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Abstract:

Digital transformation impacts every industry by adding significant value along entire supply chains. It
is affecting them with different degrees and speeds. The use of digital technologies in production chains
increases the ease of interaction in supply and distribution. In most developing countries, most of the
economic sectors and industries still use traditional tools and methods in their supply chain, especially
for producing and marketing their products. For this reason, they are suffering from a decrease in sales
volume. This pushes employees to not advance in their career in these industries because they can't earn
enough money to cover their main daily needs for life. Furthermore, the adverse effects of
environmentally unsustainable consumption and production patterns are becoming unmanageable. It is
therefore necessary to explore a meaningful improvement in resource performance in the world
economy. To fill these gaps, there is a need to exploit the Digital Revolution and its contribution to
sustainable economic growth, and to manage the natural resources consumed and produced by these
industries. This paper conducts a conceptual literature review and uses Documentary methodology
focusing on the analysis of how digital transformation improves the economy, and how it contributes to
sustainable economic growth. In order to achieve sustainable economic growth, as a result, it is essential
to leverage technological innovations. This study provides insights into how Industry 4.0, Circular
Economy, and Digitalization can facilitate this process.

Keywords: Circular Economy (CE), Digital Economy (DE), Industry 4.0, Digital Revolution, Economy
JEL classification: H12.
Paper type: Theoretical Research.
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1. Introduction

Worldwide industries have followed a linear economy model since the Industrial Revolution
(P. Intasian et al., 2021). As the world confronts a severe menace related to the climate change
crisis, a more durable solution for manufacturing is needed, i.e., a circular economy in which
waste can be used as raw materials or resources for production of other products (P. Intasian et
al., 2021).

The fundamental philosophy of circular economy (CE) is the concept of “cradle-to-cradle” in
production and consumption systems through the application of reuse, recovery, and recycling
of materials and energy (M. Mannan and S. Al-Ghamdi, 2022). This concept is gaining
popularity worldwide as it aims to increase resource efficiency through closed-loop
technologies (M. Mannan and S. Al-Ghamdi, 2022). The products and materials in a circular
economy retain their value for the longest period possible (M. Pellegrini, And al, 2018). The
amount of waste and use of resources is significantly reduced, and at the end of a product's life,
it is reused to create additional value (M. Pellegrini, et al, 2018). CE offers economic and
business opportunities and produces social and environmental benefits (M. Pellegrini, et al,
2018).

Despite the importance of the circular economy, its involvement in the industry is still too weak,
implying the need for data-based systems for more advanced implementation (L. de Morais, et
al, 2021). This data is the main element in the CE. It will be captured and used for making
automated decisions that can improve the service quality and then improve the product’s
process and citizen's life. However, data quality plays a key role in this project, because poor
data quality may turn out to hurt productivity, outcomes, decision-making, and development
(Z. korachi and B. Bounabat, 2018).

In general, only a small number of the reviewed approaches explicitly address Circular
Economy, and the advice given to enterprises is very generic and incoherent (K. Opferkuch, et
al, 2021). The literature review indicates that little attention is given to social and circularity
measures, but instead focus on traditional economic and environmental aspects (T. Calzolari,
et al, 2022). Moreover, despite the clear benefits of big data-driven industrial symbiosis, there
are still weaknesses in recycling, reduction and reuse solutions based on operational data (M.
Tseng, et al, 2017). On the other hand, the industry 4.0 revolution is a new way of managing
production and the supply chain along the whole lifecycle of the product (E. Markova, et al,
2022). It is based on the use of robotics and digital technologies on a large scale, leading to a
significant improvement in the efficiency of the production process (E. Markova, et al, 2022).
Industry 4.0 and digital transformation are closely related concepts that are transforming the
way businesses operate. The digital transformation has become an increasingly important topic
in economics and has had a significant impact on economic growth and sustainability. Many
studies have explored the relationship between digital transformation and the economy, with
some focusing on the impact of digital technologies on productivity, innovation, and
employment.

For instance, a study by (Brynjolfsson and McAfee, 2014) found that the adoption of digital
technologies led to an increase in productivity, as well as a shift in the types of jobs available,
with a greater emphasis on higher-skilled jobs. Meanwhile, a study by (Akerman et al. 2017)
highlighted the role of digital technologies in promoting innovation, with firms that adopted
digital technologies more likely to introduce new products and services.

