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Digital technologies are widely recognised as crucial for promoting the circular economy 
in industry. However, there still needs for clearer guidance for industrial practitioners on 
properly using digital technologies to support the implementation of the circular economy. 
Further efforts are needed to characterise such a relationship better. This work conducts a 
systematic literature review aimed at understanding the nature and scope of the relationship 
by examining current knowledge at the intersection of the two domains, i.e. digital technolo-
gies and the circular economy. Specifically, the analysis focuses on identifying moderators 
and mediators of this relationship. About the former, the study discusses the relevance of 
management commitment, competencies, stakeholders and contextual factors; concerning 
the latter, the study discusses the relevance of supply chain integration and collaboration 
and examines in more detail the role of digital- enabled dynamic capabilities, given their 
promising relevance in the current debate. Based on the review, a research agenda is pro-
posed with suggestions for future research directions on the relationship between digital 
technologies and the circular economy.

1.  Introduction

The challenges of mitigating and adapting to 
climate change and digital transformation are 

the topics among scholars, practitioners and pol-
icymakers. The circular economy is a key policy 
strategy to reduce the environmental impact of soci-
ety (Gupta et al., 2021); it is a systematic approach 
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(Chizaryfard et al., 2021; Susur and Engwall, 2023) 
and a paradigm shift (Moreno et  al.,  2019) from a 
traditional linear production and consumption mode 
to a circular one. The circular economy can be opera-
tionalised at different levels, namely, micro level (in-
dividual companies), meso level (industrial systems 
and networks) and macro level (society or country) 
(Kirchherr et  al.,  2017). Parallel to the debate on 
the circular economy is the discourse on Industry 
4.0 as a strategic paradigm to further enhance in-
dustrial competitiveness, innovation and efficiency 
(Stentoft and Rajkumar, 2020). Digital technologies 
are key to the implementation of Industry 4.0 (Costa 
et  al.,  2023; Vimal et  al.,  2023), as they enable in-
tegrated, adapted, optimised and interoperable pro-
duction processes while also facilitating connections 
among stakeholders (Upadhyay et al., 2021).

The implementation of circular economy and the 
digital integration in industries have been largely 
studied as stand- alone approaches. Still, the literature 
started to address them simultaneously, discussing 
the relationship between the adoption of digital tech-
nologies and the implementation of circular econ-
omy from a conceptual and an empirical perspective. 
Efforts are aimed at understanding if and how digi-
tal technologies in general (e.g. Hojnik et al., 2023; 
Wiegand and Wynn,  2023), or regarding a specific 
digital technology (e.g. Psihoyos et al., 2022; Rizvi 
et al., 2022), can support the implementation of cir-
cular economy in general (e.g. Huang et  al.,  2022; 
Okorie et  al.,  2023), or with a focus on practices, 
such as refurbishing (Assuad et al., 2022), recycling 
(Kintscher et  al.,  2020) or remanufacturing (Bag 
et al., 2021b).

The extant literature generally focuses on a direct 
relationship between the adoption of digital technol-
ogies and the implementation of circular economy 
(Dmitry et  al.,  2022; Talla and McIlwaine,  2022), 
that is, the assessment of the direct effect of the for-
mer on the latter (Aguinis et al., 2017); several liter-
ature reviews provide a comprehensive summary of 
the said direct effect (Atif, 2023; Spaltini et al., 2023; 
Toth- Peter et  al.,  2023). However, guidance for 
practitioners on using the wide range of available 
digital technologies to implement the circular econ-
omy remains unclear (Massaro et  al.,  2021). It is 
reasonable to assume that the relationship between 
digital technologies and circular economy could be 
influenced by factors that moderate (influence the 
nature of the effect of an antecedent on an outcome) 
or mediate (transmit the effect of the antecedent on 
the outcome) said relationship (Aguinis et al., 2017). 
Regarding the mediators, the literature identifies 
the pivotal role of dynamic capabilities, particularly 

those enabled by digital technologies, namely digital- 
enabled dynamic capabilities (Cherrafi et al., 2022; 
Neri et al., 2023a). To our knowledge, the literature 
is characterised by limitations and scattered contri-
butions on mediators and moderators. The scarce 
focus could compromise the full understanding of 
the dynamics regulating the said relationship (Huang 
et al., 2022; Neri et al., 2022) and pose limitations 
to the understanding of the digital- enabled business 
transformation leading to the implementation of cir-
cular economy (Kristoffersen et  al.,  2020; Cagno 
et al., 2021).

Systematisation of the available information is 
urgently needed to distil the evidence from many 
studies into actionable insights. Despite the availabil-
ity of several literature reviews on the relationship 
between digital technologies and circular economy 
(Skalli et al., 2022; Taddei et al., 2022; Voulgaridis 
et  al.,  2022; Toth- Peter et  al.,  2023), additional 
insights are needed (Chauhan et al., 2022), as none 
focuses on understanding the relationship and the 
related moderators and mediators, including digital- 
enabled dynamic capabilities. This work, based on 
a systematic literature review, aims to examine the 
relationship between the adoption of digital technol-
ogies and the circular economy implementation. We 
pose the following questions:

RQ1 What relationship links the adoption of 
digital technologies to the circular economy 
implementation?

RQ2 What factors moderate and mediate said 
relationship?

RQ3 What are the potential lines of future re-
search to shed more light on said relationship?

In this article, therefore, we provide a detailed 
overview of the current knowledge base from which 
we derive still open questions for a proper under-
standing of the relationship between the adoption of 
digital technologies and the implementation of the 
circular economy. The review focuses specifically 
on the manufacturing sector, which is associated 
with key environmental impacts. The manufacturing 
sector also leads the way in circular economy imple-
mentation and digital technology adoption (Zamfir 
et al., 2017; Zangiacomi et al., 2020).

The remainder of the article follows. Section  2 
describes the methodology employed for the system-
atic literature review. Section 3 provides a descriptive 
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evaluation of the findings, while Section  4 pro-
vides a qualitative analysis of the emerging themes, 
offering an answer to RQ1 (Section  4.1) and RQ2 
(Section  4.2). Section  5 discusses directions for 
future research, thus answering RQ3 and Section 6 
concludes the article.

2.  Methodology for the systematic 
literature review

For conducting the systematic literature review, we 
used the procedure by Tranfield and Denyer (2009) 
and Howard et al. (2017). For better clarity and trans-
parency, we used the Preferred Reporting Items for 
Systematic Reviews and Meta- Analyses (PRISMA) 
statement as the backbone of our analysis (Liberati 
et al., 2009).

