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1. Barriers to Circular Business Models: 
Introduction

The concept of circular economy business model 
(CEBM) is becoming critical for firms to meet their 
environmental objectives. Their capability to suc-
cessfully innovate and become engaged in sustai-
nable and fully circular strategies is often indicated 
as a strategic asset that can improve resilience and 
exposure to risks and competitive challenges. The 
CEBM has received increasing attention in the aca-
demic literature and in reports by experts and prac-
titioners, leading to a range of different definitions, 
addressing specific aspects from different angles 
and perspectives (for a comprehensive analysis of 
CEBM, see D.5.1). 

The number of recent papers mentioning CEBMs 
is huge. If we apply data search on a reputed and 
widespread database such as Elsevier Scopus, on 
2 June 2021 the search string “Circular Business 
Models” registered  267 documents identified  by 
abstracts and keywords since 2005, showing an 
exponential increase in the last three years, with a 
negligible number of publications before 2016, 40 
in 2018, 59 in 2019 and 89 in 2020 (Figure 1).

Of course, these documents span different subject 
areas and many of them are not relevant for our 
study, but overall Energy & Engineering covers 
about 40% of them. Moreover, concepts such as 
digitalization (3%) have also been studied in rela-
tion to CEBM in that they can foster transformation 
towards enhanced circularity. A large proportion 
consists of reports - rather than scientific articles - 
with funding sources in the European Commission 
and H2020 Framework, showing that there is a 
difficulty in developing research on circular eco-
nomy out of public support and the topic is still not 
considered of  mainstream academic content.

Observe that if we restrict our search to the strings 
“circular business models” AND “buildings” we 
register 37 documents out of 267, and 8 of them 
were published in 2019, 14 in 2020, and 9 in 
2021, while under the strings “circular business 
models” AND “built environment” or “building sec-
tor”, only  6 (4) documents appeared in the years 
2020 and 2021. 

Despite these recent developments, there are still 
very few papers trying to understand which factors 
constrain CEBM activities and what barriers or cha-
llenges do firms encounter in their process towards 
achieving a CEBM. As an example, the search for 
documents in English on the Elsevier Scopus data-
base under the string “circular business models” 
AND “barriers”, registers 8 documents only since 
2005 (Figure 2):

If we further restrict our search to the string “Circu-
lar business models” AND “barriers” AND “institu-
tional”, specifying that the types of barriers are at 
the institutional and regulatory level, we find only 
3 documents in 2020. Unfortunately, the relatively 
few CEBM studies that are reported in the litera-
ture tend to focus on the study of individual cases 
or specific industries not belonging to the building 
sector. 

Documents by year

Documents by year
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Based on the literature , the notion of Circular 
Economy, when applied to the construction sector 
brings numerous opportunities to optimize its pro-
cesses (Ellen MacArthur Foundation, 2015). The 
efficiency of the construction sector is historically 
very low (Achell & Pérez, 2019), which further 
increases the potential for optimization both in an 
economic and environmental sense The European 
Commission adopted the circular vision in the New 
Green Deal strategy, within the Circular Economy 
Action Plan (Commission, 2020), providing guidan-
ce to implement the circular economy principles, 
including the construction sector. 

However, currently the implementation of the cir-
cular economy thinking in the construction sector 
is not yet established (Eberhardt et al., 2020) and  
new economic, business and ownership models 
are needed (Adams et al., 2017, Górecki et al., 
2019). The development of the enterprises in the 
construction industry depends on their innovative 
potential. 

Apart from technological innovation, organizatio-
nal and marketing innovations are also required 
(Gorecki, 2019). Thus, CEBMs are mentioned as 
an important tool for the transition to the circular 
economy (Yang et al., 2018) and one of the finan-
cial enablers in the implementation of the circular 
principles in the built environment, while difficulties 
of demonstrating a strong circular business case 
remain one of the main obstacles of this process 
(Hart et al., 2019). 

The CEBMs have not yet been explicitly articulated 
to investors or construction clients to incentivize a 
change in this direction (ARUP & Ellen MacArthur 
Foundation, 2020). Large industry representatives 
support this claim, referring to “lack of evidence 
and examples” and to the need to “support and 
incentivize the uptake of CEBMs in the future”. 