Moreover, digital transformation has also been found to have a positive impact on
sustainability, as it enables more efficient use of resources, reduction of waste, and the
development of new sustainable products and services. In a study by (Gualandris and
Kalchschmidt, 2018), digital transformation was found to be a key factor in enabling digital
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economy and circular economy practices, which can help reduce waste and promote
sustainability.

Overall, digital transformation has the potential to contribute significantly to sustainable
economic growth. However, there are also challenges associated with digital transformation,
including issues related to privacy, security, and the digital divide. Therefore, policymakers
need to take a proactive approach to ensure that the benefits of the digital transformation are
maximized while minimizing its negative impacts.

The purpose of this paper is to examine the ways in which digital transformation is being
utilized to drive the Circular Economy, Industry 4.0, and Digital Economy, with the aim of
achieving sustainable economic growth.

The present paper is structured as follows: Literature Review, Methodology, Result, and
Conclusion.

2. Literature review

The purpose of this conceptual literature review is to provide a conceptual overview of the
concepts of digital transformation, sustainable economy, circular economy, digital economy,
industry 4.0 and economic growth theory. These concepts are linked together to provide a better
understanding of the problem and to provide a foundation for the research study.

On the one hand, digital transformation refers to the integration of digital technology into all
areas of an organization, which fundamentally changes the way it operates and delivers value
to customers. According to (Berman and Marshall, 2019), digital transformation involves the
use of technologies such as cloud computing, big data analytics, and artificial intelligence to
transform business models, operations, and customer experiences. Digital transformation has
been identified as a driver of sustainable economic growth, as it enables companies to operate
more efficiently and sustainably (Schwab, 2016). Moreover, digital transformation is a key
factor in enabling digital economy, industry 4.0 and circular economy.

The digital economy is a term used to describe the economic activities that are enabled by digital
technologies such as the internet, mobile devices, cloud computing, and big data analytics
(Rehman et al., 2019).

Industry 4.0 is a term that refers to the current trend of automation and data exchange in
manufacturing processes. It is characterized by the integration of advanced technologies such
as the Internet of Things (loT), artificial intelligence (Al), robotics, and big data analytics into
the production process, leading to increased efficiency, productivity, and customization
(Kagermann, et al. 2013).

The Circular Economy is an economic model that aims to eliminate waste and promote the
continuous use of resources through reuse, repair, refurbishment, and recycling (Ellen
MacArthur Foundation, 2013). It emphasizes the importance of designing products and
materials with a focus on durability, recoverability, and recyclability, and seeks to create a
closed-loop system where waste becomes a valuable resource (Ellen MacArthur Foundation,
2013).

On the other hand, a sustainable economy is an economy that is based on sustainable
development principles, which means that economic growth is achieved without compromising
the ability of future generations to meet their own needs. According to (Vaze et al, 2021), a
sustainable economy is characterized by the efficient use of resources, the protection of natural
ecosystems, and the equitable distribution of wealth. Sustainable economic growth is essential
to address environmental challenges such as climate change and resource depletion.
Moreover, economic growth theory is concerned with explaining the factors that contribute to
economic growth. According to (Barro and Sala-1-Martin, 2004), economic growth can be
attributed to a variety of factors, including investments in physical and human capital,
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technological progress, and institutional reforms. Economic growth theory is important because
it provides insights into how economic growth can be sustained over the long term, and how it
can contribute to social welfare.

The concepts of digital transformation, sustainable economy, digital economy, Industry 4.0,
circular economy and economic growth theory are closely linked. Digital transformation can
enable companies to operate in a more sustainable and efficient manner, which can contribute
to sustainable economic growth. According to (Mishra et al., 2021), the use of digital
technologies such as blockchain can help to reduce waste and improve the efficiency of supply
chains. Sustainable economic growth, in turn, can contribute to the adoption of digital
technologies, as companies seek to remain competitive in a rapidly changing economic
landscape.

These concepts should also be employed to address the adverse impacts of environmentally
unsustainable production and consumption practices that are becoming increasingly
unmanageable in today's fiercely competitive business environment.

