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ARTICLE INFO ABSTRACT

Handling Editor: Zhifu Mi Circular economy practices contribute to achieving sustainability and alleviating the consequences of value chain
disruptions and surging prices of energy and raw materials. While startups are increasingly recognized as a

Keywords: powerful engine for innovation processes needed to support this transition, empirical studies on the selection and

Circular economy implementation of circular strategies among startups remains scarce. In this paper, we report findings from the

Circular strategies

Start first academic survey on circular startups (N = 165) that allows for multivariate statistical analyses, considering
artup

Business strategy both personal and company characteristics, and perspectives of the entrepreneurs involved. This survey includes

Circular business model startups with varying degrees of implementation levels of a set of 10 circular strategies at different startup

Survey lifecycle stages. Our results suggest that younger startup entrepreneurs tend to focus on inner circle strategies,
while older startup entrepreneurs rather engage in outer circle strategies or no circular strategies at all. Female
startup entrepreneurs are found to be less inclined to combine multiple circular strategies, and business-to-
business and business-to-government market segments tend to be frontrunners for circular business models.
Circular startups mostly acknowledge sustainability and circularity as a comparative advantage, and startup
entrepreneurs with a migrant background seem to be more optimistic to start a profitable circular business. Our
results suggest that there is no such thing as ‘the’ circular economy startup, so we recommend policy makers to
develop tailor-made solutions to support startups implementing different circular strategies.

1. Introduction macro level (city, region, nation and beyond), with the aim to accomplish

sustainable development, which implies creating environmental quality,

The last decades, policymakers, companies, and civil society actors economic prosperity and social equity, to the benefit of current and future
are increasingly challenged to achieve sustainability on our planet. In generations.” (Kirchherr et al., 2017)

this quest, circular economy (CE) practices are gradually recognized as
contributors to the Sustainable Development Goals, as defined in the UN
2030 Agenda for Sustainable Development Goals (Rodriguez-Anton
et al., 2019; Schroeder et al., 2019). After analyzing 114 definitions in
scientific publications, Kirchherr et al. (2017) recognize this interlink-
age between the concept of a circular economy and sustainable devel-
opment in their all-encompassing definition:

As a circular economy involves closing, narrowing, and slowing
loops of resource cycles (Bocken et al., 2016), it has the potential to
resolve both environmental challenges and the economic, social, and
political consequences of resource dependencies. The COVID-19 crisis,
the war in Ukraine, and the subsequent surge in energy and raw material
prices showed once again the vulnerability of our economic system and
its dependency on international value chain interlinkages (Wuyts et al.,
“A circular economy describes an economic system that is based on 2020). Therefore, the circular economy received policy attention in re-
business models which replace the ‘end-of-life’ concept with reducing, covery plans that have been designed during the COVID-19 crisis. On
alternatively reusing, recycling and recovering materials in production/ December 17th, 2020, the Council of the EU responded to the 2020
distribution and consumption processes, thus operating at the micro level Circular Economy Action Plan (CEAP), presented in March earlier that
(products, companies, consumers), meso level (eco-industrial parks) and year, with conclusions entitled “Making the Recovery Circular and
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Green” (European Commission, 2020). These conclusions highlight the
role of the circular economy in the recovery from COVID-19.

As the implementation of circular economy principles requires new
visions and strategies, startups are increasingly recognized as a powerful
engine for the innovation processes needed to support a circular tran-
sition (Lewandowski, 2016; Spender et al., 2017). For startups, it is
relatively easy to adopt principles of the circular economy, as the
company culture develops from scratch (Rizos et al., 2016). Startups can
disrupt existing institutions (Narvanen et al., 2021), and may motivate
existing firms to react to their sustainable innovations (Hockerts and
Wiistenhagen, 2010). Conversely, startups may be motivated to opt for
circular business models to meet increasing expectations of customers,
employees, and investors who consider environmental, sustainability,
and governance (ESG) criteria increasingly important (Alda, 2021;
Sciarelli et al., 2021). Likewise, startups could aim for customers seg-
ments willing to pay a circular premium, reflecting a higher willingness
to pay for circular goods (Colasante & D’Adamo, 2021; D’Adamo and
Lupi, 2021). Startups may also opt for circular solutions to limit their
dependence on international supply chains, resulting in an enhanced
resilience in cases of systemic shocks (Borms et al., 2023). Yet, as we will
show, empirical studies on circular startups and their selection and
implementation of circular strategies remain rather scarce.

In this paper, we address this gap in the current literature and present
results of a unique survey that contains both personal and company
characteristics, and perspectives on circular strategies of 165 startups in
Flanders (Belgium). To our knowledge, this is the first paper that pre-
sents results from an elaborate survey, including the use of multivariate
statistical techniques on circular startups. Earlier quantitative research
on circular startups investigated datasets, compiled from publicly
available data such as company reports and websites, partially com-
plemented with interview data, allowing mainly to perform descriptive
statistics (Bauwens et al., 2020; Henry et al., 2020). Our survey allows to
compare startups with differing ambition levels to implement circular
strategies and contains startups in different stages of their lifecycle. To
ensure its empirical validity, it is the result of considerable outreaching
efforts from the most important organizations in the circular startup
ecosystem of Flanders. Furthermore, we performed 9 semi-structured
interviews with 11 field and policy experts to validate our in-
terpretations of the results.

Flanders is an interesting region for this study, since it is a small,
open, and industrialized economy with a high share of small and
medium-sized enterprises (SMEs) of which 28% are no older than 5
years (Deman and Tchinda, 2021). In Fig. 1 we summarize key statistics
and geographical information on Flanders. We argue that our research is
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Fig. 1. Key figures on Flanders (Belgium) in 2021.
Source: https://www.vlaanderen.be/en/statistics-flanders
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beneficial for startups and future entrepreneurs, for policy makers to
guide the startups, for investors, and for future academic research.

Our survey allows us to provide answers to the following research
questions.

e RQ1: Which startups apply which circular strategies? What is the role
of personal and company characteristics?

e RQ2: What are comparative advantages and disadvantages of cir-
cular startups?

e RQ3: What are barriers and enablers for startups to implement cir-
cular strategies?

The rest of this paper is structured as follows. In section 2, we provide
an overview of the current literature on circular startups, including
relevant research on determinants that predict success or failure of
startups in general. This literature has been used to construct our
questionnaire, as discussed in section 3. In section 4 we present the re-
sults of our empirical analysis and in section 5 we provide a discussion
and review the limitations of this research. In section 6 we conclude and
identify new research gaps.

2. Literature

Back in 2010, before the notion of the circular economy was popu-
larized, Hockerts and Wiistenhagen (2010) developed a theoretical
model to investigate the role of incumbents and new entrants in sus-
tainable entrepreneurship. They suggest that in early stages of an
industry’s sustainability transformation, new entrants (‘Emerging Da-
vids’) are more likely than incumbents to pursue sustainability-related
opportunities. Incumbents may react to activities of these new en-
trants by engaging in corporate sustainable entrepreneurship activities.
These ‘Greening Goliaths’ may often be less ambitious in their sustain-
ability goals, however, they have a broader reach due to their estab-
lished market presence (Hockerts and Wiistenhagen, 2010).

Other authors use similar arguments to highlight the role of startups
in the transition towards a circular economy (Bauwens et al., 2020;
Schaltegger et al., 2016). They state that, for startups, it is relatively easy
to adopt principles of the circular economy, as the company culture
develops from scratch (De Mattos and De Albuquerque, 2018; Rizos
et al., 2016). Startups may disrupt existing institutions, create new in-
stitutions, and have an influential role in changing institutional pillars in
the shift towards a circular economy (Narvanen et al., 2021). Other
studies on the role of circular startups highlight their role in adapting
technologies related to Industry 4.0 (Silva and Sehnem, 2022), and the
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way startups align supply characteristics with financial viability (Pros-
man and Cagliano, 2022). Also the role of business incubators for the
development of circular economy ventures has been conceptualized
(Millette et al., 2020).

Recently, literature starts to develop insights on challenges for cir-
cular startups, mostly based on qualitative research methods. Ariztia
and Araneda (2022) use interviews to investigate how circular startups
define, mobilize, and assess narratives of value when pursuing both
environmental and economic considerations (Ariztia and Araneda,
2022). Henry et al. (2022) use interview data on 57 grassroot entre-
preneurs of circular startups in Europe and Australia to study their
motivations and identities (Henry et al., 2022). Case study research has
been implemented to study circular fashion startups (Ostermann et al.,
2021) and to explore how circular startups design and implement
innovation into their business models to increase their positive impact
(Rok and Kulik, 2020). Also, focus group research has been used to
complement interviews and archival documents on the experience of
firms accessing finance for circular business model innovation (Tox-
opeus et al., 2021). Meanwhile, the topic of circular startups has been
included in a growing list of conceptualization exercises within the field
of the circular economy. An early conceptualization was already made
on green startups (Bergset and Fichter, 2015), and Henry et al. (2020)
developed a typology for circular startups, being design-based, waste--
based, platform-based, service-based or nature-based (Henry et al.,
2020).