2.1.  Question formulation and source 
identification

To answer the research questions posed, we com-
bined keywords related to digital technologies and 
the circular economy. We relied on previous publica-
tions in the same field to identify keywords (e.g. Liao 
et al., 2017; Awan et al., 2021a; Cagno et al., 2021). 
We limited our search by focusing only on contribu-
tions published in English and published since 2017. 
The performed query thus follows: [TITLE- ABS- 
KEY (‘circular economy’) OR TITLE- ABS- KEY 
(circular) OR TITLE- ABS- KEY (circularity) AND 
TITLE- ABS- KEY (digital*) OR TITLE- ABS- KEY 
(digit*) OR TITLE- ABS- KEY (‘industry 4.0’) OR 
TITLE- ABS- KEY (i4.0)] AND PUBYEAR>2016 
AND [LIMIT- TO (LANGUAGE, ‘English’)].

The keyword search of the Scopus database was 
performed on 21 June 2023. The Scopus database is 
considered appropriate as it is one of the major sci-
entific databases (Gusenbauer and Haddaway, 2020) 
and the largest multidisciplinary database (Visser 
et  al.,  2021). We retrieved 4,379 contributions. We 
eliminated contributions for which relevant infor-
mation needed to be provided (no author/title 
Information) (n = 235), obtaining a set of 4,144 con-
tributions considered for the source selection.

2.2.  Source selection

According to the PRISMA methodology, the source 
selection process has three stages: screening, eli-
gibility and inclusion (Moher et  al.,  2009). Each 
phase can be subject to bias due to personal selec-
tion. To increase the validity of the process, source 

selection was initially carried out separately by three 
of the authors of this study and the results were then 
compared to reach a common agreement (Thomé 
et al., 2016).

The screening phase is divided into a Title 
Analysis and an Abstract Analysis. The Title Analysis 
was performed by manual coding, and suggestions 
were made to exclude contributions considered irrel-
evant to the present research. Each contribution was 
assigned a code according to its content; where nec-
essary, the number of codes was reduced by merging 
them according to associations, similarities and over-
laps. To minimise bias, three authors independently 
categorised each contribution using their codes and 
later agreed on the specific terms to be used. At this 
stage, 3,712 contributions were excluded, mainly 
related to sectors other than manufacturing, such 
as Construction and Agriculture, focused on topics 
outside the scope of the research, such as Medicine, 
Biological ecosystem, Electronics, signals and optics 
or miscellaneous. Contributions focusing only on 
circular economy or digital technologies were con-
sidered out of scope. The same applies to contribu-
tions addressing only the macro level, as a region 
or country. In all, 432 contributions moved to the 
Abstract Analysis, after which 161 were excluded by 
applying the same reasoning as for the Title Analysis. 
An additional exclusion criterion was applied at this 
stage, as 16 contributions were not accessible to us, 
in line with Carrera- Rivera et  al.  (2022). After the 
screening phase, 271 contributions entered the eli-
gibility phase.

Eligibility was assessed by Full- text Analysis, 
after which 102 contributions were eliminated, 
resulting in a set of 169 contributions. An additional 
exclusion criterion was introduced at this stage, as 
14 contributions, though related to the topic, needed 
to provide more insights and implications to answer 
the research questions, in line with Carrera- Rivera 
et al. (2022). Following the suggestion of Heckathorn 
and Cameron  (2017) and Page et  al.  (2021), we 
applied the snowball method to the set of 169 con-
tributions. The snowball method suggests retrieving 
new contributions for analysis by examining the 
references and the citations of an initial set of con-
tributions (Wohlin, 2014). Therefore, the method is 
considered interesting in complementing system-
atic literature reviews. Snowballing allowed for the 
identification of one additional contribution, namely 
Acerbi et al. (2021), resulting in 170 contributions in 
the literature analysis.

Figure 1 shows the complete list of codes related 
to the excluded and included contributions during the 
different phases.
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2.3.  Source evaluation

The 170 contributions in the final set were analysed 
according to critical dimensions based on a content 
analysis (Engert et al., 2016). The following were 
considered: general information, context and con-
tent (see Maestrini et al., 2017; Neri et al., 2022). 
For the content analysis, we focused on the digi-
tal technologies and circular economy aspects that 
were considered. To coherently summarise the 
existing knowledge, we reconducted the digital 
technologies to the families proposed by Rüßmann 
et  al.  (2015) and Neri et  al.  (2023b), and the cir-
cular economy aspects to those proposed by Rosa 
et al. (2020) and Cagno et al. (2021), complement-
ing them with additional entities emerging from the 
reviewed contributions. Table 1 shows the complete 
list of considered entities and their interpretation. 
The analysis is reported in Tables 2 and 3 for litera-
ture reviews and original contributions respectively. 
We complemented the source evaluation with the 
analysis of additional axes (see Appendices  A 
and B): motivation and contribution, findings, 
limitations, future research, type of relationship, 
mediators and moderators and details on dynamic 
capabilities.

2.4.  Data analysis and reporting

The analysis was carried out as a descriptive review 
to identify quantitative trends and a content analysis 
to identify emerging themes for a qualitative evalua-
tion of the research findings. To increase the process 
validity, three authors carried out data analysis sep-
arately, and the results were then compared at a sec-
ond stage until agreement was reached. The analyses 
helped to identify key messages and areas for further 
research.

3.  Descriptive analysis

This section provides a descriptive analysis of the 
170 contributions included in the final set according 
to the main axes of analysis presented in Section 2.3.

3.1.  General information

The temporal distribution of the contributions under-
lines the growing interest in the topic (Figure  2), 
especially from 2021 onwards.

Most of the reviewed contributions are jour-
nal papers (84%; n = 142), while the rest are 

Figure 1. PRISMA methodology.
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conference papers (15%; n = 25) and book chap-
ters (about 2%; n = 3), namely De Marchi and 
Di Maria  (2020), Okorie et  al.  (2021), Yaqot 
et  al.  (2022). Regarding the source of jour-
nal papers (Figure  3), the largest shares are in 
Sustainability (n = 24), Business Strategy and 
the Environment (n = 14), Journal of Cleaner 
Production (n = 13) and Production Planning 
and Control (n = 8). Therefore, the topic has been 
mainly addressed at the intersection of Business, 
Management and Accounting and Environmental 
Science subject areas (https:// www. scima gojr. 
com). However, recently the topic has also started 
to be studied from more technical sources such as 
Computer Networks or Computers and Industrial 
Engineering, so from the perspective of the 
Computer Science subject area.

