b914106 . 

acobson, H., Carlson, A., Lindahl, M., 2021. Legal, environmental and economic is- 
sues with functional sales - A case of indoor lighting. J Clean Prod 298, 126713.

doi: 10.1016/j.jclepro.2021.126713 . 
ames, P., 1994. Business environmental performance measurement. Bus. Strat. Env- 

iron. 3 (2), 59–67. doi: 10.10 02/bse.3280 030208 . 
ohnson, E., Plepys, A., 2021. Product-Service Systems and Sustainability: analysing 

the Environmental Impacts of Rental Clothing. Sustainability 13 (4), 2118. doi: 10. 

3390/su13042118 . 
ohnson, M.P., Schaltegger, S., 2020. Entrepreneurship for Sustainable Development: 

a Review and Multilevel Causal Mechanism Framework. Entrepreneurship The- 
ory and Practice 44 (6), 1141–1173. doi: 10.1177/1042258719885368 . 

indahl, M., Sundin, E., Sakao, T., 2014. Environmental and economic benefits of In- 
tegrated Product Service Offerings quantified with real business cases. J. Clean. 

Prod. 64, 288–296. doi: 10.1016/j.jclepro.2013.07.047 . 

irchherr, J., Charles, K., 2018. Enhancing the sample diversity of snowball samples: 
recommendations from a research project on anti-dam movements in Southeast 

Asia. PLoS One 13 (8), e0201710. doi: 10.1371/journal.pone.0201710 . 
onietzko, J., Bocken, N., Hultink, E.J., 2020a. A tool to analyze, ideate and de-

velop circular innovation ecosystems. Sustainability 12 (1), 417. doi: 10.3390/ 
su12010417 . 

onietzko, J., Bocken, N., Hultink, E.J., 2020b. Circular ecosystem innovation: an 

initial set of principles. J. Clean. Prod. 253, 119942. doi: 10.1016/j.jclepro.2019. 
119942 . 

ravchenko, M., Pigosso, D.CA., McAloone, T.C., 2019. Towards the ex-ante sustain- 
ability screening of circular economy initiatives in manufacturing companies: 

consolidation of leading sustainability-related performance indicators. J. Clean. 
Prod. 241, 118318. doi: 10.1016/j.jclepro.2019.118318 . 

ewandowski, M., 2016. Designing the Business Models for Circular Economy—
Towards the Conceptual Framework. Sustainability 8 (1), 43. doi: 10.3390/ 

su8010043 . 

oop (2021). Loop US - How It Works . https://loopstore.com/how- it- works (accessed 
17 May 2021). 

anninen, K., Koskela, S., Antikainen, R., Bocken, N., Dahlbo, H., Aminoff, A., 2018. 
Do circular economy business models capture intended environmental value 

propositions? J. Clean. Prod. 171, 413–422. doi: 10.1016/j.jclepro.2017.10.003 . 
entink, B. (2014). Circular Business Model Innovation: a process framework and a tool 

for business model innovation in a circular economy . https://repository.tudelft.nl/ 

islandora/object/uuid%3Ac2554c91- 8aaf- 4fdd- 91b7- 4ca08e8ea621 . 
ik-Meyer, N. , 2020. Multimethod Qualitative Research. In: Silverman, D. (Ed.), 

Qualitative Research. SAGE Publications, pp. 357–374 . 
illet, D., Bistagnino, L., Lanzavecchia, C., Camous, R., Poldma, T., 2007. Does the 

potential of the use of LCA match the design team needs? J. Clean. Prod. 15 (4),
335–346. doi: 10.1016/j.jclepro.2005.07.016 . 

oraga, G., Huysveld, S., Mathieux, F., Blengini, G.A., Alaerts, L., Van Acker, K., de 

Meester, S., Dewulf, J., 2019. Circular economy indicators: what do they mea- 
sure? Resour. Conserv. Recycl. 146, 452–461. doi: 10.1016/j.resconrec.2019.03.045 . 