However, quantitative research on circular startups remains scarce.
In their white paper on business models for circular startups in the
Netherlands, Bauwens et al. (2020) use administrative and publicly
available data of 147 circular startups, complement them with data from
20 in-depth interviews, and compare them with data from another study
on the sustainability reports of 46 established firms (Stewart and Niero,
2018). Henry et al. (2020) construct a dataset from 128 circular startups
identified in three major circular economy ecosystems in Europe: the
Randstad region in the Netherlands, Berlin, and London. They compile
publicly available information, descriptions in gray literature, and
complement this with semi-structured interviews with 30 of the iden-
tified startups. While this approach allows for frequency analysis and the
conceptual construction of typologies, application possibilities for more
sophisticated statistical techniques remain limited.

While a vast body of knowledge exists on startups in general, aca-
demic and gray literature on circular startups remains relatively limited.
Yet, it is worthwhile to start with generic insights on success and failure
factors for startups, and to compare whether they apply to circular
startups in the same way and degree. While these studies do not focus on
the role of circular startups, we used their insights to construct and
refine our survey (see the methods section). For the success factors, the
European Startup Monitor (ESM), for example, contains data of several
thousands of startups, enabling research on success factors of startups in
the EU (Skawinska and Zalewski, 2020). Another example of research on
factors that define startup success and growth makes use of panel data
from 13 countries in the period 2006-2015, including the US, Canada,
Russia, China, and several European countries (Okrah et al., 2018).

To mitigate the risk of success bias, it is necessary to investigate
factors that predict failure as well. Also here, interesting data is avail-
able, including websites with autopsy reports on startups (Getautopsy,
2022). Lussier (1995) developed a non-financial model to predict suc-
cess versus failure. This model has been iteratively tested in various
parts of the world (Lussier, 1995; Marom and Lussier, 2014). Other
research adapts methodologies to analyze airline crashes to a framework
to analyze post-mortem reports of startups (Cantamessa et al., 2018). In
a systematic literature review of 74 papers focusing on new ventures’
failure, four main categories of causes for failure were identified, being
resources (human and financial capital), strategic/managerial decisions,
product-related aspects, and contextual/environmental-related issues
(Pisoni et al., 2020).

A specific strand in the literature developed recently deals with
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survival chances of businesses during the COVID-19 crisis, focusing on
the impact of psychological resilience in small firms (Chhatwani et al.,
2022), or investigating the degree upon which circular economy stra-
tegies affect the resilience of small and large companies during this
pandemic (Borms et al., 2023). Some studies focus on the performance
of startups during the COVID-19 crisis, investigating the role of resil-
ience in general (Mota et al., 2022), or the position of unicorn startups in
particular (Rodrigues and Noronha, 2021).

3. Methods
3.1. Gathering data

In order to gather perspectives, opinions, and characteristics of
startups in Flanders, we organized a survey in close collaboration with
the most relevant organizations that are active in the circular startup
ecosystem in Flanders, including Circular Flanders, Start it @KBC, and
the Social Innovation Factory. We opted to prevent a binary view on
circular versus non-circular startups. Therefore, we included questions
on the implementation levels of startups on a set of ten circular strate-
gies, and deliberately urged our partners to spread the survey to startups
that are not specifically active in circular economy activities as well. In
order to prevent success bias, we deliberately included perspectives of
startups that stopped their activity already. This also enables us to
capture a wider variety of experiences and the extent to which some
barriers appeared to be critical. Therefore, we collaborated with Dyzo,
an organization that focuses on the support of enterprises with diffi-
culties. Appendix 1 contains a description of our partner organizations.

The questionnaire of this survey has been constructed based on
existing literature on successful and failed startups (Cantamessa et al.,
2018; Chhatwani et al., 2022; Marom and Lussier, 2014; Pisoni et al.,
2020; Rizos et al., 2016; Skawinska and Zalewski, 2020), on recent
research on circular companies in Flanders (Borms et al., 2023), and on
the input of partner organizations that were willing to reach out to
startups within their network. Draft versions were iteratively tested in
the period July-September 2021. The questionnaire provided separate
answer pathways for startups that did not establish their company yet,
for startups that are active, and for enterprises that stopped their ac-
tivities. While the questionnaire was compiled in Dutch, a translated
version is included in Appendix 2.

Between September 30th, 2021 and February 2nd, 2022, our survey
received full responses of 165 entrepreneurs. These responses were
gathered by several outreaching actions of our partner organizations
towards startups within their networks, including invitations to fill in
the questionnaire by personalized e-mails, phone calls, and dedicated
newsletter items. No material or financial incentives were given. As a
platform to collect responses, we used SurveyMonkey. After closing the
survey, data cleaning processes included joining answers along path-
ways, checking data consistency (e.g. outliers and consistency between
qualitative remarks and answer categories), and calibrating data types.

In sum, we were able to compile a unique dataset of 165 startups that
is novel because it combines three important characteristics.

- it considers characteristics and opinions of startups in various phases
of their lifecycle, including startups that are no longer active;

- it considers startups that vary from no circularity ambitions what-
soever to several implementation levels with respect to a balanced
set of ten circular strategies;

- it is the result of considerable outreaching efforts from the most
important organizations in the circular startup ecosystem of Flanders

The number of startups in our survey may seem to be dwarfed by the
number of 71 320 newly created companies in Flanders in 2021. Note,
however, that this list includes independent professions (16%), such as
medical doctors, and many sole proprietors (56%), in main or secondary
occupation, that perform a craft on an independent basis (Deman et al.,
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2022). The startup ecosystem we collaborate with, however, focuses on
startups with an innovative and scalable product or business model.
Since its founding in 2017, Circular Flanders identified and showcased
358 circular companies, most of them being startups (Vlaanderen Cir-
culair, 2022). The database of Flanders Dealroom, an ecosystem plat-
form for intelligence on startups organized by the Flemish Government
and Flanders Investment and Trade, reports 418 startups that have been
founded in the last 5 years (Flanders Investment and Trade, 2022).
Compared to these numbers, our dataset provides a rich and relevant
sample of the circular startup population in Flanders. In Appendix 3 we
summarize the main descriptive statistics of our sample.

In order to validate our results, we performed 9 semi-structured in-
terviews with 11 experts on enabling policies for circular businesses and
business support of startups. The list of respondents, and a translated
version of questions and accompanying questionnaire is included in
Appendix 4. These interviews were recorded, coded, and processed,
after which all interview respondents received a draft version of this
paper to refine arguments and prevent misinterpretations and factual
errors.

3.2. Background information on the survey questions

To capture the phase a startup situates itself in, we used the internal
categorization of Start it @KBC to differentiate between ‘ideation’,
‘build-validation’, ‘go-to-market’, and ‘mature business’. In order to
include perspectives from startups that already stopped, we included
that answer category as well. We also used the categorization of Start it
@KBC to define the activity type of a startup, being ‘production’, ‘ser-
vices’, ‘IT/software’, ‘commerce and retail’, or ‘other’. Next to that, we
asked whichindustry startups claim to belong to. There, we used a list
based on the 2-digit NACE nomenclature (European Commission, 2010).
Finally, respondents could identify the markets they are active in, being
‘Business-to-business’, ‘Business-to-consumer’, ‘Business-to-govern-
ment’, ‘Business-to-business-to-consumer’, ‘PeerToPeer’, and ‘other’.
Here, respondents could indicate multiple answers.

With respect to the legal form of the startup, the questionnaire
included the most common answer possibilities for privately owned
companies in Belgium, being ‘sole proprietor’, ‘private company’,
‘limited company’, ‘cooperative’, ‘non-profit association’ and ‘other’. To
get an idea of the size of the company, we asked for the turnover in 2020
and paid staff in full-time equivalent (FTE). While 2020 was not an ideal
year because of the COVID-19 pandemic, it was too early to ask for
figures from 2021 (suffering from the same pandemic conditions), and it
was too far away to ask startups for figures from 2019. We also provided
a list of comparative advantages, compiled from a comparative study on
success factors of startups in the EU (Skawinska and Zalewski, 2020).