3.2.  Context

Most contributions (about 75%; n = 129) do not focus 
on a specific geographical region. However, there 
is a significant focus on Asia (n = 14), particularly 
India (n = 7) (e.g. Kamble and Gunasekaran,  2021; 
Agarwal et  al.,  2022), China and Pakistan (n = 3) 
(e.g. Khan and Yu,  2021; Khan et  al.,  2022b), 
Bangladesh, China, Malaysia, United Arab Emirates 
(n = 1, each) respectively, Dwivedi and Paul  (2022), 
Yu et  al.  (2022), Khan et  al.  (2021c, 2022a) and 
towards Europe (n = 15), especially Italy (n = 4) 
(e.g. Del Vecchio et al., 2021; Magrini et al., 2021), 
Germany (n = 2), namely Neligan  (2018) and 
Wiegand and Wynn (2023), Austria, Czech Republic, 
Finland, Greece, Norway, The Netherlands (n = 1, 
each), respectively, Schöggl et  al.  (2023), Awan 
et  al.  (2021b), Järvenpää et  al.  (2021), Mastos 
et al. (2021), Huynh (2022), Çetin et al. (2022). The 
manufacturing sector is addressed from a general 
perspective (n = 34) or with a focus on specific sub- 
sectors, such as automotive (n = 8) (e.g. Makarova 
et al., 2018; de Mattos Nascimento et al., 2022a), tex-
tile (n = 4) (e.g. Shayganmehr et al., 2021; Wiegand 
and Wynn, 2023) and food (n = 2), namely Lopes de 
Sousa Jabbour et al. (2021) and Sharma et al. (2021b). 
As for size, almost all contributions do not have a 
specific target, but a few studies specifically address 
small-  and medium- sized enterprises (SMEs) (n = 9) 
(e.g. Ali and Johl,  2023; Findik et  al.,  2023), large 
ones (n = 1) (Ingemarsdotter et al., 2020) or medium 
and large ones (n = 1) (Edwin Cheng et al., 2022).Figure 2. Temporal distribution of reviewed contributions.

Figure 3. Distribution of the reviewed contributions according to their source.
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3.3.  Content

3.3.1.  Digital technologies and circular economy
A consistent portion of contributions (46%; n = 78) 
does not draw attention to specific digital technol-
ogies; rather, they address the topic from a general 
perspective. The most addressed digital technologies 
are the Internet of things (n = 49) (e.g. Nascimento 
et al., 2019; Ingemarsdotter et al., 2020), big data and 
analytics (n = 42) (e.g. Makarova et al., 2018; Edwin 
Cheng et al., 2022), artificial intelligence (n = 30) (e.g. 
Briechle and Lawrenz, 2021; Wilson et al., 2022) and 
cybersecurity and blockchain, mainly regarding the 
blockchain (n = 25) (e.g. Bekrar et  al., 2021; Nandi 
et al., 2021). The result aligns with previous insights 
(Lei et al., 2022; Hettiarachchi et al., 2022b; Taddei 
et  al.,  2022). An overview of the digital technolo-
gies considered and their occurrence in the reviewed 
contributions is offered in Figure 4, while details are 
available in Tables 2 and 3.

A large share of contributions (45%; n = 77) 
addresses circular economy from a general per-
spective. The mainly investigated aspects relate 
to remanufacturing (n = 24) (e.g. Charnley 
et  al.,  2019; Caterino et  al.,  2022), recycling 
(n = 23) (e.g. Kintscher et  al.,  2020, 2021), cir-
cular business models and circular supply chains 
(n = 22, each) (e.g. Ranta et  al.,  2021; Dmitry 
et  al.,  2022; Prakash and Ambedkar,  2023; 
Romagnoli et  al.,  2023) and reuse (n = 20) (e.g. 
Uçar et al., 2020; Hirota et al., 2022). The findings 

support Lei et al. (2022) and Taddei et al. (2022). 
An overview of the aspects of the circular economy 
considered and their occurrence in the reviewed 
contributions is offered in Figure 5, while details 
are available in Tables 2 and 3.

Focusing on the combination of digital technolo-
gies and circular economy aspects addressed, inter-
esting insights emerge (Table  4). The combination 
‘General–General’ shows the highest occurrence 
in the revised literature (n = 47). Big data analyt-
ics (n = 13), Internet of things (n = 12), artificial 
intelligence, additive manufacturing, cybersecurity 
and blockchain (n = 6, each) are largely consid-
ered in discussions involving a general focus on 
circular economy, e.g. respectively, Edwin Cheng 
et  al.  (2022), Kazancoglu et  al.  (2022), Bag and 
Pretorius  (2022), Hettiarachchi et  al.  (2022a) and 
Nandi et  al.  (2021). On the other hand, recycling 
(n = 7), circular business model (n = 8) and circu-
lar supply chain (n = 6) are the circular economy 
aspects more often coupled with a general focus 
on digital technologies, e.g. respectively, Kintscher 
et al. (2020), Rossi et al. (2020) and Faisal (2023). 
Combinations seem to mostly consider circular 
supply chain, remanufacture, recycling, reuse and 
resource efficiency, with the Internet of things, big 
data analytics, cybersecurity and blockchain, artifi-
cial intelligence, additive manufacturing and cloud 
computing (e.g. Ingemarsdotter et  al.,  2019; Khan 
and Yu, 2021; de Mattos Nascimento et al., 2022a). 
However, most combinations remained uncovered 

Figure 4. Distribution of the reviewed contributions according to the digital technologies considered.
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by the existing literature (Table 4), leaving room for 
future contributions to the knowledge.

3.3.2.  Types of relationship
Most of the revised contributions (85%; n = 144) 
focus on a direct relationship and do not hint at 
possible moderators. A limited set (9%; n = 13) 
considers a direct relationship influenced by the 
presence of moderators (e.g. Awan et  al.,  2021a; 
Oyinlola et al., 2022; Rejeb et al., 2022). A small 
set depicting a non- direct relationship focuses 
on the presence of mediators (6%; n = 10) (e.g. 
Ranta et al., 2021; Di Maria et al., 2022; Gebhardt 
et  al.,  2022). Among this latter set, the digital- 
enabled dynamic capabilities seem to play an 
important role (n = 4) (Kristoffersen et al., 2021b; 
Chari et  al.,  2022; Neri et  al.,  2023a; Yuan and 
Pan,  2023). Only one contribution considers the 
relationship as simultaneously moderated and 
mediated (Sharma et  al.,  2023). Details on the 
relationship considered by each contribution are 
reported in Appendices A and B.