oreno, M., 2013. Assessment of the Impact of Business Activity in Sustainability 
Terms. Empirical Confirmation of Its Determination in Spanish Companies. Sus- 

tainability 5 (6), 2389–2420. doi: 10.3390/su5062389 . 
ECD, 2021. Enterprises By Business Size (indicator). OECD http://data.oecd.org/ 

entrepreneur/enterprises-by-business-size.htm . 

pferkuch, K., Caeiro, S., Salomone, R., Ramos, T.B., 2021. Circular economy in corpo- 
rate sustainability reporting: a review of organisational approaches. Bus. Strat. 

Environ. 1–22. doi: 10.1002/bse.2854 . 
atten, M.L., Newhart, M., 2017. Understanding Research Methods: An Overview of 

the Essentials. Routledge doi: 10.4324/9781315213033 . 
ieroni, M.P.P., McAloone, T.C., Pigosso, D.C.A., 2019. Business model innovation for 

circular economy and sustainability: a review of approaches. J. Clean. Prod. 215, 

198–216. doi: 10.1016/j.jclepro.2019.01.036 . 
ieroni, M.P.P., Pigosso, D.C.A., McAloone, T.C., 2018. Sustainable Qualifying Criteria 

for Designing Circular Business Models. Procedia CIRP 69, 799–804. doi: 10.1016/ 
j.procir.2017.11.014 . 