In particular, a broader perspective based on 
multiple cases across industries and studies disen-
tangling the different categories of barriers are still 
lacking. It remains also to clarify whether barriers 
drawn from different fields are in accordance with 
the barriers experienced specifically in CEBM in 
this sector. 

And yet, understanding which barriers need to be 
overcome to foster and accelerate the transition to 
CEBM is a crucial issue for researchers, practitio-
ners and policy makers too.

In D5.1 we provided a general taxonomy of the 
main barriers limiting the adoption of a CEBM (see 
Section 4.4). Here we specialize our study and 
focus on barriers at the institutional and regulatory 
level. The types of barriers we consider are market 
barriers and barriers related to societal norms and 
rules that impact CEBMs, such as regulations (i.e., 
“hard” institutions) and social norms, habits, and 
traditions which are often considered as “soft” insti-
tutions (Vermunt et al, 2019).

In what follows we propose a two-step methodology 
to ascertain the role of the different barriers expe-
rienced in our in-depth case studies.
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2. Methodology

The purpose of this analysis is to assess the 
relationship, if any, between the barriers drawn 
from the literature on circular economy, and 
specifically in connection with CEBM, and those 
empirically derived in our case-studies. In parti-
cular, in this study we focus on institutional and 
regulatory barriers, whose detailed knowledge 
we consider of great importance for policy 
makers to incentivize solutions of full circulari-
ty. Our case studies comprise both our partner 
industries (Timbeco, WEBO, Aliva, Factory0, 
Knauf) and demonstrators (DRIVE0 pilots in Esto-
nia, Ireland, Netherlands, Spain, Greece, Italy, 
Slovenia).

Figure 3 (Richardson (2008), Bocken et al 
(2016), Guldmann et al (2020))

First of all, in a way which has not been emplo-
yed so far, we will test a synthesised framework 
for CEBM, based on key aspects of CEBM 
which are relevant in our sector, to investigate 
at which step of the CEBM innovation process 
companies experienced barriers and of which 
type. A particular focus will be on the concep-
tualization of value, in the form of value (re-)
creation, (re-)delivery and  (re-)capture. As 
illustrated in Figure 3 (drawn from Richardson 
(2008), Bocken et al (2016) and Guldmann et 
al (2020),  the “extended value proposition” 
may result in an addition of activities to the 
standard linear business models, or lead to com-
plex integration of circular services and product 
designs in the business models (see also D.5.1, 
Part I):

First, we will integrate the notion of value into 
classical conceptual frameworks for CEBM, 
such as cycling, expending and dematerializing 
(Geissdorfer et al 2020), providing a simple 
matrix where companies can locate entries 
where barriers originated (Appendix, Part I).
Our purpose is to extract information about the 
specific stage in the value chain, and thus in the 
CEBM strategy, where the barrier was encoun-
tered by each company - that is, for example, 
whether it entails one specific step in the imple-
mentation process of a number of end-of-use 
strategies (such as reuse, repair, refurbish, recy-
cling, take-back and so on), or service opera-
tions and service network collaboration aiming 
at long-lasting products or sharing models, and 
so on. 

Table 1 below reports the main findings of the 
first part of our exploratory study.
As a second step, through an inductive 
approach, we submit a list of potential barriers 
that each company can identify and weight 
according to their significance (Appendix, Part 
II). With some slight changes this empirical 
exercise is repeated for demonstrators as well 
(Appendix, Part III). Barriers experienced by the 
individual case partner industries and by each 
demonstrator are mapped out in Table 2 and 
Table 3 to compare them across organizations. 
The results of our empirically derived barriers 
and cross-case analysis between industries and 
demonstrators allow us to draw preliminary 
conclusions about the categories of barriers 
and give insight to ways to overcome them.
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3. Discussion

The case companies are our industry partners 
(Timbeco, WEBO, Aliva, Factory0, Knauf). Before 
starting our study, we asked them about their orga-
nizational strategies, and in particular: 

1) “Which type of circular business model innova-
tion did you adopt among A), B), C)?
 
A. Circular start-up
B. Circular business model transformation;
C. Circular business model acquisition”

and 

2) “Was your choice driven by institutional/norma-
tive considerations?”

Four of them answered B and one answered A 
and none of their choices was driven by specific 
normative considerations.  This substantial homoge-
neity allows us to avoid attributing significance of  
barriers due to characteristics of the organizational 
structure. The researchers interacted with the com-
panies in virtual meetings, email correspondence 
and workshops that involved various stakeholders 
from the companies. 