3.3.3.  Types of studies and methodologies used
Most contributions (56%) are theoretical, meaning 
both literature reviews (n = 54) and conceptual con-
tributions (n = 40), aligned with Cagno et al. (2021). 
The remaining contributions are equally divided 
between pure empirical research (n = 38) and concep-
tual/empirical research (n = 38), that is, proposing a 
conceptual model or framework and then testing or 
validating it empirically (Murillo- Luna et al., 2011; 
Neri et al., 2018).

Qualitative and quantitative methods are 
employed. Focusing on the former (n = 44), most con-
tributions employ the case study method (n = 22) (e.g. 
Bressanelli et al., 2018; Ranta et al., 2021), with lim-
ited use of other methods, such as the semi- structured 
interviews (n = 7) (e.g. Cherrafi et  al.,  2022; Hojnik 
et  al.,  2023). Contributions applying a quantitative 
method (n = 47) are mainly based on surveys (n = 11) 
(e.g. Neligan,  2018; Bag et  al.,  2021b) and partial 
least squares regression (n = 21) (e.g. Bag et al., 2020; 
Tang et al., 2022). A few contributions rely on mixed 
methods (n = 7), such as a survey and case study 
(Laskurain- Iturbe et al., 2021) or partial least squares 
regression and case study (Pinheiro et  al.,  2022) or 
semi- structured interviews and discrete events anal-
ysis (Charnley et al., 2019). Results contrast Cagno 
et al. (2021), and two explanations are possible. On 
the one hand, research might have moved from an 
exploratory to a more descriptive domain as the topic 
became increasingly central in the current debate; 
on the other hand, the COVID- 19 emergency could 
have made the case studies less practicable, possi-
bly favouring the increase in the number of surveys. 
Focusing on the sample size, the average survey 
sample is 241 shreds of evidence, ranging from 19 
(Plociennik et  al.,  2022b) to 1,229 (De Marchi and 
Di Maria, 2020). In contrast, the average partial least 
squares regression sample is around 219 pieces of 
evidence, ranging from 96 (Aldrighetti et al., 2022) to 
404 (Khan et al., 2021b). As for contributions based 
on case studies, alone or in combination with other 
methods (n = 25), almost half of them rely only on 

Figure 5. Distribution of the reviewed contributions according to the circular economy aspect considered.
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Table 4. Combinations of digital technologies and circular economy aspects as emerged from the revised literature,  
with the details of their occurrence

Digital technologies

General Internet of 
things

Big data 
analytics

Cybersecurity 
and 
blockchain

Artificial 
intelligence

Additive 
manufacturing

Cloud 
computing

Augmented 
reality

Autonomous 
robots

Cyber- Physical  
system

Simulation Horizontal/ 
vertical 
systems 
integration

Machine 
learning

Digital 
platform

Digital 
product 
passport

Information & 
communication 
technology

Digital 
twin

Automation Business 
intelli-
gence and 
analytics

Data 
mining

Digital 
thread

Information 
systems

Process 
mining

Smart 
facto-
ries and 
devices

Smart 
production 
and manu-
facturing

Circular 
econ-
omy 
aspects

General 47 12 13 7 7 7 6 3 3 3 3 2 2 1 3 2 1

Remanufacture 4 11 10 7 7 8 10 4 5 2 5 2 2 1 1 1

Recycle 7 12 12 10 7 11 10 6 7 3 3 3 1 1 1

Circular business 
model

8 14 9 9 4 7 6 4 5 3 3 2 1 1 1

Circular supply chain 6 12 10 11 7 8 8 5 5 5 5 3 3 1 1 1 1 1

Reuse 4 13 11 6 7 10 10 5 6 2 2 3 1 1

Resource efficiency 2 9 8 4 2 7 4 4 4 2 2

Life cycle (thinking) 1 6 5 3 5 4 2 2 1 2 1 1

Disassembly 3 2 2 1 3 1 1 3 1 3 1

ReSOLVE 1 6 5 5 3 3 4 2 3 2 2 2 2

Circular procurement 4 2

Recover 2 3 3 2 3 3 2 1 1 1 1 1 1

Reduce 1 4 4 3 3 4 3 2 3 1 1 1

Refurbish 1 3 4 3 2 5 4 1 3 2 2 1 1 1 1

Reverse logistics 2 1 1 1 1

10Rs 1 2 2 2 2 2 2 2 2 2 2 1 1 1

Circular design 3 3 1

Repair 3 2 3 2 2 2 1 1 1 1 1 1

9Rs 1 1 1 1

Digital 
transformation

1 1 1 1 1 1 1 1 1 1

Life cycle assessment 2 1 2 2

Redesign 1 1 1

Rethink 1 1 1 1 1 1 1

3Rs 1 1 1 1 1 1

Circular 
manufacturing

1

Green manufacturing 1

Industrial symbiosis 1

Regenerate 1 1 1 1 1 1 1 1 1 1

Reversed supply 
chain

1

Smart products 
and services, 
servitisation

1 1 1 1 1 1 1 1 1

Darkest blue: more than 15 occurrences; dark blue: between 11 and 15 occurrences (included); medium blue: between 6 and 10 oc-
currences (included); light blue: between 2 and 5 occurrences (included); lightest blue: 1 occurrence.

a single case study (n = 11) (e.g. Pham et  al.,  2019; 
Plociennik et al., 2022a), whereas few contributions 
conducted between 5 and 10 case studies (n = 3) 
(Magrini et al., 2021; Huynh, 2022; van Eechoud and 
Ganzaroli, 2023) and more than 10 case studies (n = 2) 
(Laskurain- Iturbe et al., 2021; Neri et al., 2023a). The 
average number of case studies conducted is 4.

4.  Emerging themes

This section presents the principal themes that have 
emerged from the literature review. The literature has 
mostly analysed the relationship as a direct one, yet 

it also yielded interesting insights into the concep-
tualisation of a non- direct relationship and of pos-
sible mediators. The section provides an overview 
of the relationship between digital technologies 
and the circular economy, demonstrating how the 
former can support the implementation of the lat-
ter (Section  4.1). Previous contributions primarily 
focused on the role of individual digital technologies 
in facilitating the implementation of circular econ-
omy principles (Section  4.1.1). However, insights 
can also be gained from examining the potential 
synergies resulting from concurrently adopting mul-
tiple digital technologies (Section 4.1.2). The section 
then examines the role of moderators and mediators, 
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Table 4. Combinations of digital technologies and circular economy aspects as emerged from the revised literature,  
with the details of their occurrence