http://refhub.elsevier.com/S2352-5509(21)00292-X/sbref0006
http://refhub.elsevier.com/S2352-5509(21)00292-X/sbref0006
https://doi.org/10.1016/j.resconrec.2020.105042
http://refhub.elsevier.com/S2352-5509(21)00292-X/sbref0008
http://refhub.elsevier.com/S2352-5509(21)00292-X/sbref0008
http://refhub.elsevier.com/S2352-5509(21)00292-X/sbref0008
https://doi.org/10.1080/21681015.2016.1172124
http://refhub.elsevier.com/S2352-5509(21)00292-X/sbref0010
http://refhub.elsevier.com/S2352-5509(21)00292-X/sbref0010
http://refhub.elsevier.com/S2352-5509(21)00292-X/sbref0010
http://refhub.elsevier.com/S2352-5509(21)00292-X/sbref0010
https://doi.org/10.3280/EFE2017-001006
https://doi.org/10.1016/j.jclepro.2018.07.043
https://doi.org/10.1016/j.lrp.2019.101953
https://doi.org/10.3390/su11082210
https://doi.org/10.1007/978-3-319-32098-4_26
https://doi.org/10.1016/j.spc.2020.04.006
https://doi.org/10.1080/13645579.2020.1805550
http://refhub.elsevier.com/S2352-5509(21)00292-X/sbref0018
http://refhub.elsevier.com/S2352-5509(21)00292-X/sbref0018
http://refhub.elsevier.com/S2352-5509(21)00292-X/sbref0018
https://doi.org/10.1016/j.jcps.2012.04.001
https://doi.org/10.1016/j.lrp.2009.07.010
http://refhub.elsevier.com/S2352-5509(21)00292-X/sbref0021
http://refhub.elsevier.com/S2352-5509(21)00292-X/sbref0021
http://refhub.elsevier.com/S2352-5509(21)00292-X/sbref0021
https://www.circle-economy.com/resources/the-circular-phone
https://doi.org/10.1080/19419899.2015.1110195
https://doi.org/10.1016/j.jclepro.2020.121519
https://doi.org/10.4324/9781351280129
https://ec.europa.eu/environment/circular-economy/pdf/new_circular_economy_action_plan.pdf
https://www.fairphone.com/en/
https://doi.org/10.1016/j.jclepro.2020.123741
https://www.canada.ca/en/environment-climate-change/news/2019/12/circular-economy.html
https://www.government.nl/topics/circular-economy
http://refhub.elsevier.com/S2352-5509(21)00292-X/sbref0031
http://refhub.elsevier.com/S2352-5509(21)00292-X/sbref0031
http://refhub.elsevier.com/S2352-5509(21)00292-X/sbref0031
http://refhub.elsevier.com/S2352-5509(21)00292-X/sbref0031
https://doi.org/10.1016/j.jclepro.2019.118160
http://www.theguardian.com/uk-news/2017/nov/25/chinas-bike-share-graveyard-a-monument-to-industrys-arrogance
https://doi.org/10.5771/0042-059X-2019-4-345
https://doi.org/10.1016/j.spc.2020.09.018
https://doi.org/10.1016/j.jclepro.2019.118528
https://doi.org/10.1007/s43615-021-00015-2
https://doi.org/10.1016/j.jclepro.2019.119364
https://doi.org/10.1088/1748-9326/ab2da8
https://doi.org/10.1016/j.ecolecon.2015.11.002
https://newsroom.inter.ikea.com/news/the-world-s-first-second-hand-ikea-store-opens-in-sweden/s/b1aa5e3d-a9e8-4816-828d-72af9b914106
https://doi.org/10.1016/j.jclepro.2021.126713
https://doi.org/10.1002/bse.3280030208
https://doi.org/10.3390/su13042118
https://doi.org/10.1177/1042258719885368
https://doi.org/10.1016/j.jclepro.2013.07.047
https://doi.org/10.1371/journal.pone.0201710
https://doi.org/10.3390/su12010417
https://doi.org/10.1016/j.jclepro.2019.119942
https://doi.org/10.1016/j.jclepro.2019.118318
https://doi.org/10.3390/su8010043
https://loopstore.com/how-it-works
https://doi.org/10.1016/j.jclepro.2017.10.003
https://repository.tudelft.nl/islandora/object/uuid%3Ac2554c91-8aaf-4fdd-91b7-4ca08e8ea621
http://refhub.elsevier.com/S2352-5509(21)00292-X/sbref0055
http://refhub.elsevier.com/S2352-5509(21)00292-X/sbref0055
https://doi.org/10.1016/j.jclepro.2005.07.016
https://doi.org/10.1016/j.resconrec.2019.03.045
https://doi.org/10.3390/su5062389
http://data.oecd.org/entrepreneur/enterprises-by-business-size.htm
https://doi.org/10.1002/bse.2854
https://doi.org/10.4324/9781315213033
https://doi.org/10.1016/j.jclepro.2019.01.036
https://doi.org/10.1016/j.procir.2017.11.014


A. Das, J. Konietzko and N. Bocken Sustainable Production and Consumption 29 (2022) 273–285 

P

P

R

S

S

S

S

T

T

T

T  

T

T

T

V

V

V

V

V
W

W

W

W

W  

Y

Z

ojasek, R.B., 2009. Using leading indicators to drive sustainability performance. En- 
viron. Qual. Manage. 18 (4), 87–93. doi: 10.1002/tqem.20228 . 

oortinga, W., Whitaker, L., 2018. Promoting the Use of Reusable Coffee Cups 
through Environmental Messaging, the Provision of Alternatives and Financial 

Incentives. Sustainability 10 (3), 873. doi: 10.3390/su10030873 . 
ies, E. , 2011. The Lean Startup: How Today’s Entrepreneurs Use Continuous Inno- 

vation to Create Radically Successful Businesses. Crown Publishing Group . 
assanelli, C., Rosa, P., Rocca, R., Terzi, S., 2019. Circular economy performance as- 

sessment methods: a systematic literature review. J. Clean. Prod. 14. doi: 10. 