Since we preferred not to make a binary distinction of ‘circular’
versus ‘non-circular’ startups at the stage of data collection, we tried to
capture a nuanced empirical reality by allowing respondents to indicate
their level of implementation on ten circular strategies. These imple-
mentation levels went from ‘not’, to ‘limited’, to ‘extensive’. Re-
spondents could also indicate ‘not applicable’. In order to be easily
recognizable for startups with various degrees of circular strategy
implementation, we compiled a set of identifiable circular strategies
based on practical policy work, including the widely used 9R framework
(Potting et al., 2017) and its adaption to a business model context
(Kishna et al., 2019). This combination has been used earlier to measure
and evaluate the level of CE implementation in enterprises in Flanders
(Borms et al., 2023). The list of circular strategies we applied is the
following.

e Design to lower material use

e Design for longer product use (and longer product lifetimes)

o Design for additive manufacturing (i.e. design with modular parts, e.
g. to enhance repair and maintenance)

e Use of renewable materials
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Sharing means of production (e.g. sharing capital goods like offices,
equipment, vehicles)

Circular business models (e.g. as-a-service models or servitisation)
e Maintenance and repair

Recuperation of waste

Take-back systems for refurbishment and recycling

Supporting services for circular entrepreneurship (e.g. supporting
software)

Regarding barriers to implement circular strategies, we based our
questions on an extensive EU-wide research among businesses, gov-
ernments, academia, and NGOs (Kirchherr et al., 2018), and on a paper
that adapted a model to analyze aircraft crashes into a framework to
analyze post-mortem reports of startups (Cantamessa et al., 2018). The
list of potential enablers to implement circular strategies is based on a
participatory study that included policy and industry perspectives to
construct a working agenda for a circular manufacturing industry in
Flanders (Versluys et al., 2021). Furthermore, a list of general resources
that may provide assets or barriers has been based on a systematic
literature review on the role of failure in the entrepreneurial process
(Pisoni et al., 2020).

Our survey also includes questions on the extent to which startups
think they will need a set of skills in a circular economy. The set of skills
we applied was based on an internal classification of the Public
Employment Service of Flanders (VDAB). Finally, in order to grasp the
proclivity of startups to employ disadvantaged groups, we used a set of
answer options that can serve as an ordinal variable in two directions:
from no intentions, over considerations, to actually employing disad-
vantaged groups on the one hand, and from no intensions, over coop-
erating with Work Integration Social Enterprises (WISEs), to directly
employing disadvantaged groups on the other hand.

Finally, to control for personal characteristics, we included questions
based on literature on nonfinancial business success versus failure pre-
diction models for young firms (Lussier, 1995; Marom and Lussier,
2014). These include questions on gender, age, and educational attain-
ment, and specific questions on years of working experience (in total),
years of experience in the sector of the startup, years of experience in a
management or leadership position, and years of experience as an
entrepreneur. We also asked a question on the migration background of
the respondent. In a European context, a sociologically and demo-
graphically relevant and easy to operationalize question here is to ask
whether one of the grandparents of the respondent is born outside the
European Union (Geldof, 2021; SERV, 2014).

4. Results
4.1. Who applies which circular strategies?

In Fig. 2 we report ambition levels to implement ten circular stra-
tegies, as indicated by our respondents. We report this overview to
provide relevant background information on the implementation dis-
tribution of the circular strategies we consider. Afterwards, we will dive
into the profile differences between startups that implement these
various circular strategies.

Given our approach to indicate implementation levels in various
degrees, we are able to analyze profile differences by making use of
ordered probit regressions, estimating coefficients that predict the
implementation level of the circular strategy of concern varying from
‘no’ to ‘full’. In order to prevent collinearity problems, we did not
include the years of experience as ratio variables but included dummy
variables to identify respondents with 5 or more years of experience.
While we have more detailed information on the industry startups are
active in, we saved degrees of freedom by including a dummy variable
for startups that are active in the secondary sector (manufacturing and
construction sector), based on the NACE-nomenclature we applied in
our questionnaire. The manufacturing dummy identifies startups that
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Fig. 2. Respondent implementation levels of circular strategies.

are performing production activities themselves, regardless of the sector
they are active in. To be able to include all covariates in these re-
gressions, we also had to exclude startups that had stopped their
activities.

Results of these ordered probit regressions are reported in Table 1.
ChiZ-statistics of these regressions show values below 0.10, except for
sharing means of production, for maintenance and repair, and for take-
back systems. Therefore, we do not report coefficients of these re-
gressions, since for these strategies the model does not contribute to
identify significant profile differences. For each regression, we reported
the number of respondents that indicated implementation levels varying
from ‘no’ to ‘full’, excluding ‘not applicable’.

The results suggest that younger startup entrepreneurs tend to focus
more on design-related circular strategies and less on recycling. Ac-
cording to most interview respondents, this makes sense. “We see that
younger entrepreneurs already worked with new materials during their
studies, while older entrepreneurs tend to start with what they already know”
(respondent 6). Another respondent adds to this “older entrepreneurs are
rather inclined to improve techniques they already know” (respondent 4).
We also see that recycling strategies are more often chosen by startup
entrepreneurs with no higher education. This may seem counterfactual
since innovative recycling techniques often require a significant amount
of technological knowledge (respondent 4). However, startups in recy-
cling often tend to engage in simple but innovative small-scale initia-
tives, leaving complex and capital-intensive recycling techniques to
incumbent companies (respondent 6).

Startups working on services (circular business models and sup-
porting services) or on renewable materials appear to find business-to-
government markets as frontrunners. This makes sense according to
almost all interview respondents. They univocally express the impor-
tance of public procurement criteria and the leverage function of gov-
ernments to spur a market pull for circular services. However, most
respondents are critical when they reflect about their own experiences.
In many cases, public procurement procedures end up in the selection of
offers with the lowest price (respondent 7), not incorporating total cost
of ownership (respondent 2), nor the true environmental and social cost
of products (respondent 9). Conversely, as indicated by one respondent,
many startups consider public procurement processes too slow and
cumbersome (respondent 4).

Our results suggest that industry experience is especially important
when developing services to support a circular economy. All re-
spondents underlined the importance of networks during this endeavor.
Networks facilitate a lean validation of value propositions (respondents
4 and 5) and are considered as a crucial asset to support circular econ-
omy innovations, involving interdependencies along supply-chains
(respondent 6) while requiring the trust of personal contacts (re-
spondents 1 and 10).

A remarkable result is the significant but opposing relation of in-
dustry experience and entrepreneurial experience in the case of circular
business models. Does industry experience create a tunnel vision,
neglecting opportunities to organize business models in an innovative
way, while entrepreneurial experience is related to problem solving
skills and creativity to find new pathways to look at value chains?
Interview respondents react in dissenting ways. While there is a
consensus that entrepreneurial skills are considered to be transferable to
other settings and industries, the importance of industry experience is
considered as too important to neglect. Finally, we see lower turnover
rates for design-based startups and startups engaging in circular business
models, which may reflect the smaller scale of their operations. On the
other hand, employment (in FTE) turns out not to be a significant co-
variate for any circular strategy we investigated.

Many circular startups do not limit themselves to implement only
one circular strategy. While 65 respondents (41%) are not aiming at the
full implementation of any circular strategy, 21 respondents indicated
just one strategy for full implementation. Therefore, we applied linear
regression (OLS) to the sum of our ordinal variables indicating imple-
mentation levels on circular strategies, taking ‘not applicable’ and ‘no’
as a 0 in this addition. Results are reported in Table 2. As an alternative,
we also ran a Poisson regression model to predict the number of times a
startup indicated full ambitions on a circular strategy. Finally, we ran a
Probit regression to estimate which variables predict the fact that a
startup does not indicate any full implementation level of a circular
strategy at all.