To achieve this, there is a need to identify significant enhancements in the overall performance
of global economic resources (S. Rajput and S. Singh, 2019). Consequently, numerous
companies have endeavored to identify ways to reuse product materials or components and
extend their value over an extended period (S. Rajput and S. Singh, 2019).

To this end, CE helps industries eliminating toxic materials and reusing waste (S. Rajput and
S. Singh, 2019). The goal of CE is to improve resources efficiency at multiple supply chain
levels (S. Rajput and S. Singh, 2019). In fact, the intensification of global consumption requires
the adoption of circular economy and sustainable manufacturing for efficient production and
for limited resource management (B. Hapuwatte and |. Jawahir, 2021).

A circular approach to managing consumed and produced resources enables a significant
reduction in global finite resource consumption. At the same time, it will enable urban problems
to be addressed (G. Bressanelli, et al, 2018). Circular economy is widely regarded as an
approach that holds promise for promoting sustainable business development. However, the
paradigm of the circular economy is not yet widely adopted by businesses, as they confront
many different challenges (G. Bressanelli, et al, 2018). Human pressure on the natural resource
is globally increasing, and the need for a circular economy is becoming more and more
important to manage natural resources consumption (Velenturf and P. Purnell, 2021).

On the one hand, digital technologies are considered as a means for implementing the circular
economy (E. Ugar, M. Dain and I. Joly, 2020). On the other hand, Industry 4.0 also advances
the traditional linear economy to a sustainable supply chain based on CE. An integrated supply
chain based on Industry 4.0 and CE is argued to be more agile, durable, self-organized, secured,
and highly integrated with ICT (Y.Geng, et al, 2008).

To facilitate the circular economy implementation there is a need to develop digital tools and
strategies that can provide comprehensive and useful data to enhance repairs, remanufacturing,
and reuse (L. Peird et al., 2021). A literature review has indicated that digital technology has
significant potential to promote CE development (L. Peiro et al., 2021). DE and CE are
attracting policymakers, and academics attention globally, particularly in the context of the
COVID-19 crisis that has gravely affected the world' s environment, economy, and society (Z.
Liu, J. Liu and M. Osmani, 2021).

The circular economy (CE) has the potential to take advantage of newly emergent digital
technologies, including the Internet of Things (1oT), artificial intelligence (Al) big data..., etc.
Together with business model innovation, these digital technologies are said to bring solutions
to a multitude of problems around the world (C. Chauhan, et al, 2022). Though there is a
considerable number of research on the fields of DE and CE, few studies are focusing on these
two concepts integration (Z. Liu, et al, 2021). In addition, the main obstacle to the
implementation of CE is the lack of technological, financial, and human resources, as well as
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management unwillingness and end user indifference to sustainability (K. Saha, et al, 2021).
Lastly, findings indicate that collaboration, shared knowledge of value chain sustainable
management, and commercialization of recycling of waste, amongst other activities, are some
of the actions that industries need to successfully implement CE (K. Saha, et al, 2021).

In conclusion, digital transformation, sustainable economy, digital economy, Industry 4.0,
circular economy and economic growth theory are all important concepts that are closely linked.
Digital transformation can enable companies to operate more sustainably and efficiently, which
can contribute to sustainable economic growth. Economic growth theory provides insights into
how economic growth can be sustained over the long term, and how it can contribute to social
welfare. Understanding the relationship between these concepts is essential for policymakers
and business leaders who are seeking to promote sustainable economic growth in the digital
age.

3. Research Methodology

The purpose of this section is to present the methodology used to understand the relationship
between digital economy (DE), circular economy (CE), and Industry 4.0, and how they can
contribute to sustainable economic growth. The paper focuses on the documentary
methodology used to search, filter, and interpret findings from previous papers.

The Documentary methodology has been used in this study to search, filter, and interpret
findings about DE, CE, and Industry 4.0 obtained from previous papers to understand how these
3 concepts can contribute together to enable sustainable economic growth.

3.1 Documentary Methodology

The Documentary methodology is a research approach that is used to perform systematic
investigation and analysis of existing documents and sources to gather information and
knowledge on a specific topic. It involves searching, collecting, and critically examining
various types of documents such as books, articles, reports, publications, archives, and online
resources. The purpose of documentary research is to obtain relevant and reliable information,
data, or evidence to support research objectives, explore a particular subject, or contribute to
knowledge in a specific field (Ahmed, 2010).