1016/j.jclepro.2019.05.019 . 
aunders, B., Sim, J., Kingstone, T., Baker, S., Waterfield, J., Bartlam, B., Burroughs, H., 

Jinks, C., 2018. Saturation in qualitative research: exploring its conceptual- 
ization and operationalization. Qual. Quant. 52 (4), 1893–1907. doi: 10.1007/ 

s11135- 017- 0574- 8 . 
choonenboom, J., Johnson, R.B., 2017. How to Construct a Mixed Methods Research 

Design. KZfSS Kölner Zeitschrift Für Soziologie Und Sozialpsychologie 69 (2), 

107–131. doi: 10.1007/s11577- 017- 0454- 1 . 
iderius, T., Poldner, K., 2021. Reconsidering the Circular Economy Rebound effect: 

propositions from a case study of the Dutch Circular Textile Valley. J. Clean. 
Prod. 293, 125996. doi: 10.1016/j.jclepro.2021.125996 . 

eece, D.J., 2010. Business Models, Business Strategy and Innovation. Long Range 
Plann. 43 (2), 172–194. doi: 10.1016/j.lrp.20 09.07.0 03 . 

ukker, A., 2004. Eight types of product–service system: eight ways to sustain- 

ability? Experiences from SusProNet. Busin. Strat. Environ. 13 (4), 246–260. 
doi: 10.1002/bse.414 . 

ukker, A., 2015. Product services for a resource-efficient and circular economy – a 
review. J. Clean. Prod. 97, 76–91. doi: 10.1016/j.jclepro.2013.11.049 . 

ukker, A., Bulavskaya, T., Giljum, S., de Koning, A., Lutter, S., Simas, M., Stadler, K.,
Wood, R., 2016. Environmental and resource footprints in a global context: eu- 

rope’s structural deficit in resource endowments. Global Environ. Change 40, 

171–181. doi: 10.1016/j.gloenvcha.2016.07.002 . 
ukker, A., Cohen, M.J., Hubacek, K., Mont, O., 2010. The Impacts of Household 

Consumption and Options for Change. J. Ind. Ecol. 14 (1), 13–30. doi: 10.1111/ 
j.1530-9290.20 09.0 0208.x . 

unn, V.S.C. (2020). Circular Business Models for Consumer Markets . https://repository. 
tudelft.nl/islandora/object/uuid%3A546b6c38- f280- 4d97- 8ad7- 13fd609acdf6 . 
285 
yl, B., Vallet, F., Bocken, N.M.P., Real, M., 2015. The integration of a stakeholder 
perspective into the front end of eco-innovation: a practical approach. J. Clean. 

Prod. 108, 543–557. doi: 10.1016/j.jclepro.2015.07.145 . 
an de Ven, A.H. , 2007. Engaged scholarship: A guide For Organizational and Social 

Research. Oxford University Press . 
andenbroele, J., Slabbinck, H., Van Kerckhove, A., Vermeir, I., 2019. Mock meat in 

the butchery: nudging consumers toward meat substitutes. Organizational Be- 
havior and Human Decision Processes doi: 10.1016/j.obhdp.2019.09.004 . 

ermunt, D.A., Negro, S.O., Verweij, P.A., Kuppens, D.V., Hekkert, M.P., 2019. Explor- 

ing barriers to implementing different circular business models. J. Clean. Prod. 
222, 891–902. doi: 10.1016/j.jclepro.2019.03.052 . 

olvo. (2021a). Care by Volvo car subscription . https://www.volvocars.com/us/ 
care-by-volvo/ (accessed 02 December 2020). 

olvo (2021b). M Business . https://m.co/se/sv-SE/business/ (accessed 28 July 2021). 
alzberg, J., Lonca, G., Hanes, R.J., Eberle, A.L., Carpenter, A., Heath, G.A., 2021. Do 

We Need a New Sustainability Assessment Method for the Circular Economy? 