Our results show a lower propensity for older entrepreneurs to
engage in circular strategies, a lower inclination of female entrepreneurs
to combine multiple circular strategies, and higher circular imple-
mentation levels for startups that are active in construction and
manufacturing industries. Confronted with these results, interview
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Table 1
Who applies which circular strategies?
Design Design Design (additive Use of Sharing Circular Maintenance Recuperation Tack- Supporting
(material (product manufacturing) renewable means of business and repair of waste back services for
use) lifetime) materials production models system CE
N 78 75 62 79 69 79 68 75 68 69
Prob > chi2 0.0062 0.0240 0.0746 0.0277 0.4005 0.0019 0.1154 0.0032 0.8061 0.0229
Pseudo R? 0.1762 0.1856 0.1705 0.1450 0.0998 0.2040 0.1454 0.1872 0.0693 0.1755
Female —0.3065 —0.0871 —0.5429 0.3199 —0.0072 —0.0034 0.2009
(0.3352) (0.3827) (0.4999) (0.3427) (0.3876) (0.3508) (0.4382)
Age —0.0533 —0.0317 0.0031 (0.0197) 0.0103 —0.0217 0.0337 —0.0155
(0.0176) (0.0181)* (0.0164) (0.0169) (0.0173)* (0.0181)
Education: —0.6368 —0.6421 —1.3424 —0.5989 —0.3056 -1.9138 0.1884
bachelor (0.4504) (0.5162) (0.5614)** (0.4217) (0.5049) (0.5051)*** (0.5767)
Education: —0.0399 —0.3955 0.0272 (0.4923) —0.3098 0.5081 —0.9016 1.0606
master (0.4341) (0.5188) (0.4285) (0.4768) (0.4659)* (0.5250)**
Education: PhD 0.3961 —0.2607 —0.7902 —1.9783 —0.2274 —2.7350 0.5918
(0.8776) (0.9196) (0.8079) (0.9170)** (0.7428) (0.8693)*** (0.7498)
Migrant 1.3692 0.8912 0.3578 (0.5540) 0.5028 0.6604 —0.2957 1.3693
(0.5659) (0.6571) (0.5149) (0.5735) (0.4842) (0.5850)**
>5years industry ~ —0.2809 0.1038 0.2497 (0.4554) —0.2653 —0.8118 —0.1037 0.7783
experience (0.3582) (0.3936) (0.3661) (0.3844) (0.3569) (0.4493)*
>5 years 0.4834 —0.0019 -1.0712 —0.4357 —0.1519 —1.0791 —0.5580
management (0.4412) (0.4851) (0.5168)** (0.4032) (0.4079) (0.4273)** (0.4651)
experience
>5 years 0.9605 0.6698 0.7375 (0.4683) 0.4454 0.9696 0.7136 0.4606
entrepreneurial  (0.3974) (0.4492) (0.3749) (0.4525) (0.3854)* (0.5084)
experience i i
Manufacturing 0.4506 0.7191 1.0115 (0.4452) 0.0207 —0.7092 0.5296 0.0136
(0.3377) (0.4171)* (0.3351) (0.4276)* (0.3368) (0.4518)
Secondary sector 0.2421 0.5593 —0.1801 0.8666 0.3312 0.0798 —0.1461
(0.3475) (0.3904) (0.4815) (0.3482)** (0.3938) (0.3754) (0.4743)
BtB market 0.1207 —0.0340 0.4080 (0.4548) 0.4941 0.0232 0.5018 —0.3525
(0.3460) (0.3998) (0.3175) (0.3811) (0.3374) (0.4349)
BtC market 0.7251 0.1431 —0.4680 —0.0571 —0.2028 0.2810 —0.8832
(0.3280) (0.3536) (0.3962) (0.3133) (0.3341) (0.3164) (0.3722)**
o
BtG market 0.0727 —0.2195 —0.3113 0.6014 1.6914 0.5595 1.2849
(0.3483) (0.3994) (0.4606) (0.3431)* (0.4250) (0.3808) (0.4813)***
BtBtC market -0.3213 —0.0610 0.2741 (0.4018) 0.0937 —0.5431 0.2741 —0.8475
(0.3154) (0.3746) (0.3037) (0.3559) (0.3220) (0.4027)**
Limited liability 0.4007 0.4748 —0.4062 0.5640 0.5893 —0.4886 0.2958
(0.3657) (0.4141) (0.4767) (0.3432)* (0.4217) (0.3767) (0.4790)
Return (ordinal) —-0.1877 —0.3058 —0.0375 —0.0121 —0.2044 0.0261 —0.0058
(0.0976)* (0.1219) (0.1216) (0.0936) (0.1011) (0.0957) (0.0993)
FTE employed —0.0219 0.0383 —0.0470 0.0001 0.0236 —0.0106 —0.0250
(0.0379) (0.0445) (0.0444) (0.0390) (0.0404) (0.0414) (0.0417)
/cutl —2.8911 —2.6998 -1.1723 0.0208 —2.2431 —0.6313 —0.8248
(0.9291) (1.0280) (1.0732) (0.8836) (0.9806) (0.9647)
/cut2 —1.8916 —2.3054 —0.8011 0.9776 —1.1346 0.1748 —0.0949
(0.9030) (1.0207) (1.0648) (0.8871) (0.9685) (0.9702)
/cut3 —0.7725 —1.4420 —0.2089 1.9804 —0.6839 1.2128 0.4176
(0.8771) (0.9925) (1.0611) (0.9048) (0.9623) (0.9836)

Note: Results of ordered probit estimations of implementation levels varying from ‘no’ to ‘full’, excluding ‘not applicable’. Standard errors between brackets. Sig-
nificance levels: * at the 10% level, ** at the 5% level, *** at the 1% level. Note that ‘cut’, ‘cut2’, and ‘cut3’ represent the thresholds of the latent variable for which the
dependent variable changes. There are three cut points as the dependent variables can increase three times: from score 1 to 2, score 2 to 3, and score 3 to 4.

respondents reacted in dissenting ways on the gender gradient. It is
generally acknowledged that entrepreneurship in Flanders is dominated
by male entrepreneurs (Deman et al., 2022), while female entrepreneurs
are considered to be more risk-averse (respondent 1) and low-profile
(respondent 7). On the other hand, female entrepeneurs are considerd
to be more attracted to sustainability issues (respondent 1). However,
we want to point out that in Table 1 we found no signifcant relation
between gender and the implementation of any individual circular
strategy.

We can also infer that startups engaging in multiple circular strate-
gies are relatively more active in business-to-business and business-to-
government markets. Interview respondents largely agree that these

market segments can be considered a frontrunners for many circular
goods and services. However, as pointed out by an interview respondent,
“also within these market segments, there is only a limited number of early
adopters, but their budgets are much bigger than those of individual business-
to-consumer clients.” (respondent 7). Another respondent mentions the
impact of mandatory environmental regulations that often affect com-
panies and governments earlier than individual households (respondent
6).

4.2. Comparative advantages of circular startups

When asked whether it is easier or more difficult for circular startups



W. Van Opstal and L. Borms

Table 2

Who applies many circular strategies, or no circular strategies at all?

Total score Count data No Circular Strategies
(OLS) (Poisson (Probit regression)
regression)

Dependent variable

Sum of
ordinal scores

Number of CE
strategies that

Dummy variable for
startups who do not

on CE are fully adopted  fully implement CE
strategies strategies
N 118 118 118
Prob > F 0.0044
Prob > chi2 0.0000 0.0020
R? 0.2972
Adj R? 0.1694
Pseudo R? 0.1781 0.2548
Constant 15.44 (6.92) 1.3872 (0.4689)  —1.4650 (0.8717)*
sk dededk
Female —4.75 (2.55) —0.4545 0.4974 (0.3437)
* (0.1630)***
Age —0.03 (0.13) —0.0205 0.0411 (0.0178)**
(0.0092)**
Education: —6.96 (3.71) —0.7732 0.6699 (0.5017)
bachelor * (0.2407)%**
Education: master —1.94 (3.68) —0.1830 0.3368 (0.4791)
(0.2218)
Education: PhD —8.05 (5.24) —0.8918 0.8023 (0.6508)
(0.3813)**
Migrant 2.09 (3.38) 0.3113 (0.1947) —0.5593 (0.4718)
>5 years industry —2.23 (2.62) —0.2635 0.6262 (0.3423)*
experience (0.1629)
>5 years 2.56 (3.27) 0.0315 (0.1999) —0.3605 (0.4389)
management
experience
>5 years —0.27 (3.06) 0.2910 (0.1817) —0.3119 (0.4174)
entrepreneurial
experience
Manufacturing 4.33 (2.76) —-0.0119 —0.0469 (0.3820)
(0.1575)

Secondary sector

7.17 (2.76)**

0.6634 (0.1694)

—0.9861 (0.3934)**

BtB market 3.65 (2.59) 0.4167 (0.1718)  —0.2796 (0.3403)
sk

BtC market 2.72 (2.29) —0.0530 —0.4789 (0.3184)
(0.1416)

BtG market 2.57 (2.72) 0.3670 (0.1566)  —0.6101 (0.3730)
ek

BtBtC market 1.50 (2.34) 0.1954 (0.1363) —0.2284 (0.3072)

Limited liability 0.64 (2.89) 0.2045 (0.1922) —0.5103 (0.3819)

Return (ordinal) —0.93 (0.71) —0.1052 0.0945 (0.0974)
(0.0432)**

FTE employed 0.22 (0.29) 0.0122 (0.0185) —0.0160 (0.0360)

Note: Standard errors between brackets. Significance levels: * at the 10% level,
** at the 5% level, *** at the 1% level.

to develop a profitable business model, only 9% of our respondents
stated this is easier. About 50% of our respondents state it is harder
(39%) or much harder (11%) to develop a profitable business model
when implementing circular strategies. Bivariate analyses of differences
in opinions on this are included in Appendix 5 and interestingly show
that there are hardly any differences depending on personal or company
characteristics (Table B1). Only entrepreneurs with a migrant back-
ground and female startup entrepreneurs indicate a more optimistic
view on the profitability of circular startups, while startups in the
ideation phase are more pessimistic. Asked about this optimistic view-
point of startup entrepreneurs with a migrant background, an interview
respondent with many years of experience with migrant entrepreneurs
explains this as follows. “Next to the fact that migrants are often more used
to reuse strategies, their skills set often includes crafts that are no longer
available among our working force. This gives them a comparative advantage
in building businesses that focus on repair and refurbishing” (respondent 5).