Digital technologies

General Internet of 
things

Big data 
analytics

Cybersecurity 
and 
blockchain

Artificial 
intelligence

Additive 
manufacturing

Cloud 
computing

Augmented 
reality

Autonomous 
robots

Cyber- Physical  
system

Simulation Horizontal/ 
vertical 
systems 
integration

Machine 
learning

Digital 
platform

Digital 
product 
passport

Information & 
communication 
technology

Digital 
twin

Automation Business 
intelli-
gence and 
analytics

Data 
mining

Digital 
thread

Information 
systems

Process 
mining

Smart 
facto-
ries and 
devices

Smart 
production 
and manu-
facturing

Circular 
econ-
omy 
aspects

General 47 12 13 7 7 7 6 3 3 3 3 2 2 1 3 2 1

Remanufacture 4 11 10 7 7 8 10 4 5 2 5 2 2 1 1 1

Recycle 7 12 12 10 7 11 10 6 7 3 3 3 1 1 1

Circular business 
model

8 14 9 9 4 7 6 4 5 3 3 2 1 1 1

Circular supply chain 6 12 10 11 7 8 8 5 5 5 5 3 3 1 1 1 1 1

Reuse 4 13 11 6 7 10 10 5 6 2 2 3 1 1

Resource efficiency 2 9 8 4 2 7 4 4 4 2 2

Life cycle (thinking) 1 6 5 3 5 4 2 2 1 2 1 1

Disassembly 3 2 2 1 3 1 1 3 1 3 1

ReSOLVE 1 6 5 5 3 3 4 2 3 2 2 2 2

Circular procurement 4 2

Recover 2 3 3 2 3 3 2 1 1 1 1 1 1

Reduce 1 4 4 3 3 4 3 2 3 1 1 1

Refurbish 1 3 4 3 2 5 4 1 3 2 2 1 1 1 1

Reverse logistics 2 1 1 1 1

10Rs 1 2 2 2 2 2 2 2 2 2 2 1 1 1

Circular design 3 3 1

Repair 3 2 3 2 2 2 1 1 1 1 1 1

9Rs 1 1 1 1

Digital 
transformation

1 1 1 1 1 1 1 1 1 1

Life cycle assessment 2 1 2 2

Redesign 1 1 1

Rethink 1 1 1 1 1 1 1

3Rs 1 1 1 1 1 1

Circular 
manufacturing

1

Green manufacturing 1

Industrial symbiosis 1

Regenerate 1 1 1 1 1 1 1 1 1 1

Reversed supply 
chain

1

Smart products 
and services, 
servitisation

1 1 1 1 1 1 1 1 1

Darkest blue: more than 15 occurrences; dark blue: between 11 and 15 occurrences (included); medium blue: between 6 and 10 oc-
currences (included); light blue: between 2 and 5 occurrences (included); lightest blue: 1 occurrence.

moving from a discussion of both direct and indirect 
relationships (Section 4.2).

4.1.  The relationship between digital 
technology adoption and circular 
economy implementation

4.1.1.  Single digital technologies
Digital technologies have proved to support the 
effective implementation of a circular economy; see 
also Chauhan et al. (2022) and Dmitry et al. (2022). 
A set of main contributing digital technologies can 
be identified, namely the Internet of things, big 
data analytics, additive manufacturing and artificial 

intelligence (Lei et  al.,  2022; Taddei et  al.,  2022; 
Wynn and Jones, 2022). The main circular economy 
aspects relate to efficiency in resource use, reman-
ufacture and circular design (Khan et  al.,  2021c, 
2022b, 2022c; Pinheiro et  al.,  2022). The review 
suggests that efforts primarily focus on resource effi-
ciency, as noted previously (Elia et al., 2020; Mura 
et al., 2020; Nudurupati et al., 2022). The most effec-
tive digital technologies for implementing a circu-
lar economy in manufacturing align with previous 
research. The Internet of things is recognised for its 
versatility (Atzori et al., 2017), and it is commonly 
integrated with artificial intelligence and big data 
analytics, allowing for automated control (Marcon 
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et al., 2022). Additive manufacturing, while still lim-
itedly adopted, has been shown to support various 
aspects of the circular economy, such as production 
management, resource use and design (Despeisse 
et  al.,  2017; Kamble and Gunasekaran,  2021; Neri 
et al., 2023b).

Digital technologies can strongly support the 
manufacturing sector’s transition towards a circular 
economy in different sub- sectors (Neri et al., 2023b), 
such as electronics (De Felice and Petrillo,  2021; 
Magrini et  al.,  2021; Pinheiro et  al.,  2022), elec-
tric vehicles and battery manufacture (Kintscher 
et  al.,  2021; Stavropoulos et  al.,  2022) and textile 
(Kayikci et  al.,  2022b; Wiegand and Wynn,  2023). 
Table 5 reports the support offered by single digital 
technology to implement circular economy aspects, 
as emerged from the review.

4.1.2.  Concurrent adoption of digital technologies
The concurrent adoption of various digital technol-
ogies can offer relevant support as well. It is indeed 
recommended to implement multiple digital technol-
ogies simultaneously rather than using them individ-
ually (Rusch et al., 2023).

Integrating digital technologies in digital eco-
systems is valuable support for defining circular 
business models (Abideen et  al.,  2021; Elghaish 
et al., 2022), especially in the context of the supply 
chain (Ertz et al., 2022). Cyber- physical systems that 
integrate digital technologies can effectively manage 
the end of life of e- waste, supporting aspects related 
to remanufacturing, reuse, recycling and disassembly 
(Okorie et al., 2021; Patil et al., 2022).

The adoption of additive manufacturing, big 
data analytics, the Internet of things, artificial intel-
ligence and automated robots can significantly 
enhance process efficiency by collecting and analys-
ing real- time data (Ghoreishi and Happonen, 2022; 
Patyal et  al.,  2022). This is particularly true in the 
early stages of a product’s life cycle, which can pro-
mote the development of a circular product (Rusch 
et al., 2023).

Integrating the Internet of things and artificial 
intelligence can improve resource efficiency and 
enhance product usage. The integration can also 
favour the disassembly and remanufacturing pro-
cesses, thanks to learning techniques and big data 
processing (Agrawal et  al.,  2022b). Furthermore, it 
enables traceability (Abideen et al., 2021). Artificial 
intelligence and big data analytics support pro-
cess innovation by analysing collected data (Liu 
et al., 2022) and providing solutions for various recy-
cling paths (Bag et al., 2021a). The adoption of big 
data analytics, simulation and digital twin technol-
ogy can aid in end- of- life management, specifically 

regarding recycling, reusing and remanufacturing, 
by assessing the evolution of product behaviours 
and characteristics (Briechle and Lawrenz,  2021; 
Tiwari et  al.,  2021; Edwin Cheng et  al.,  2022). 
Artificial intelligence and autonomous robots can 
optimise recycling operations (Elghaish et al., 2022). 
Additionally, their combination with simulation can 
support remanufacturing activities (Stavropoulos 
et al., 2022).