3.1 The toolbox matrix
The first part of our study refers to barriers on 
CEBM strategies. Regarding the main barriers 
encountered, companies were provided guidance 

on the construction and interpretation of the matrix, 
and they could also add open answers to elicit 
more specific data. 
Below you can find the questions and the matrix 
submitted to the industrial partners, who were 
asked to:
1) compile the attached matrix specifying in which 
entry (cell) they encountered any institutional/legal 
barrier and 

2) specify the type of barrier they encountered

Question: Where do you locate institutional and 
normative barriers in your CEBM?
•	 While	adopting	a	CEBM	you	may	have	
come across several institutional or normative ba-
rriers/constraints.
•	 Most	conceptualisations	of	the	business	
model are based on the value chain concept. Com-
bining the CEBM strategies of cycling, extending 
and dematerialising with the value logic (i.e., value 
proposition, value creation and delivery and value 
capture), we can discuss how the implementation 
of the CEBM strategies are limited by existing insti-
tutional or legal barriers.

The companies indicated several types of challen-
ges, which are inserted in the corresponding cells 
in the matrix. They were located in relation to main 
product/services, customer segments/markets and 
needs (i.e., value proposition), to key value chain 
elements, resources and capabilities (i.e., value 
creation and delivery) and revenue streams or cost 
drivers (i.e., value capture).

Figure 4. matrix 
submitted to the 
industrial partners



Driving decarbonization of the EU building stock by enhancing a consumer-centered and locally 
based circular renovation process

This project has received funding from the European Union’s 
Horizon 2020 research and innovation programme under 

grant agreement No. 841850.

Institutional barriers (industries)

No government support in the form of training and funding Regulatory barriers

Lack of certifications. Unclear and long procedures to obtain them Public procurement policies not sustainability oriented

Taxation of labour rather than raw materials Lack of external funding opportunities

Financial, legal and operational risk hgher in CBM than LBM Lack of interest and understanding of CE

Network collaboration challenges Rate of technological change demanding frequent design changes

CBMs only relevant to some customers and product types Low price of virgin raw materials compared to recycled materials

Low status of products engaged in CBM Uncertainty about legislation in this field

3.2. List of institutional barriers
Then, we complement this study with a questionnai-
re, aiming at identifying a taxonomy of institutional 
barriers. Regarding the main barriers encountered, 
production companies were provided guidance, 
specifying both the predefined barrier categories 
and open questions to elicit more specific data. 
Interviewees could respond freely to the categories 
that they perceived as relevant for them but were 
not compelled to answer to all of them. We also 
asked them to explain briefly in which ways these 
barriers were encountered.
In the Figure A, we report the list of institutional ba-
rriers as from the literature, while the main findings 
are shown in Figure 5, where the percentage of 
companies mentioning a specific barrier is compu-
ted.
These barriers comprise both barriers that are ex-
ternal to the company, and basically market-related 
barriers, and also barriers at the organizational 
level. Within the former group, economic profita-
bility of CEBM is a concern for many of the case 
companies (in particular, the non- competitive price 
of recycled materials and activities); within the 
latter, some challenges concern extant sustainabi-
lity strategies and the need of cross-organizational 
collaboration that could assist internal dialogue 

to clarify the company’s position on CEBMs and 
ensure the necessary coordination between depart-
ments across the company. Unclear or non-existent 
certification is another type of external barrier 
(governmental barrier, legislation). Some firms indi-
cated that they somewhat struggled with the legal 
and administrative aspects, for example, in relation 
to lease contracts. Institutional barriers were related 
to legislation on the use of waste as a resource. 
Organization of the services in relation to logistics 
and stocks of components was also mentioned as 
a difficulty. Financial barriers were not listed as a 
prominent barrier for all of them. 