We further investigated whether opinions on the profitability of
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circular strategies differed according to the circular strategy startups
implement (see Table B2 in Appendix 5). Interestingly no statistical
differences could be found. Both insiders, implementing circular stra-
tegies, as outsiders evaluate the difficulty to establish a profitable cir-
cular business the same.

Because only a small minority of our respondents indicates that
building a profitable circular business model is easier, it is worthwhile to
investigate the comparative advantages, barriers, and assets of startups
implementing circular strategies. To evaluate differences in comparative
advantages between companies pursuing varying circular strategies, we
report relative frequencies of startups aspiring full implementation of
the circular strategy of concern and report significance levels of differ-
ences with relative frequencies of other startups. Likewise, we report
relative frequencies of companies that do not engage in a full imple-
mentation of any circular strategy. These results are presented in
Table 3.

Skills, experience, and knowledge are the most self-reported
comparative advantage of startups in our survey, with hardly any sig-
nificant difference between circular and less circular startups. Mean-
while, circular startups recognize sustainability and circularity as one of
their most salient comparative advantages. Notable exceptions are
companies that engage in maintenance and repair, sharing means of
production, and design for disassembly. Sharing means of production
and offering maintenance and repair may be taken for granted and not
considered as a circular strategy by startup entrepreneurs. Most inter-
view respondents agree on this hypothesis. Startups often forget to
communicate about the value proposition underlying maintenance and
repair (respondent 7). One respondent formulates it even stronger:
“circularity as such is not unique selling proposition, but a way of life for
younger generations” (respondent 6). Many startups are also used to work
in cocreation hubs or FabLabs (respondent 1), or share production
means because of financial concerns (respondents 1, 5 and 9).

During the semi-structured interviews, interview respondents were
also asked about the most important comparative advantages circular
startup entrepreneurs should have. The ability to convince investors and
financiers that there is a market for complex innovations was mentioned
by most respondents. Other important characteristics include technical
competences, a strong missioned-oriented drive, strong industry
knowledge, network, and credibility, and the ability to focus on
customer pains and gains, while being sensitive to policy evolutions and
political business cycles.

Startups were also asked whether they considered several economic
and institutional dimensions as an asset or a handicap on a 5-point
ordinal scale. In Table 4 we report average scores and significance
levels based on t-tests between startups pursuing a full implementation
of the circular strategy of concern and other startups. Our results show a
wide variety of assets and handicaps that significantly depend on the
circular strategies they pursue. Skills are most often considered an asset
for startups engaging in circular design or maintenance and repair.
Conversely, a lack of skills is often considered as a handicap by com-
panies sharing means of production, which illustrates the hypothesis
that sharing means is sometimes a mere necessity instead of a conscious
circular strategy. Team dynamics are more often considered an asset by
service-oriented strategies (circular business models and supporting
services). A stable influx of materials is reportedly a major concern for
startups who use renewables, design for disassembly or extended
product lifetimes, or organize take-back systems. Notice that the
administrative and legal environment is on average considered a major
handicap for all kinds of startups, circular or not. Likewise, we see no
significant differences between circular and other startups on how they
evaluate the growth rate of the company, and feasibility concerns to
realize the product as envisioned.

When asked about the assets and handicaps of circular startups
versus incumbents, interview respondents almost unanimously pointed
at the flexibility of startups. Major handicaps, however, are disecon-
omies of scale and a lack of time to grow at a slow pace into a strong
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circular value proposition. Compared to their lesser circular counter-
parts, circular startups should have, according to our interview re-
spondents, strong research and development skills and assets, and the
potential to develop a strong value-chain collaboration.

4.3. What are barriers and enablers to implement circular strategies?

Little is known about specific barriers and enablers for startups when
implementing circular strategies. Therefore, we investigate these dif-
ferences in barriers (Table 5) and enablers (Table 6) by reporting rela-
tive frequencies and significance levels of F-tests between startups that
implement circular strategies in full and other startups. In general, our
results show that barriers and enablers may significantly differ from the
circular strategies startups try to implement. A linear organization of the
industry is considered a major systemic barrier for many circular start-
ups. Innovation support and supporting fiscal measures are most often
indicated as important enablers.

During our interviews, enablers that were mentioned most often

Table 5
Barriers to implement circular strategies.
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include regulatory sandboxes, improved startup finance, network-
building and matchmaking for circular startups and their support eco-
systems, awareness-building and regulation on external costs, and
increasing the visibility of circular startups. Interview respondents,
however, agree with the fact that enabling policies should be designed
carefully in order to address specific barriers that prevent the imple-
mentation of a variety of circular strategies. As pointed out by a
respondent: “there is no such thing as ‘the’ circular economy. Policies should
respond to a variety of circular strategies with tailor-made solutions”.
(respondent 2). .

5. Discussion
5.1. Main findings, related to the literature
When we investigate personal characteristics of circular startup en-

trepreneurs, we do not find significant differences with respect to gender
when considering individual circular strategies. However, our results

Use of
renewable
materials

Design
(material
use)

Design
(product
lifetime)

Design (additive
manufacturing)

Sharing
means of
production

Tack-
back
system

Maintenance
and repair

Circular
business
models

Recuperation
of waste

Supporting
services for
CE

Number of 32 52 29 29
companies

aspiring full

implementation

of this strategy

24

44 34 29 25 34

Little or no 0.00% 0.00%* 0.00% 0.00%
personal interest

Customers are not 28.13% 19.23% 31.03% 24.14%
interested

Lack of value-chain
collaboration

Our industry is
organized in a
linear way
(design-make-
use-dispose)

Regulatory barriers

Lack of
international
regulatory
cooperation

Virgin materials
are cheap(er)

Lack of
standardization
(labels,
certifications,
guarantees, ...)

High initial
investment costs

Technological
limitations to
deliver
sufficiently high
quality

Limited circular
design of
products

Too few examples
that showcase
that circularity
works

Lack of information
on the
environmental
impact of
products

25.00% 19.23% 10.34% 17.24%

40.63%** 36.54%* 51.72%*** 41.38%*

21.88%
12.50%

28.85%
19.23%**

17.24%
17.24%

20.69%
20.69%*

43.75%** 30.77% 37.93% 34.48%

18.75% 19.23% 13.79% 20.69%

40.63% 46.15% 51.72%*** 62.07%***

12.50% 5.77% 10.34% 10.34%

9.38% 17.31% 13.79% 6.90%

21.88% 19.23% 20.69% 17.24%

34.38%** 25.00% 20.69% 24.14%

4.17%

29.17%

12.50%

37.50%

25.00%
12.50%

25.00%

8.33%

20.83%

12.50%

20.83%

16.67%

29.17%

2.27% 0.00% 0.00% 0.00% 2.94%

27.27% 32.35% 20.69% 24.00% 24.47%

13.64% 11.76% 17.24% 16.00% 23.53%

34.09% 41.18%** 37.93% 44.00%

32.35%

25.00%
13.64%

17.65%
20.59%%*

31.03%
17.24%

12.00%
16.00%

29.41%
14.71%

31.82% 23.53% 31.03% 24.00% 38.24%

18.18% 14.71% 13.79% 20.00% 29.41%**

38.64% 38.24% 44.83%* 40.00% 32.35%

6.82% 8.82% 13.79% 8.00% 8.82%

20.45% 23.53% 13.79% 32.00%

20.59%

11.36% 17.65% 24.14%* 20.00% 29.41%***

22.73% 8.82% 13.79% 28.00% 23.53%

Note: Significance levels: * at the 10% level, ** at the 5% level, *** at the 1% level, resulting from a two-sided F-test comparing companies aspiring to fully implement

this circular strategy compared to other companies.
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Table 6
Policy measures that would enable the implementation of circular strategies.
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Use of
renewable

Design
(material
use)

Design
(product
lifetime)

Design (additive
manufacturing)
materials

Sharing
means of
production

Tack-
back
system

Maintenance
and repair

Circular
business

Recuperation
of waste

Supporting
services for

models CE

Number of 32 52 29 29
companies

aspiring full

implementation

of this strategy

24

44 34 29 25 34

Measures against 40.63% 38.46% 48.28%** 31.03%
unfair
international
competition

Bank guarantees
for investments

Removing
regulatory
barriers

Innovation and
collaboration
support
(subsidies)