The combined adoption of the Internet of things 
and blockchain facilitates a transparent information 
flow throughout the product life cycle, promoting 
activities such as reuse, repair and recycling (Magrini 
et al., 2021; Huynh, 2022) and waste reduction (Neri 
et  al.,  2023b). Integrating cybersecurity and block-
chain with other digital technologies or platforms 
is useful to enable secure data sharing among dif-
ferent stakeholders in the supply chain (Caterino 
et al., 2022; Dmitry et al., 2022).

4.2.  Moderators and mediators of the 
relationship

4.2.1.  Moderators
Organisational, technological and social factors 
moderate the relationship between adopting digi-
tal technologies and implementing a circular econ-
omy (Gupta and Singh,  2021; Kumar et  al.,  2021; 
Shayganmehr et al., 2021). The moderators identified 
include top management commitment (Kazancoglu 
et al., 2021), culture, training and educational activ-
ities (Bag et al., 2021c; Mastos et al., 2021), compe-
tencies such as digital (Rejeb et al., 2022), analytical 
(Kazancoglu et  al.,  2021), technical (Shayganmehr 
et  al.,  2021), and digitalisation (Sahu et  al.,  2022) 
skills. Another emerging moderator is the involve-
ment of stakeholders, such as governments, custom-
ers and suppliers, already at the stage of strategy 
definition and decision making (Awan et al., 2021a; 
Hettiarachchi et  al.,  2022a; Sahu et  al.,  2022). 
Among stakeholders, multinational corporations can 
play a key role in fostering the relationship between 
digital technologies and circular economy in third- 
party enterprises, particularly start- ups and SMEs 
(Oyinlola et al., 2022). Research institutes and uni-
versities provide essential support by facilitating the 
adoption of digital technologies (Bag et al., 2021c).

The turbulent environment in which a firm oper-
ates, also referred to as ‘industry dynamism’ (Bag 
et al., 2021a), proved to moderate the effects of the 
concurrent adoption of big data analytics and artifi-
cial intelligence and circular economy implementa-
tion (Bag et al., 2021a). Also, the firm’s size emerged 
as a significant moderator (Huang et  al.,  2022), as 
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larger firms possess greater resources to adopt digital 
technologies and are more likely to prioritise circu-
lar economy strategies (Ali and Johl, 2023). Figure 6 
provides a snapshot of the identified moderators.

4.2.2.  Mediators
Recent contributions explored the non- direct rela-
tionship between adopting digital technologies 
and implementing a circular economy, observing 
the presence of ‘transitivity paths’ (Godinho Filho 
et al., 2022) or mediators.

Di Maria et al.  (2022) highlight the role of sup-
ply chain integration in mediating the relationship 
between smart manufacturing technologies, such as 
autonomous robots, additive manufacturing and aug-
mented reality and implementing a circular economy 
through enhanced collaborations within and between 
companies. Yuan and Pan (2023) define this as ‘supply 
chain dynamic capabilities’. According to Gebhardt 
et al. (2022), adopting digital technologies for infor-
mation exchange and traceability can support collab-
oration among different partners, which is considered 
crucial for the circular economy. Additionally, Ranta 
et al. (2021) suggest that the adoption of digital tech-
nologies can increase efficiency, improve collabora-
tion and optimise processes, thereby facilitating the 
implementation of circular business models. Sharma 
et  al.  (2023) propose that adopting digital technol-
ogies can enhance the implementation of a circular 
economy, with green logistics meant as sustainable 
transportation, promoting sustainable packaging and 
sharing of environmental information across the net-
work, serving as a mediator.

Faisal  (2023) asserts that adopting digital tech-
nologies can support dynamic capabilities related 
to servitisation, coopetition and knowledge and 
skills that, in turn, can enhance the circular econ-
omy performance of the supply chain. According to 
Kristoffersen et al. (2021a, 2021b), implementing a 
circular economy is mediated by the capability of 
business analytics, which emphasises the non- direct 
nature of the relationship with big data analytics. 
Similarly, Chari et al. (2022) and Neri et al. (2023a) 
suggest that digital technologies are essential for 
generating digital- enabled dynamic capabilities that 

ultimately lead to implementing circular economy 
practices.

The role of digital- enabled dynamic capabilities as 
a mediator emerged thus as a promising and import-
ant topic that requires further exploration and under-
standing (Kamble and Gunasekaran, 2021; Cherrafi 
et  al.,  2022; Okorie et  al.,  2023). Kristoffersen 
et  al.  (2021b) assert that big data analytics is cru-
cial to developing a business analytics capability 
to implement the circular economy. According to 
Kristoffersen et al. (2021b), research has so far pri-
marily concentrated on identifying the resources 
necessary for implementing big data analytics, not 
deepening the comprehension of how to cultivate the 
corresponding capability, which is indeed what facil-
itates the conversion of data into actionable insights. 
Kristoffersen et al. (2021a) further note that the busi-
ness analytics capability is optional for implement-
ing a circular economy. Still, it can help enterprises 
understand how to impact their investments in the cir-
cular economy significantly. Bag et al. (2021c) assert 
that dynamic capabilities are essential for implement-
ing the 10Rs model. They further note that the mere 
presence of a resource is insufficient to influence an 
enterprise’s performance; instead, how the practices 
are implemented has a more significant impact. Bag 
et  al.  (2021e) suggest that dynamic remanufactur-
ing capabilities can be achieved through improved 
information flow and strategic control. This can 
result in enhanced visibility for better management 
of customer demand, increased agility and opti-
mised processes, all of which can positively impact 
remanufacturing. Chari et al. (2022) argue that dig-
ital technologies can enable dynamic capabilities 
for communication, resources, technology and col-
laboration, all enabling the circular economy. Neri 
et al. (2023a) explore the potential of digital- enabled 
dynamic capabilities to facilitate the implementation 
of a circular economy through business transforma-
tions. Their study examines the sensing, seizing and 
transforming dynamic capabilities and offers insights 
into their micro- foundations.

Figure  7 provides a snapshot of the identified 
moderators.

Figure 6. Moderators of the relationship between digital technologies and circular economy, identified according to the literature review. 
The moderators are reported in alphabetical order; the order does not indicate the relevance of the moderators.
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5.  Summary and future research 
directions

Based on the performed review, reflecting on current 
trends in research and practice, we identify and dis-
cuss current limitations and future research streams to 
investigate the relationship between digital technolo-
gies adoption and circular economy implementation.