3.2 Data Collection

The data collection process began with a comprehensive search of academic literature
databases, including Google Scholar, Web of Science, and Scopus (Creswell, 2014). The search
was conducted using a combination of keywords such as "digital transformation," "circular
economy,” "Industry 4.0," and "sustainable economic growth." The search was limited to papers
published between 2015 and 2021 to ensure the relevance and timeliness of the findings.

3.3 Data Filtering

The search resulted in many papers, which were filtered based on their relevance and quality
(Creswell, 2014). The filtering process involved reading the abstracts and titles of the papers to
determine their relevance to the research question (Creswell, 2014). The papers were then
further filtered based on their quality, as assessed by their research design, methodology, and
the rigor of their analysis. Only papers that met the inclusion criteria were selected for further
analysis.

3.4 Data Interpretation

The selected papers were analyzed using a thematic analysis approach (Creswell, 2014). This
involved reading and re-reading the papers to identify themes and patterns related to DE, CE,
and Industry 4.0, and how they can contribute to sustainable economic growth. The themes and
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patterns were then organized into a conceptual framework to provide a better understanding of
the relationship between these concepts.

The Documentary methodology was used in this study to search, filter, and interpret findings
about DE, CE, and Industry 4.0 obtained from previous papers. The data collection process
involved a comprehensive search of academic literature databases, while the data filtering
process involved reading the abstracts and titles of the papers to determine their relevance and
quality. The data interpretation process involved a thematic analysis approach, which involved
identifying themes and patterns related to DE, CE, and Industry 4.0, and how they can
contribute to sustainable economic growth. The findings of this study provide insights into the
potential of DT, CE, and Industry 4.0 to promote sustainable economic growth and inform
policymakers and business leaders about the opportunities and challenges associated with these
concepts.

4. Results

The current world has made the initial transition to a radically new technological reality. To
this end, the use of technologies is an indispensable factor for the development of the economy.
For this reason, the current paper aims to illustrate the use industry 4.0, CE, and DE in enabling
sustainable economic growth.

4.1 Circular Economy and Digital Economy

Industry can no longer proceed with legacy ways that are threatening the planet's finite
resources (D. Atalay Onur, 2020). Hence the need for a model to create societal changes, boost
collaborative manufacturing, and develop the novelty concept (D. Atalay Onur, 2020).
Moreover, the growth of environmental awareness has led to the emergence of the 7Rs (Reduce,
Reuse, Recycle, Redesign, Renew, Repair, and Recover), referring to the actions needed to
implement circular economy, in order to extend resource life by using them efficiently and
effectively (J. Araujo-Morera, and al, 2021).

The circular economy is among the best ways to improve systems sustainability, since it focuses
particularly on reducing, reusing and recycling its components (J. Stankovi¢, and al, 2021).
On the other hand, digitization can stimulate the change to a more sustainable circular economy
(M. Antikainen, and al., 2018). It has the potential to close manufacturing cycles by delivering
precise information about product location, availability, and condition. Digitization can also
improve process efficiency in companies, reduce waste, extend the life of products, and reduce
costs (M. Antikainen, and al., 2018).

4.2 Circular Economy and Industry 4.0

The concept of Industry 4.0 is closely related to cyber-physical systems (CPS), cloud computing
(CC), internet of things (loT), and big data. Its main objective is to achieve precision, accuracy,
and the highest level of automation in industrial processes (L. Thames and D. Schaefer, 2022).
By leveraging these technologies, Industry 4.0 can help to boost the circular economy, creating
more value for consumers and generating environmental, economic, and social benefits. In turn,
the circular economy can also help to enhance the effectiveness and sustainability of Industry
4.0 (A. Abdul-Hamid, and al., 2020).