Education and
training for new
and polyvalent
skills

Improved access to
information and

12.50% 19.23% 24.14% 20.69%

31.25% 32.69% 31.03% 31.03%

84.38%

Kkde

69.23% 68.97% 68.97%

3.13% 3.85% 6.90% 3.45%

21.88% 23.08% 27.59% 17.24%
expertise

Liquidity support
or subordinated
loans

Enhance export
opportunities
and international
knowledge
transfers

Fiscal measures
that support
circular goods
and services

Public procurement
for circular goods
and services

50.00% 48.08%* 37.93% 44.83%

37.50%** 26.92% 24.14% 27.59%

68.75% 76.92%

Heded

75.86%* 79.31%**

43.75%* 40.38%* 41.38% 31.03%

33.33%

12.50%

41.67%

83.33%**

8.33%

25.00%

37.50%

37.50%*

79.17%**

33.33%

29.55% 32.35% 34.48% 44.00% 32.35%

20.45% 26.47% 34.48%* 24.00% 17.65%

36.36% 29.41% 44.83% 40.00% 35.29%

70.45% 55.88% 58.62% 64.00% 76.47%*

6.82% 5.88% 10.34% 4.00% 5.88%

20.45% 14.71% 20.69% 20.00% 20.59%

34.09% 44.12% 41.38% 52.00% 32.35%

31.82%* 17.65% 17.24% 24.00% 44.12%***

68.18% 70.59% 62.07% 72.00% 73.53%*

38.64% 32.35% 34.48% 44.00% 50.00%**

Note: Significance levels: * at the 10% level, ** at the 5% level, *** at the 1% level, resulting from a two-sided F-test comparing companies aspiring to fully implement

this circular strategy compared to other companies.

suggest that female startup entrepreneurs are less inclined to report the
combined use of several circular strategies. Interview respondents point
at differences in risk aversion, which can also be retrieved in the liter-
ature (Dawson and Henley, 2015; Fossen, 2012; Gimenez-Jimenez et al.,
2022).

Furthermore, we find that older startup entrepreneurs are less in-
clined to implement circular strategies, and if they do, they are more
prone to focus on outer circle strategies. While this comes to no surprise
to interview respondents, further research should not only look into the
gender/age aspects of circular consumers (Gazzola et al., 2020), but
deepen the knowledge on these personal traits of circular entrepreneurs
as well. Also, the positive impact of industry experience and entrepre-
neurial experience on circular entrepreneurship has been established
earlier (Cullen and De Angelis, 2021; Paoloni and Modaffari, 2021), but
potential limitations, including the risk of a tunnel vision, provide a
relevant avenue for further research.

With respect to company characteristics, our results suggest that
business-to-government and business-to-business markets are front-
runners, especially in the adoption of circular business models and
supporting services. While this has been established earlier for business-
to-business markets in Flanders (Notebaert and Delagrange, 2019),
interview respondents indicate that the role of the government as an
early adaptor of circular solutions should be nuanced.

Most importantly, our study shows that comparative advantages,

10

barriers, and enablers vary significantly depending on the circular
strategy startup entrepreneurs envision to implement. It is noteworthy,
however, that circular startups recognize sustainability and circularity
as an important comparative advantage. Earlier quantative research on
business incubators that support startups suggests that sustainability
challenges may be at the root of finding new technology-driven sus-
tainable value propositions (Cirule and Uvarova, 2022). Therefore, it is
important for both policy makers and supporting ecosystems to take into
account relevant differences and specificities, and look into the devel-
opment of tailer-made regulations (Amin et al., 2022; Ilyassova et al.,
2021), supporting mechanisms (Campbell-Johnston et al., 2019; Mil-
lette et al., 2020; Versluys et al., 2021), business experimentation
techniques (Aagaard et al., 2021; Bocken et al., 2019), and toolkits
(Manshoven and Gillabel, 2021; Puttonen et al., 2022).

5.2. Limitations and recommendations for further research

A first limitation of this research is its geographical scope. While
Flanders (Belgium) is a relevant setting to study startups in a densely
populated, industrialized, and open economy with high labor costs, it is
less a relevant geographical research area to study startups in remote
areas or developing economies. Further research on circular startups in
rural or remote areas would enable policymakers to define tailor-made
policy measures to advance the introduction of circular strategies and
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business models among rural regions (Uvarova et al., 2020). Further
research on circular startups in developing countries is particularly
relevant since these countries are affected most by the detrimental
consequences of a linear economy (Ferronato and Torretta, 2019; Halog
and Anieke, 2021). Nevertheless, this paper provides a framework that
allows for replication studies in similar regions, enabling researchers to
perform a meaningful comparative analysis and formulate policy
recommendations.

While a full response of 165 startups allows us to perform multi-
variate statistical analyses, a second limitation of this research is the
rather limited number of respondents to perform a more in-depth
analysis of cross-sectoral differences. Therefore, as we present an
approach to perform such an analysis, we would like to suggest further
replication studies in other regions allowing for larger N studies. We also
propose to perform longitudinal studies, constructing panel data that
enables a dynamic analysis of circular startups and their environment.

A third limitation follows immediately from the second, since our
response rate was too small to perform multivariate statistical analyses
on failed startups. Learning from failed business cases is very mean-
ingful, since it allows to identify conditions that may appear binding for
a business to succeed or not. Therefore, we recommend startup ecosys-
tems to keep post-mortem records of failed business initiatives that can
be used for further research.

6. Conclusions

In this paper we presented results from the first survey on circular
startups that allows for multivariate statistical analyses, analyzing per-
spectives on multiple implementation levels of 10 circular strategies
while controlling for personal and company characteristics. With respect
to personal characteristics, we find that younger startup entrepreneurs
tend to focus on inner circle strategies, while older startup entrepreneurs
have a tendency to opt for outer circle strategies or implementing no
circular strategies at all. Our results suggest no gender differences on the
choice of circular strategies but do suggest a lower inclination among
female startup entrepreneurs to combine multiple circular strategies.
Company characteristics reveal that business-to-business and business-
to-government markets can be considered as frontrunner markets for
circular business models and supporting services for the circular
economy.

Circular startups mostly consider sustainability and circularity as a
comparative advantage, while activities like maintenance and repair,
and sharing production means are less often explicitly considered as
circular economy activities. Also, our results suggest that startup en-
trepreneurs with a migrant background are more optimistic to start a
profitable circular business. With respect to barriers and enablers, our
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study suggests that there is no such thing as ‘the’ circular startup. Bar-
riers and enablers vary significantly depending on the circular strategies
that are applied, and policy makers should take this diversity into
account.

Finally, our study reveals some important research gaps. Firstly, our
results show an interesting interaction between industry experience and
entrepreneurial experience for startup entrepreneurs engaging in cir-
cular business models, suggesting the existence of the risk of a tunnel
vision among startup entrepreneurs with industry experience. Secondly,
since we see a significant relation between the adoption of circular
strategies and market types, suggesting business-to-business and
business-to-government markets are frontrunners for some circular
strategies, we suggest a further investigation of the demand side for
these strategies. Finally, while our research contributes to the body of
knowledge on circular startups, we should not forget about the impor-
tant interaction between incumbents and startups in a circular transi-
tion, leaving open relevant research questions on circular
intrapreneurship and on strategic behavior between circular Davids and
greening Goliaths.
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APPENDIX 1. Partner organizations from the circular startup ecosystem in Flanders

Circular Flanders (Vlaanderen Circulair): Circular Flanders is a partnership of governments, companies, civil society, and the knowledge com-
munity and act as the central hub and inspiration source for the circular economy in Flanders. The Government of Flanders has set the circular
economy as one of the seven transition priorities and appointed the OVAM (the Public Waste Agency of Flanders) as the initiator of Circular Flanders.
The operational team, which is responsible for the day-today operation, is embedded in the OVAM.

Start it @KBC: Start it @KBC is startup accelerator and is considered to be the largest startup ecosystem in Belgium. Its mission is to support
startups in their entrepreneurship. Start it @KBC aims to attract startups with an innovative and scalable product or business model. Selected startups
pay no money or equity and follow an acceleration program during the first three months, followed by a growth path. For a year, they can count on
mentorship, expertise, custom workshops, and funding advice. The program focuses on market validation, business development, and sales as a basis
for later fund-raising. Start it @KBC is part of the Global Accelerator Network (GAN), a network of more than 100 accelerators worldwide.

Social Innovation Factory (Sociale Innovatiefabriek): The Social Innovation Factory has been founded in 2013 as a joint initiative of the
Flemish Government, civil society actors and companies. Its mission is to mainstream social innovation and social entrepreneurship as means to
support societal change. As a network organization, they collaborate with actors from the quintuple helix. The Social Innovation Factory acts as a
knowledge hub, a community, and offers activities and trajectories, including an Impact Startup Club.

Dyzo: Dyzo is a non-profit association, established to assist entrepreneurs in difficulty, trying to prevent bankruptcy. Its support encompasses
economic, legal and psychological aspects, offered by a combination of professionals and volunteers. The Flemish Government provides financial
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support, rendering this offer free for enterprises in difficulty.
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Others: Hefboom (social and circular credit organization), Microstart (credit provider focusing at micro-enterprises), and Voka (employer

federation whose services include trajectories for startups).