A Critical Literature Review. Front. Sustainability 1, 20. doi: 10.3389/frsus.2020. 
620047 . 

armington-Lundström, J., Laurenti, R., 2020. Reviewing circular economy rebound 
effects: the case of online peer-to-peer boat sharing. Resources, Conserv. Recycl.: 

X, 5 doi: 10.1016/j.rcrx.2019.10 0 028 . 
EF, 2019. The Loop Alliance Plans to Eliminate Plastic waste. You can too. World 

Economic Forum https://www.weforum.org/our-impact/the-loop-alliance- 

plans- to- eliminate- plastic- waste- and- save- the- planet- you- can- too/ . 
eissbrod, I., Bocken, N., 2017. Developing sustainable business experimentation 

capability – A case study. J. Clean. Prod. 142, 2663–2676. doi: 10.1016/j.jclepro. 
2016.11.009 . 

helan, E., 2007. ‘No one agrees except for those of us who have it’: endometriosis
patients as an epistemological community. Sociol. Health Illn. 29 (7), 957–982. 

doi: 10.1111/j.1467-9566.2007.01024.x . 

ang, M., Smart, P., Kumar, M., Jolly, M., Evans, S., 2018. Product-service systems 
business models for circular supply chains. Prod. Plann. Control 29 (6), 498–

508. doi: 10.1080/09537287.2018.1449247 . 
ink, T., Geyer, R., 2017. Circular Economy Rebound: circular Economy Rebound. J. 

Ind. Ecol. 21 (3), 593–602. doi: 10.1111/jiec.12545- X- . 

https://doi.org/10.1002/tqem.20228
https://doi.org/10.3390/su10030873
http://refhub.elsevier.com/S2352-5509(21)00292-X/sbref0066
http://refhub.elsevier.com/S2352-5509(21)00292-X/sbref0066
https://doi.org/10.1016/j.jclepro.2019.05.019
https://doi.org/10.1007/s11135-017-0574-8
https://doi.org/10.1007/s11577-017-0454-1
https://doi.org/10.1016/j.jclepro.2021.125996
https://doi.org/10.1016/j.lrp.2009.07.003
https://doi.org/10.1002/bse.414
https://doi.org/10.1016/j.jclepro.2013.11.049
https://doi.org/10.1016/j.gloenvcha.2016.07.002
https://doi.org/10.1111/j.1530-9290.2009.00208.x
https://repository.tudelft.nl/islandora/object/uuid%3A546b6c38-f280-4d97-8ad7-13fd609acdf6
https://doi.org/10.1016/j.jclepro.2015.07.145
http://refhub.elsevier.com/S2352-5509(21)00292-X/sbref0078
http://refhub.elsevier.com/S2352-5509(21)00292-X/sbref0078
https://doi.org/10.1016/j.obhdp.2019.09.004
https://doi.org/10.1016/j.jclepro.2019.03.052
https://www.volvocars.com/us/care-by-volvo/
https://m.co/se/sv-SE/business/
https://doi.org/10.3389/frsus.2020.620047
https://doi.org/10.1016/j.rcrx.2019.100028
https://www.weforum.org/our-impact/the-loop-alliance-plans-to-eliminate-plastic-waste-and-save-the-planet-you-can-too/
https://doi.org/10.1016/j.jclepro.2016.11.009
https://doi.org/10.1111/j.1467-9566.2007.01024.x
https://doi.org/10.1080/09537287.2018.1449247
https://doi.org/10.1111/jiec.12545-X-

	How do companies measure and forecast environmental impacts when experimenting with circular business models?
	1 Introduction
	2 Conceptual background
	2.1 Experimentation towards circular business models
	2.2 Environmental impacts of circular business models
	2.3 Present state of environmental impact assessment

	3 Methods
	3.1 Data Collection
	3.1.1 Interviews
	3.1.2 Survey

	3.2 Data analysis

	4 Results
	4.1 How is the environmental impact of business models being measured?
	4.2 How do companies forecast the environmental impact of new circular business ideas?
	4.3 Barriers to measuring and/or forecasting the environmental impact of circular business models
	4.4 Open questions

	5 Discussion
	6 Conclusion
	Declaration of Competing Interest
	Acknowledgement
	Supplementary materials
	References