The synergy between Industry 4.0 and the circular economy is particularly significant. Industry
4.0 can help to optimize resource efficiency and reduce waste in the production process, which
are key principles of the circular economy. On the other hand, the circular economy can help to
ensure the sustainable use of resources, which is crucial for the long-term success of Industry
4.0. Together, Industry 4.0 and the circular economy can enable businesses to generate more
value from fewer resources, while also creating a more sustainable future for all.
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4.3 Industry 4.0 and Digital Economy

Industry 4.0 is not only work process automation and human resources substitution with digital
software (E. Markova, and al., 2021). It is a change in the principles of activity of the state and
a transformation of the business construction, mentality and consciousness (E. Markova, and
al., 2021). Indeed, the key main directions of the fourth industrial revolution are the digital
economy, the application of robotics in production and consumption, the Internet of things, etc.
(E. Manavalan, K. Jayakrishna, 2019).

Digitization is not just a product or technology but instead represents an approach leveraging
digitization resources to successfully change the way organizational work is done [9]. It entails
the redefinition of business processes and technologies to enhance the employees' working
environment as well as interaction with clients (E. Markova, and al., 2021). Industries are
slowly moving towards Industry 4.0 because of rising costs (S. Rajput and S. Singh, 2020).

4.4 Connection of CE, DE, and Industry 4.0 for sustainable economic growth

The fast growth of the industry has provided important opportunities for economic development
and growth; however, its operations have caused impulsive degradation of the environment (R.
Singh, and al., 2020). To this end, the circular economy can support industries optimizing
resource use and reducing waste (R. Singh, and al., 2020). In addition, this could surmount the
negative threats posed by the traditional linear and promoting environmental sustainability by
emphasizing the concept of innovative products (F. Jia, and al., 2020).

The circular economy may help in changing the company culture in order to assure the
simultaneous improvement of the social, economic and environmental dimensions (D. Salvioni
and A. Almici, 2020). Research studies highlight the contributory role played by stakeholder
engagement in establishing values and principles consistent with the protection of the
environment and the well-being of the community (D. Salvioni and A. Almici, 2020). The
findings show that human resources, project management, green design, executive leadership,
collaborative relationships, and information technology are essential to the success of the
circular economy (S. Bag,and al., 2020). In addition, Industry 4.0 has a strong connection with
sustainability and the latter has a significant relationship with the circular economy (S. Bag,and
al., 2020).

Digital transformation has redesigned industries and opens the gateway towards data driven,
smart, connected, and agile industries. Within this background, Industry 4.0 is growing rapidly
and offering innovative and cleaner outcomes (S. Rajput and S. Singh, 2020). Therefore, there
is a strong need to re-engineer traditional manufacturing configurations into intelligent
industries to achieve reliability, agility, and flexibility (S. Rajput and S. Singh, 2020).
Consequently, CE, DE, and Industry 4.0 can be used together to develop developing countries
industries, and enhance its economic, social, and environmental dimensions, as illustrated in
Table 1. However, the use of these three concepts to achieve present and future generations’
requirements needs a holistic strategy guiding their implementation (Z. Korachi and B.
Bounabat, 2019).
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Table 1: Comparative table of CE, DE, and Industry 4.0 and their impacts on the Economy, Environment
and Social
Developing | Circular Economy Digital Economy Industry 4.0
countries
industries
dimensions
e Reuse of materials and | e Drive transition to a |e Redesigning business
products (S. Rajput and S. | sustainable circular | processes and technologies in
Singh, 2019). economy (M. Antikainen, | order to create a better working
e Extend resource life by | 2018). environment (E. Markova, and
using resources rationally | e Reduce waste, extend |al., 2021).
and efficiently to | product life and decrease |e Providing a circular economy
repeatedly create value, | costs. and cleaner outputs that achieve
- reducing expenses and ethical trade.
£ wastes (J. Araujo-Morera, e Revampinglegacy fabrication
e and al., 2021). systems to intelligent ones to
8 achieve  greater flexibility,
L reliability, and self-adaptability
(S. Rajput and S. Singh, 2020).
e Allow industry to adapt | e Implementation of | e Enabling conscious use of
- the end-of-life concept to | innovative processes, | natural resources.
S recovery. inventive solutions to solve | ¢ Reducing in environmentally
g e Eliminate waste through | environmental problems. harmful emissions.
o explicit implementation of | e Using  sensors, data
é sustainable methods (S. | analysis, and blockchain
L Rajput and S. Singh, | technologies to  solve
2019). environmental problems.
e Improve environmental
performance and resource
efficiency.
e Address urban and social | e Create societal changes, | e Development of mentalities,
problems. boost collaborative | consciousness and activity of the
< e Quality life | manufacturing, and |state (E. Markova, and al.,
S improvement. develop a sense of novelty | 2021).
wn (D. Atalay Onur, 2020).
e Generation of innovative
learning and design
methods by  recycling,
crafting and collaborating
in developing countries (D.
Atalay Onur, 2020).