APPENDIX 2. The Survey (translated from Dutch)

To start, we would like to ask you some questions about the startup for which you are completing in this survey.

1. In which phase is the startup?

. I don’t have a startup yet, but I have a business idea (ideation) [go to pathway 2]

a
b. I already sold to some early adopters (build-validation)

c. I sell enough to generate profit and growth (go-to-market)
d

e

. I have a proven scalable or repeatable business model (mature business)

. The startup has stopped [go to pathway 3]
2. Have you ever participated at a Start it @KBC trajectory?
a. Yes, I am a participant
b. Yes, I participated in the past
c. No, I have never participated (yet)
3. What type of startup do you have?
a. Production (product, hardware, ...)
b. Services
c. IT/Software
d. Commerce and retail
e. Other: describe
4. Which sector does your startup belong to?
. Agriculture and fishing
. Food and beverages
. Textiles and clothing
. Wood and furniture
. Plastics and chemicals
. Automotive and (e—)bikes
. Waste collection, treatment, and recycling
. Energy
. Construction
. Transport and logistics
. Warehousing, postal, and courier activities
. Accomodation and food service activities
. Information and communication
. Rental and leasing activities
. Advertising and market research
. Wholesale, retail and e-commerce in household appliances
. Wholesale, retail, and e-commerce of other goods
. Financial and insurance activities I
. Real estate activities
Education and research
. Human health and social work activities
. Arts, entertainment, and recreation
. Repair of household appliances
. Repair of other goods
. Other: describe

Business-to-business (BtB)
Business-to-consumer (BtC)
Business-to-government (BtG)
Business-to-business-to-consumer (BtBtC)
PeerToPeer
Other: describe
6. Which legal form does your startup have?

a. Sole proprietorship in main or secondary occupation
. Private company with limited liability
. Limited company
. Cooperative
. Non-profit association

f. Other: describe
7. How much turnover did your startup have in 2020?

P AN T S S < DO m R PR w0 R T

o an O

hich markets does the startup target? (multiple answers are possible)
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. No turnover

. 1-10 000 EUR

. 10 000-50 000 EUR

. 50 000-100 000 EUR

. 100 000-250 000 EUR

. 250 000-500 000 EUR

. 500 000-1 000 000 EUR

. > 1000 000 EUR

. What was the suspected impact of COVID-19 on your turnover?
. Not applicable (e.g. not yet started in 2020)
. A strong negative impact

. A limited negative impact

. Little or no impact

. A limited positive impact

. A strong positive impact

. What do you consider to be the comparative advantages of your startup? (max. 3)
. Skills, experience, and knowledge

. Access to information

. Investments in human capital

. Capacity to innovate

. Entrepreneurship and leadership

. Sustainability and/or circularity

. Relational skills and network

. Value creation and quality

O aOnN TN T O AN T TR 0 AN T

In a circular economy we try to (re)use materials as long and efficiently as possible. The Flemish Government also targets the circular economy in
its relance strategy. We are interested to which extent your startup implements several circular strategies.

10. To what extent does you startup implement the following strategies?
[not — limited — extensive — not applicable]
. Product design to use less materials
. Product design for lifetime extension
. Product design for additive manufacturing
. Using renewable materials
. Sharing production means
. Circular business models (e.g. as-a-service models)
. Offering maintenance and repair
. Recuperation of waste, residuals and/or by-products
. Take-back system for refurbishment and recycling
. Supporting services which reinforce circularity (e.g. software)
. According to you, is it more or less difficult to build a profitable business for startups with a circular strategy compared to other startups?
[much easier - easier — the same — more difficult — much more difficult — no opinion]
Why? (empty text box)
12. Which barrriers do you see to implement circular strategies in your startup? (Max. 5)
a. Little or no personal interest
b. The customer is not interested
. There is a lack of cooperation in the value chain (producers, wholesale, ...)
. Our sector mainly works linear (design-make-use-dispose)
. The current regulations create important barriers
. There is a lack of international cooperation concerning regulations
. Virgin materials are (less) expensive
. There is a lack of standardization (labels, certificates, guarantees, ...)
. High initial investment costs
. Technological barriers to deliver a satisfying quality

500 -0 AN T

—
e e

[
d
e
f.
8
h
i
j
k. Limited circular design of products
. Limited examples of frontrunners

m. There is a lack of information on the environmental impact of products

n. Other (describe)

13. Which support measures could be offered by the government to encourage you to implement (more) circular strategies? (Max 5)

a. Measures to limit international competition

b. Bank quarantees for investments

c. Eliminating regulatory barriers

d. Support for innovation and cooperation (subsidies)

e. More education and training for new and more polyvalent skills

f. More access to information and expertise

g. Liquidity support for subordinate loans

13
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h. Chances to reinforce export and international knowledge exchange for Flemish frontrunners
i. Fiscal measures that stimulate circular goods and services

j. Public procurement for circular goods and services

k. Other (describe)

14. Are the elements below considered as assets or handicaps in your company? (A handicap, rather a handicap, neutral, rather an asset, an asset)

a. Financial means

. Experience of the entrepreneur(s)
. Scale

. Team dynamics

. Feasibility of the product

. Quality of the product

. Market developments

. Marketing

. Growth path of the company

. Loyal clients

. Competition

. Stable supply chain of materials

. Administrative and legal environment
. Skills

58 " 50 om0 e O

Startups need the right skills and talents. Therefore, we would like to ask some questions on the need for competent employees.

15. How many full time equivalent employees does your startup have (payroll, e.g. no interns)?

16. To what extent do you expect to need the following skills in a future, more circular economy? Skills related to ...
[certainly not — probably not — probably — certainly — don’t know]

. Trade, sales, and marketing

. Crafts

. Wood and construction

. IT and digital communication

. Environment and green technology

. Research and development

. Production

. Technical skills

. Transport and logistics

. Do you plan to employ disadvantaged groups?

. I already collaborate with Work Integration Social Enterprises (WISEs)

. Ik already employ disadvantaged groups

. I am considering to collaborate with WISEs

. I am considering to employ disadvantaged groups

. I don’t see any immediate added value for my company

. I don’t know

QDb moppop

-0 N T

The results of this survey are processed anonymously. We would like to ask you some questions about your profile as entrepreneur.

18. What is your gender?
a. M
b. F
c. X
19. What is your age?
20. What is your highest educational degree?
a. I don’t have a high school degree
b. High school (focused on practical experiences)
c. High school (focused on technical skills)
d. High school (focused on arts, architecture, ...)
e. High school (focused on general skills)
f. Higher education: bachelor (or similar)
g. University: master (or similar)
h. University: PhD
21. Is at least one of your grandparents originating from outside the European Union?
a. Yes
b. No
c. Don’t know
22. To what extend do you have the following professional experience:
a. Number of years work experience (total):
b. Number of years experience in the sector of your startup:
c. Number of years experience in management or a leadership position:

14
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d. Number of years experience as entrepreneur of your own business:
Specific question for enterpreneurs that stopped their business.

23. What was the reason the enterprise stopped?

a. The enterprise actually never started

b. The enterprise was sold/I sold my shares

c. The enterprise was liquidated (or the procedure is ongoing)
. The enterprise went bankrupt (or the procedure is ongoing)
. Other (describe)

o o

APPENDIX 3. - Interview respondents and questions

List of respondents (anonymized)
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Number Date Role Organization

1 25/08/2022 Facilitator Circular Economy Hub

2 26/08/2022 Circular Economy Expert Social Economic Council

3 Innovation Expert Social Economic Council

4 29/08/2022 Startup coach Employer Federation A

5 31/08/2022 CEO Finance Provider for Startups

6 31/08/2022 Business coach Startup Accelerator

7 01/09/2022 Advisor circular economy Employer Federation B

8 02/09/2022 CEO Finance Provider for Social and Circular Startups
9 02/09/2022 CE policy expert Flemish Government Administration

10 CE policy expert and founder of CE startups Flemish Government Administration

11 06/09/2022 CEO Organization that supports Enterprises in Difficulty

Interview questions (translated from Dutch)

1. What are, according to you, the main differences between startups that implement circular strategies and other startups?
2. What are, according to you, the main differences between implementing circular strategies as a startup compared to implementing circular

strategies in a mature company?
3. What comparative advantages and assets should circular startups have to be successful?
4. What would be enabling factors to support the development of circular startups?

Validation of statements (translated from Dutch)

Interview respondents were asked to evaluate the following statements, on the one hand asking to what extent they recognize these statements
from their experience and expertise. On the other hand, asking to what extent these statements make sense according to them. Respondents were given
the choice to answer on a 5-point Likert scale, complemented with the option ‘no idea’. We used Surveymonkey to collect responses immediately after

the interviews.