While research has investigated the connec-
tion between digital technologies and the circular 
economy, a knowledge gap persists. Existing stud-
ies often adopt a general perspective, treating both 
digital technologies and circular economy practices 
as broad concepts (Table 4). This approach, while 
valuable for providing a foundational understand-
ing, has limitations. It hinders our ability to explore 
how particular digital technologies can uniquely 
support specific circular economy practices and the 
requirements for successfully adopting these tech-
nologies or practices. Although recent efforts have 
addressed the earlier issues (Aldrighetti et al., 2022; 
Wynn and Jones, 2022; Sharma et al., 2023), addi-
tional holistic research is needed (Lei et al., 2022). 
Future research should investigate synergistic inter-
actions between digital technologies and circular 
economy practices (Ertz et al., 2022; Hettiarachchi 
et  al.,  2022b). This focus on synergies can pro-
vide valuable insights to accelerate the transition 
towards a more circular economy through proper 
exploitation of innovation. Indeed, the simulta-
neous adoption of digital technologies also offers 
several potentials to foster the transition of compa-
nies towards the Industry 4.0 paradigm (Facchini 
et  al.,  2022); on the other hand, further efforts 
should simultaneously consider different aspects 
of the circular economy (Schöggl et  al.,  2023). 
Previous literature underlined the need for such a 
holistic approach (Chaudhuri et  al.,  2022; Dmitry 
et al., 2022; Tang et al., 2022). We therefore make 
the following suggestion for future research:

Future direction No. 1. Conduct a holistic investiga-
tion of the role of digital technologies in supporting 
the transition of the manufacturing sector to a circu-
lar economy.

The relationship between digital technologies and 
the circular economy is mainly addressed directly, 
with a limited focus on moderators. Furthermore, the 
non- direct relationship, particularly the role of medi-
ators, must be more widely addressed. As Kamble 
and Gunasekaran  (2021) suggested, further efforts 
should be focused on comprehensively understand-
ing the factors that may influence the relationship.

Concerning moderators, the reviewed contribu-
tions consider the relevance of internal and exter-
nal stakeholders (Awan et  al., 2021a; Hettiarachchi 
et  al.,  2021) and competencies (Kazancoglu 
et al., 2021). However, the role of ‘climates’ as mod-
erators is largely emphasised in the literature but not 
in the existing knowledge on the relationship between 
digital technologies and the circular economy. A 
climate is a shared perception of policies, practices 
and procedures characterising an organisation (Jiang 
and Probst,  2015). Several climates can be derived 
from the literature, such as the sustainability climate, 
which represents possible approaches to sustainabil-
ity (Neri et al., 2021, 2022). Thus, it is possible that 
the digital and circular economy climate could mod-
erate the relationship between digital technologies’ 
adoption and circular economy implementation in 
manufacturing firms. Therefore, we make the follow-
ing suggestion for future research:

Future direction No. 2. Identify the moderators of the 
relationship between adopting digital technologies 
and implementing a circular economy in the manu-
facturing sector and understand their influence.

In particular:

Future direction No. 2a. Understand the role of 
stakeholders in moderating the relationship between 

Figure 7. Mediators of the relationship between digital technologies and circular economy, identified according to the literature review.
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adopting digital technologies and implementing a 
circular economy in the manufacturing sector.

Future direction No. 2b. Understand the role of com-
petencies in moderating the relationship between 
adopting digital technologies and implementing a 
circular economy in the manufacturing sector.

Future direction No. 2c. Identify the climates moder-
ating the relationship between adopting digital tech-
nologies and implementing a circular economy in the 
manufacturing sector and understand their influence.

Regarding mediators, the reviewed contributions 
offered a limited investigation, focusing mainly 
on collaboration (Di Maria et  al.,  2022; Yuan and 
Pan, 2023), skills and procedures (Ranta et al., 2021; 
Sharma et  al.,  2023) and green logistics (Sharma 
et al., 2023). However, mediators must be identified 
to properly harness digital technologies’ potential to 
support a circular economy, as suggested by Kamble 
and Gunasekaran (2021). We therefore make the fol-
lowing suggestion for future research:

Future direction No. 3. Identify the mediators of the 
relationship between adopting digital technologies 
and implementing a circular economy in the manu-
facturing sector and understand their influence.

Among the proposed mediators, digital- enabled 
dynamic capabilities play a relevant role (Awan 
et al., 2022; Chari et al., 2022). Dynamic capabilities 
allow enterprises to constantly reconfigure and renew 
operational capabilities (Ambrosini et  al.,  2009; 
Protogerou et al., 2012) to keep pace with a constantly 
evolving scenario. Internal and external organisational 
skills are adapted, integrated and reconfigured (Teece 
et al., 1997) through technological, organisational and 
strategic innovation (Helfat et  al.,  2007). Dynamic 
capabilities have been studied for quite some time 
(Winter, 2003; Teece, 2007; Ambrosini et al., 2009), 
but only recently have they been acknowledged as 
a driver for circular economy in the industry (Bag 
et al., 2021c; Köhler et al., 2022; Coppola et al., 2023). 
The discussion recently focused on how digital tech-
nologies can lead to digital- enabled dynamic capa-
bilities (Teece,  2018; Roscoe et  al.,  2019; Yaqot 
et  al.,  2022). Khan et  al.  (2020a) and Santa- Maria 
et al. (2022) report on the impact of both technological 
upgrading and research and development on dynamic 
capabilities, and similar insights are provided by Khan 
et al. (2020b) and Belhadi et al. (2022). Considering 
the review’s findings, the literature recognises the 
relationship between digital- enabled dynamic capa-
bilities and circular economy implementation (Okorie 
et al., 2023). Despite the growing interest, the evidence 

currently available is scattered and fragmented. 
Contributions focus on selected digital technologies 
that enable a limited set of dynamic capabilities, 
such as Kristoffersen et  al.  (2021a, 2021b), or are 
based on the study of a limited context, such as Neri 
et al.  (2023a). Consequently, there is a lack of clear 
guidance, especially for practitioners. Such guidance 
is needed to understand the most promising digital 
technologies in business transformation, allowing 
practitioners to allocate resources effectively. This is 
especially true in a scenario where enterprises, particu-
larly SMEs, may be characterised by limited resources 
such as time, staff and money to dedicate to adopting 
digital technologies and implementing the circular 
economy (Ali and Johl, 2023). The categorisation of 
digital- enabled dynamic capabilities, their micro- 
foundations and the mechanisms for their generation 
have not been extensively developed. Furthermore, the 
role of digital- enabled dynamic capabilities in influ-
encing circular economy implementation has not been 
thoroughly explored. However, with further research 
and analysis, a clear and organised discussion can be 
developed. We therefore offer the following sugges-
tion for future research:

Future direction No. 4. Investigate the role of digital- 
enabled dynamic capabilities as mediators of the re-
lationship between adopting digital technologies and 
implementing a circular economy in the manufactur-
ing sector.