As we can see, the main categories identified by 
the companies with a higher weight (14,29%) are:

•	 Lack of certifications. Unclear and long proce-
dures to obtain certifications;

•	 Taxation of labour rather than raw materials 
renders labour-intensive reuse and recycling 
activities expensive;

•	 Network collaboration challenges, e.g. difficulty 
of creating the needed networks for circularity 
and supply chain dependencies that prevent 
circularity

•	 Low price of virgin raw materials compared to 
recycled materials 

Figure 5.
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Institutional barriers (demonstrators)

Lack of trust from the client/building owner Lack of interest and understanding of CE

Regulatory barriers Technical constructive barriers

Public procurement policies not sustainability oriented Lack of government incentives to adopt circular and sustainable materials and products

Lack of external funding opportunities Financial, legal and operational risk higher in CBM than LBM

Network collaboration challenges Low price of virgin raw materials compared to recycled materials

Low status of products engaged in CBM Uncertainty about legislation in this field

A similar questionnaire was submitted to demons-
trators (Estonia, Ireland, Netherlands, Spain, Gree-
ce, Italy, Slovenia). In the Figure B, we report the 
main questions and the list of institutional barriers 
as from the literature, while the main findings are 
shown in Table 6. 

In this case, the main barriers that were identified 
are:

•	 Lack of government incentives to adopt cir-
cular and sustainable materials and products 
(17,07%);

•	 Low price of virgin raw materials compared to 
recycled materials (14,63%);

•	 Lack of interest and understanding from value 
chain and a need for training and education 
(12,20%);

•	 Regulatory barriers (12,20%).

Some firms faced low customer and societal accep-
tance and trust in circular products (4,88%), which 
would require to be even more tackled by proacti-
vely creating awareness and building legitimacy. 
Market barriers were found to be important in most 
case studies, often due to customer resistance. 

Of course, understanding the underlying reasons 
for consumer behavior with regard to circular eco-
nomy adoption is crucial for firms aiming at desig-
ning CEBMs.

Additionally, it was stressed that to move the Faça-
de-as-a-Service concept forward, an important 
distinction to be examined is between legal owner-
ship and economic property. The Façade-as-a-Ser-
vice model requires the establishment of building 
lease contracts, keeping ownership on the side of 
the manufacturer or a third party, such as a lessor. 
Challenges due to Public procurement policies not 
sustainability oriented (7,32%) and Network colla-
boration challenges (7,32%) were also identified.

Further insights on legal and regulatory aspects 
have been achieved in a parallel investigation 
whose main results are summarized in the next 
section.

Figure 6.
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Figure A. List of barriers to CEBM submitted 
to the industrial partners
1. No government support in the form of training and 
funding

2. Regulatory barriers

3. Lack of certifications. Unclear and long procedures 
to obtain certifications 

4. Lack of supportive public procurement policies. Pu-
blic procurement policies not sustainability oriented.

5. Taxation of labour rather than raw materials 
renders labour-intensive reuse and recycling activities 
expensive

6. Legislation hinder CBMs, e.g. legislation on sales 
of waste materials and on cross-border movement of 
products for reuse 

7. Lack of external funding opportunities 

8. Financial, legal and operational risk increase in 
CBMs compared to linear business models, and tools 
to assess and manage risks are lacking

9. Lack of interest and understanding from value 
chain and a need for training and education

10. Network collaboration challenges, e.g. difficulty 
of creating the needed networks for circularity and 
supply chain dependencies that prevent circularity

11. Rate of technological change may demand fre-
quent design changes that hinders product reuse and 
remanufacturing 

12. CBMs only relevant to some customers and 
product types and thus customer benefits from, and 
acceptance of, new CBMs are uncertain. 

13. Low price of virgin raw materials compared to 
recycled materials 

14. Low status of products from recycled materials 
and repaired, reused, refurbished or remanufactured 
products. Low status of products may damage com-
pany image, if it engages in CBMs. 

15. Uncertainty about legislation in this field

Figure B. List of barriers to CEBM submit-
ted to the demonstrators
1. Lack of trust from the client/building owner

2. Lack of interest and understanding from value 
chain and a need for training and education

3. Regulatory barriers

4. Technical-constructive barriers and limitations 
(with reference to renovation of existing building)

5. Lack of government support in the form of trai-
ning and funding

6. Lack of sustainability-oriented policies to support 
public and private procurement

7. Lack of government incentives to adopt circular 
and sustainable materials and products

8. Lack of external funding opportunities

9. Financial, legal and operational risk increase 
in CBMs compared to linear business models, and 
tools to assess and manage risks are lacking

10. Network collaboration challenges, difficulty of 
creating the needed networks for circularity and 
supply chain dependencies that prevent circularity

11. Low price of virgin raw materials compared 
to recycled materials and in general of traditional 
solutions compared to sustainable & recycled ones