Statement In line with own In line with logic
experience (makes sense)
1. Younger startup entrepreneurs focus more on the inner circle strategies (e.g. design and material use), while older startup (Rather) No: 1 (Rather) No: 3
entrepreneurs tend to focus on outer circle strategies (e.g. recycling and refurbishment) (Rather) Yes: 5 (Rather) Yes: 8
2. BtG-markets are frontrunners in circular services (circular business models and supporting services) and in demanding (Rather) No: 5 (Rather) No: 1
renewable materials. (Rather) Yes: 5 (Rather) Yes: 9
3. Waste recuperation is a circular strategy chosen more often by entrepreneurs with no higher education, no management (Rather) No: 2 (Rather) No: 5
experience, but hands-on entrepreneurial experience. (Rather) Yes: 1 (Rather) Yes: 1
4. Industry experience is a key asset to develop supporting services for a circular economy, because networks play a major role ~ (Rather) No: 0 (Rather) No: 0
when doing so. (Rather) Yes: 9 (Rather) Yes: 11
5. Circular Business Models are more popular among entrepreneurs with significant entrepreneurial experience, but less popular ~ (Rather) No: 2 (Rather) No: 4
among entrepreneurs with significant industry experience. Too much industry experience may cause a tunnel vision, while (Rather) Yes: 3 (Rather) Yes: 5
entrepreneurial experience may be useful to use creativity and problem-solving skills to find innovative business models for
existing linear value chains.
6. The circular economy is predominantly a male niche, reinforced by its focus on industry and manufacturing (which are male  (Rather) No: 4 (Rather) No: 7
dominated industries, especially for lower skilled workforce). (Rather) Yes: 5 (Rather) Yes: 4
7. BtG and BtB markets are frontrunner markets to implement CE strategies, while BtC markets (focus on customer preferences) (Rather) No: 2 (Rather) No: 2
and BtBtC markets (focus on price) are harder to implement multiple CE strategies in. (Rather) Yes: 7 (Rather) Yes: 7
8. Sharing means of production and maintenance/repair are often taken for granted and not considered as a circular strategy. ~ (Rather) No: 3 (Rather) No: 2
(Rather) Yes: 5 (Rather) Yes: 6
9. Startups facing trouble to find financial means and skills are more often urged to share means of production, regardless of any ~ (Rather) No: 0 (Rather) No: 1
underlying circularity ambitions. (Rather) Yes: 4 (Rather) Yes: 7
10. Barriers and enabling policy frameworks depend heavily on the specific circular strategies one wants to implement. Policy =~ (Rather) No: 0 (Rather) No: 0
design should be tailor-made for each circular strategy. (Rather) Yes: 7 (Rather) Yes: 8
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APPENDIX 4. Summary statistics of the survey sample

In this appendix, we report the main descriptive statistics of our survey respondents.

Table A.1
Positioning in the entrepreneurial lifecycle

Phase Respondents %

1 do not have an enterprise yet, but I have an entrepreneurial idea (Ideation) 21 12.73%

1 already sold to some early adopters (Build-Validation) 55 33.33%

Sales are sufficiently high to ensure profitability and growth (Go-to-Market) 43 26.06%

1 have a validated scalable or replicable business model (Mature Enterprise) 25 15.15%

The enterprise has stopped 21 12.73%
Table A.2

Personal background characteristics of respondents

Respondents %
Gender
- Male 115 69.70%
- Female 48 29.09%
- Non-binary 2 1.21%
Educational attainment
- No secondary education 7 4.24%
- Secondary education (professional level) 5 3.03%
- Secondary education (technical level) 10 6.06%
- Secondary education (general level) 4 2.42%
- Higher education (bachelor) 43 26.06%
- University (master) 82 49.70%
- University (PhD) 14 8.48%
Migrant background: was (at least) one of your grandparents born outside the EU?
- Yes 28 16.97%
- No 135 81.82%
- Idon’t know 2 1.21%
Table A.3
Personal background characteristics of respondents (continued)
Average Stdev Min Q25 Median Q75 Max
Age 40.19 10.72 23 31 38 47.5 70
Years of professional experience
- In general 17.51 11.14 0 9 15 25 50
- In this industry 9.80 9.93 0 2 6 13 50
- In management or leadership 8.63 9.47 0 2 5 10 47
- As an entrepreneur 7.42 8.99 0 2 4 10 47
Table A.4
Company type
Respondents %
Manufacturing 40 24.39%
Services 62 37.80%
Commerce and retail 17 10.37%
ICT/Software 45 24.39%
Table A.5
Industry
Respondents %
Primary sector 3 1.83
-Agriculture and fishing 3 1.83
Secondary sector 60 36.59

(continued on next page)
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Table A.5 (continued)

Respondents %
-Food and beverages 14 8.54
-Textiles and wearing apparel 13 7.93
-Wood and furniture 3 4.88
-Other manufacturing 3 1.83
-Chemicals and chemical products 2 1.22
-Automotive and e-bikes 6 3.66
-Repair 2 1.22
-Energy 5 3.05
-Waste collection, treatment, and recycling 2 1.22
-Construction 10 6.10
Tertiary sector 72 43.90
-Wholesale, retail and e-commerce in household appliances 1 0.61
-Wholesale, retail and e-commerce of other goods 10 6.10
-Transportation 7 4.27
-Warehousing, postal and courier activities 1 0.61
-Accomodation and food service activities 8 4.88
-Information and communication 22 13.41
-Rental and leasing activities 4 2.44
-Advertising and market research 1 0.61
-Financial and insurance activities 2 1.22
-Real estate activities 1 0.61
-Other services 15 9.15
Quaternary sector 29 17.68
-Education 4 2.44
-Human health and social work activities 17 10.37
-Arts, entertainment and recreation 8 4.88
Table A.6
Markets (multiple answers are possible)
Respondents %
Business-to-Business (BtB) 114 69.09
Business-to-Consumer (BtC) 82 49.70
Business-to-Government (BtG) 28 16.97
Business-to-Business-to-Consumer (BtBtC) 43 26.06
PeerToPeer 4 2.42
Table A.7
Turnover in 2020
Respondents %
No return 34 23.78%
1-10 000 EUR 24 16.78%
10 000-50 000 EUR 26 18.18%
50 000-100 000 EUR 17 11.89%
100 000-250 000 EUR 20 13.99%
250 000-500 000 EUR 8 5.59%
500 000-1 000 000 EUR 7 4.90%
>1 000 000 EUR 7 4.90%
Note: n = 143.

APPENDIX 5

Table B.1
Is building a profitable business harder or easier for start-ups with a circular strategy? - Average
scores on a 1 (much easier) to 5 (much harder) scale

Average score Average score (other)
Female 3.46* 3.73
Age <30 3.69 3.63
Age 31-40 3.58 3.67
Age 41-50 3.59 3.66
Age >50 3.75 3.62
Education: no higher education 3.45 3.68
Education: bachelor 3.52 3.69
Education: master 3.72 3.56
Education: PhD 4.00 3.62

(continued on next page)
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Table B.1 (continued)
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Average score

Average score (other)

Migrant

Phase: ideation
Phase: validation
Phase: go-to-market
Phase: mature
Stopped
Manufacturing
Services

Trade

ICT/Software
Secondary sector
Tertiary sector
Quaternary sector
BtB market

BtC market

BtG market

BtBtC market

Limited liability
Return: no

Return: <10 000 EUR
Return: 10 000-100 000 EUR
Return: >100 000 EUR
No FTE employed

1-3 FTE employed

>3 FTE employed

3.27%* 3.72
3.95*% 3.60
3.68 3.63
3.47 3.71
3.65 3.65
3.56 3.66
3.58 3.67
3.77 3.58
3.53 3.66
3.60 3.66
3.74 3.59
3.58 3.70
3.50 3.67
3.64 3.66
3.63 3.66
3.65 3.65
3.56 3.68
3.59 3.76
3.57 3.60
3.61 3.59
3.68 3.56
3.53 3.63
3.52 3.63
3.58 3.61
3.73 3.56

Note: Significance levels: * at the 10% level, ** at the 5% level, *** at the 1% level, resulting from a

two-sided t-test.

Table B.2

Is building a profitable business harder or easier for start-ups with a circular strategy? - Average scores on a 1 (much
easier) to 5 (much harder) scale of companies aspiring circular strategies in full

Average score Average score (other)

Companies not fully implementing circular strategies
Design to lower material use

Design for longer product use

Design for additive manufacturing

Use of renewable materials

Sharing of means of production

Circular business models

Maintenance and repair

Recuperation of waste

Take-back systems for refurbishment or recycling
Supporting services for circular entrepreneurship

3.61 3.65
3.72 3.62
3.72 3.60
3.68 3.64
3.78 3.61
3.57 3.66
3.72 3.61
3.71 3.63
3.68 3.64
3.38 3.69
3.63 3.65

Note: Significance levels: * at the 10% level, ** at the 5% level, *** at the 1% level, resulting from a two-sided t-test.
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