5. Conclusion

Source: Authors

The present paper aims to provide a comprehensive examination of the current state of research
on Circular Economy (CE), Digital Economy (DE), and Industry 4.0 concepts. It delves into
the progress made, emerging trends, challenges faced, and the potential integration of these
concepts, with a particular focus on their applicability in developing countries. The objective is
to explore how these concepts can contribute to meeting the social, economic, and
environmental requirements of these countries.
CE, DE, and Industry 4.0 are proving to be crucial drivers of sustainable economic growth due
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to their ability to minimize waste, promote recycling and reusing of materials, and generate
overall social, environmental, and economic benefits. The reduction of waste and the efficient
use of resources are fundamental aspects of CE, aligning with the principles of sustainability
and environmental preservation. Likewise, DE and Industry 4.0 utilize digital technologies and
automation to optimize processes, enhance productivity, and create new economic
opportunities.

To fully capitalize on the potential of information technologies and these three concepts for
sustainable economic growth, it is essential to establish a clear strategy (O. Ogunmakinde, et
al., 2021). Recognizing this need, future research efforts will be dedicated to the development
of a comprehensive strategy that effectively incorporates CE, DE, and Industry 4.0 (Korachi
and Bounabat, 2020). This strategy will serve as a roadmap for developing countries, enabling
them to harness the power of these concepts and leverage their benefits to promote sustainable
development.

By embracing CE, DE, and Industry 4.0, developing countries can unlock new avenues for
economic growth while simultaneously addressing social and environmental challenges. These
concepts offer opportunities to enhance resource efficiency, foster innovation, and improve
overall social well-being. The integration of these concepts in developing countries can lead to
improved living standards, reduced environmental impact, and increased economic prosperity.
In conclusion, this paper provides valuable insights into the integration and utilization of CE,
DE, and Industry 4.0 in developing countries. It emphasizes the need for a well-defined strategy
to fully exploit the potential of these concepts and maximize their positive impacts. By
implementing such a strategy, developing countries can embark on a path towards sustainable
development, robust economic growth, and enhanced social and environmental outcomes. The
findings presented in this paper serve as a foundation for future research and policy-making in
the context of sustainable economic development in developing countries.

References

(1) A. Abdul-Hamid, M. Ali, M. Tseng, S. Lan and M. Kumar, "Impeding challenges on
industry 4.0 in circular economy: Palm oil industry in Malaysia”, Computers &amp;
Operations Research, vol. 123, p. 105052, 2020. Available: 10.1016/j.cor.2020.105052

(2) Akerman, A., Gaarder, I., & Mogstad, M. (2017). The skill complementarity of broadband
internet. The Quarterly Journal of Economics, 132(3), 1369-1420.

(3) B. Hapuwatte and 1. Jawahir, "Closed-loop sustainable product design for circular
economy", Journal of Industrial Ecology, vol. 25, no. 6, pp. 1430-1446, 2021. Available:
10.1111/jiec.13154

(4) Brynjolfsson, E., & McAfee, A. (2014). The second machine age: Work, progress, and
prosperity in a time of brilliant technologies. WW Norton & Company.

(5) C. Chauhan, V. Parida and A. Dhir, "Linking circular economy and digitalisation
technologies: A systematic literature review of past achievements and future
promises"”, Technological Forecasting and Social Change, vol. 177, p. 121508, 2022.
Available: 10.1016/j.techfore.2022.121508

(6) Creswell, J. W. (2014). Research Design: Qualitative, Quantitative, and Mixed Methods
Approaches (4th ed.). SAGE Publications.