As widely recognised (Bressanelli et al., 2022), col-
laboration with upstream, downstream, cross- industry 
and government stakeholders can be of support for 
both the adoption of digital technologies (Kayikci 
et  al.,  2022a) and the implementation of a circular 
economy (Negri et  al.,  2021; Cagno et  al.,  2023). 
However, the knowledge on this specific aspect is still 
limited, as also noted by Di Maria et al. (2022) and 
Oyinlola et  al.  (2022), calling for further research. 
Furthermore, drawing on Kristoffersen et al. (2021b), 
stakeholders’ engagement in a transparent and collab-
orative environment is crucial to support enterprises 
in developing digital- enabled dynamic capabilities. 
Hence, stakeholders’ involvement may influence the 
adoption of digital technologies and the generation 
of digital- enabled dynamic capabilities. We therefore 
offer the following suggestion for future research:

Future direction No. 5a. Investigate the role of 
stakeholders’ engagement in the adoption of digital 
technologies.

Future direction No. 5b. Investigate the role of stake-
holders’ engagement in generating digital- enabled 
dynamic capabilities.
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Empirical research is strongly recommended to 
explore all the above future directions, as it is gen-
erally lacking in the existing literature. Contributions 
dealing with the relationship between digital tech-
nologies and the circular economy are largely con-
ceptual, such as Elghaish et al. (2022) and de Mattos 
Nascimento et al. (2022a): for this reason, many of 
these contributions call for empirical applications 
(see Skalli et al., 2022; Wynn and Jones, 2022; Rusch 
et  al.,  2023). Qualitative empirical research has 
been called for Yaqot et al. (2022), for which semi- 
structured interviews or case studies seem the pre-
ferred methods (Gupta and Singh, 2021; Aldrighetti 
et  al.,  2022). The need for additional quantitative 
empirical applications is also highlighted (Laskurain- 
Iturbe et al., 2021; Sahu et al., 2022), especially to 
obtain statistical validation (Bag and Pretorius, 2022). 
Among the possible methods, partial least squares 
regression emerges as promising (Khan et al., 2021a; 
Sharma et al., 2021a). We therefore make the follow-
ing suggestion for future research:

Future direction No. 6: Conduct qualitative and 
quantitative empirical investigations to deepen our 
understanding of the relationship between adopting 
digital technologies and implementing a circular 
economy in the manufacturing sector.

The role of contextual factors should be considered 
when considering all the previous suggestions (Neri 
et  al.,  2021; Lopes de Sousa Jabbour et  al.,  2022). 
Contextual factors can influence the overall strategies 
of enterprises (Choudhury, 2016). The list of possi-
ble contextual factors is quite extensive. Still, for 

simplicity, it is possible to refer to the classification 
proposed by Sousa and Voss (2008), which considers 
four main factors: national context and culture, firm 
size, strategic context and other organisational vari-
ables, such as the specific sector in which the firm 
operates. Contextual factors should be duly consid-
ered to characterise the context studied (Aldrighetti 
et al., 2022; Huynh, 2022) and the existing literature 
offers suggestions for studying different countries and 
sectors (Bag et  al.,  2021e; Pinheiro et  al.,  2022) or 
the size (Çetin et al., 2022; Huang et al., 2022). We 
therefore make the following suggestion for future 
research:

Future direction No. 7. Understand the role of contex-
tual factors in influencing the relationship between 
adopting digital technologies and implementing a 
circular economy in the manufacturing sector.

Figure 8 proposes a visualisation of the suggested 
future directions.

6.  Conclusions

The article critically reviewed the extant knowledge on 
the relationship between adopting digital technologies 
and implementing a circular economy in manufactur-
ing firms. The findings provide insights into the proper 
exploitation of innovation, in the form of Industry 
4.0’s digital technologies, to improve the industry’s 
environmental impact in the circular economy.

We provided an overview of the current knowl-
edge base, allowing for a comprehensive list of axes 

Figure 8. The suggested future directions.
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for the analysis; such axes could be useful for aca-
demics and practitioners alike as a reference guide 
to continue exploring the topic, especially concern-
ing moderators and mediators. As digital- enabled 
dynamic capabilities emerged as a relevant media-
tor, we recommend future studies to understand how 
adopting digital technologies helps adapt, integrate 
and reconfigure operational capabilities for support-
ing circular economy implementation.

We suggested seven streams for future research that 
we deem necessary to deepen the understanding of 
the relationship between digital technologies and the 
circular economy. We thus offer an interesting base 
for explanatory and descriptive qualitative research 
to properly assess the provided suggestions against 
applications characterised by different features and 
conduct quantitative research to provide a stronger 
generalisation of the results. While we think all the 
proposed research directions need investigation, it 
would not be feasible nor appropriate to tackle them 
together. We thus suggest first performing exploratory 
studies to understand better the possible relevance of 
the different factors in determining the relationship, 
moving then to explanatory or descriptive studies, 
and also providing statistical generalisability of the 
impact of moderators and mediators. After studying 
the dynamics taking place within a single firm (micro 
level), we suggest research to focus on supply chains 
and networks (meso level), to understand if said mod-
erators and mediators still apply.

From a managerial standpoint, the study allows 
professionals to exploit digital technologies better 
to implement the circular economy. Practitioners 
can hint at how to properly configure the firm in 
which they operate to better exploit said relationship, 
favouring the presence of supporting moderators and 
mediators and the adoption of those digital technolo-
gies showing more potential for supporting the circu-
lar economy and enabling the most relevant dynamic 
capabilities.

We conducted our analysis following principles of 
ethics, quality and accuracy. Nonetheless, limitations 
should be highlighted. We employed only Scopus as 
the scientific research database and different findings 
might be obtained using other databases. The topic 
addressed is a current hot one in the managerial and 
academic debate, we expect the number of related 
contributions to constantly increase, and the specific 
time frame we used could have excluded some rele-
vant recent contributions. Mediators and moderators 
were identified only through the analysis of the liter-
ature, they might not represent all the possible ones. 
Future research should tackle the above- mentioned 
limitations while also investigating the evolution of 
the topic and the proposed research streams.
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