12. Uncertainty about legislation in this field

13. Others
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3.3 Additional results
Some of the Drive 0 industrial partners (ALIVA, 
WEBO) formed part of another CEBMs research, 
conducted as part of a PhD thesis (See Prochazko-
va et al , 2021). This research focused on a CEBM 
selection based on Accenture (2014) and was con-
ducted via semi-structured exploratory interviews, 
within the framework of the grounded theory (Gla-
ser & Strauss, 1967). Three of these CEBMs were 
selected to be further analyzed in actual interviews. 
These models are (a) Product as a service, (b) 
Product life extension, and (c) Reverse logistics. The 
implementation barriers of the CEBM are an impor-
tant part of the collected data. 

Considering the first proposed BM- Product as a 
service, the barriers identified refer to financial, 
contractual, value chain, technological and legal 
aspects. The need to assume the initial investment 
was seen as a financial problem. The too long life-
cycle of the building and the consequent length of 
the contract (ALIVA), the contract being related with 
the owner and not building and owners changing 
in time are contractual issues. There were doubts 
on how to resolve the problem if a client does not 
pay, especially if the product cannot be removed. 

The current value chain is questioned, given that 
the final beneficiary is not the one who buys from 
the producer (WEBO); related to problems with the 
shared ownership when the owners want to sell the 
building, the difficulty in identifying multiple stake-
holders represents an additional complication. The 
legal constraints are related to the safety vs. main-
tenance and the difficulty to define who is responsi-
ble (ALIVA). 

Regulatory barriers were mentioned, especially 
when dealing with governmental organizations and 
their inflexible conditions (WEBO). Another barrier 
was defined as a lack of incentive for building com-
panies, only requested to give 5 years of warranty, 
related to the already mentioned need to change 
the supply chain and who is in charge of making 
decisions (WEBO).

The next BM studied is the Product life extension 
model, where using standard parts that allow an 
easy replacement when needed can be seen as a 
lack of innovation (WEBO). Considering mainte-
nance as a service to extend the product lifecycle, 
the barrier is the lack of interest of the client, with 
the intention to find more cost-efficient solutions for 
the maintenance on their own, especially if they 
are located in a different country or region (ALIVA). 

Then the Reverse logistics potential has been explo-
red. No interest at the client side to realize such a 
business model has been noted (WEBO). In case of 
products with long lifecycle, such as aluminum, the 
companies may not have had the chance to reco-
ver their material yet (ALIVA). 

In resume and considering all the interviewed 
industries (2 from Drive 0 + 5), one of the main 
reasons for not having implemented the mentioned  
CEBMs was the fragmented value chain, due to 
which the producers lose the connection with the 
product. 
Another barrier that appeared repeatedly is rela-
ted to the different location of the production and 
construction sites and the consequent practical, 
financial, regulatory and communication barriers. 
This was mentioned in regard to the maintenance 
but also recovery schemes, influencing all the three 
models. 
Doubts in regard to the contractual issues were also 
seen as a barrier, especially given the long lifespan 
of the construction products, during which the end 
users can change, they may stop to pay and it is 
difficult to remove the product, or they do not use 
the and maintain the product properly. 

These findings are closely related and confirm 
some of the findings in the existing publication by 
Hart et al. (2019), that resumes some barriers and 
enablers of the implementation of circularity in 
construction.
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4. Conclusions

Our results are preliminary and could be exten-
ded to other case studies as well. And yet, they 
provide insights that are particularly relevant 
for firms and policy makers. Some of them are 
summarized in Table 7. They suggest that a 
more fine-grained approach and specific in-
centives should be implemented and could be 
helpful to stimulate the development of CEBMs.  
This will be examined in our further research.

Table 7. Some policy recommendations:

•	 Provide	fiscal	incentives	(subsidies/taxa-
tion) to make recycled materials more competi-
tive
•	 Reduce	labour	taxes	to	make	labour-inten-
sive reuse and recycling activities more compe-
titive
•	 Reduce	the	bureaucratic	and	administrati-
ve burden in various procedures, e.g. to obtain 
certification
•	 Develop	homogeneity	across	EU	countries	
in the legislation, e.g., on the use of waste as 
a resource; on lease contracts, and so on
•	 Provide	incentives	building	organizational	
networks for circularity
•	 Incentivize	training	and	education	towards	
circularity, so as to improve awareness and 
legitimacy