(7) D. Atalay Onur, "Integrating Circular Economy, Collaboration and Craft Practice in
Fashion Design Education in Developing Countries: A Case from Turkey", Fashion
Practice, vol. 12, no. 1, pp. 55-77, 2020. Available: 10.1080/17569370.2020.1716547

94
www.ijafame.org



http://www.ijafame.org/

ISSN: 2658-8455 IJAFAME

VOIume 4’ Issue 3-1 (2023)’ pp. 85-97. International Journal of Accounting, Finance,
© AUthOI’S CC BY-NC-ND m Auditing, Management & Economics

(8) D. Salvioni and A. Almici, "Transitioning Toward a Circular Economy: The Impact of
Stakeholder Engagement on Sustainability Culture”, Sustainability, vol. 12, no. 20, p.
8641, 2020. Available: 10.3390/su12208641

(9) E. Manavalan , K. Jayakrishna, A review of Internet of Things (loT) embedded
sustainable supply chain for industry 4.0 requirements. Comput. Ind. Eng. 2019, 127,

925-953.
(10) E. Markova, N. Zyuzina and P. Krovopuskov, "Digital Economy and Industry 4.0:
Russia’s Development Trends", 2021. Available:

http://TUENGR.COM/V12/12A30.pdf. [Accessed 23 July 2022].

(11) E. Ucar, M. Dain and I. Joly, "Digital Technologies in Circular Economy Transition:
Evidence from Case Studies”, Procedia CIRP, vol. 90, pp. 133-136, 2020. Available:
10.1016/j.procir.2020.01.058

(12) Ellen MacArthur Foundation. (2013). Towards the Circular Economy: Economic and
Business Rationale for an Accelerated Transition. Cowes, Isle of Wight: Ellen MacArthur
Foundation.

(13) F. Jia, S. Yin, L. Chen and X. Chen, "The circular economy in the textile and apparel
industry: A systematic literature review", Journal of Cleaner Production, vol. 259, p.
120728, 2020. Available: 10.1016/j.jclepro.2020.120728

(14) G. Bressanelli, F. Adrodegari, M. Perona and N. Saccani, "The role of digital technologies
to overcome Circular Economy challenges in PSS Business Models: an exploratory case
study”, Procedia ~ CIRP,  vol. 73, pp. 216-221, 2018.  Awvailable:
10.1016/j.procir.2018.03.322

(15) Gualandris, J., & Kalchschmidt, M. (2018). Digital transformation and circular economy.
Journal of cleaner production, 171, 1379-1387.

(16) J. Araujo-Morera, R. Verdejo, M. Loépez-Manchado and M. Hernandez Santana,
"Sustainable mobility: The route of tires through the circular economy model”, Waste
Management, vol. 126, pp. 309-322, 2021. Available: 10.1016/j.wasman.2021.03.025

(17) J. Stankovi¢, V. Jankovi¢-Mili¢, 1. Marjanovi¢ and J. Janji¢, "An integrated approach of
PCA and PROMETHEE in spatial assessment of circular economy indicators”, Waste
Management, vol. 128, pp. 154-166, 2021. Available: 10.1016/j.wasman.2021.04.057

(18) J. U, Ahmed. (2010). Documentary research method: New dimensions. Indus Journal of
Management & Social Sciences, 4(1), 1-14.

(19) K. Opferkuch, S. Caeiro, R. Salomone and T. Ramos, "Circular economy in corporate
sustainability reporting: A review of organisational approaches”, Business Strategy and
the Environment, vol. 30, no. 8, pp. 4015-4036, 2021. Available: 10.1002/bse.2854

(20) K. Saha, P. Dey and E. Papagiannaki, "Implementing circular economy in the textile and
clothing industry"”, Business Strategy and the Environment, vol. 30, no. 4, pp. 1497-1530,
2021. Available: 10.1002/bse.2670

(21) Kagermann, H., Wahlster, W., & Helbig, J. (2013). Recommendations for implementing
the strategic initiative INDUSTRIE 4.0: Final report of the Industrie 4.0 working group.
Frankfurt am Main: Acatech - National Academy of Science and Engineering.

(22) L. de Morais, D. Pinto and F. Cruz-Jesus, "Circular economy engagement: Altruism,
status, and cultural orientation as drivers for sustainable consumption”, Sustainable
Production and Consumption, vol. 27, pp. 523-533, 2021. Available:
10.1016/j.spc.2021.01.019

95
www.ijafame.org



http://www.ijafame.org/

Mhamed serdaoui & mounia cherkaoui. Digital Transformation is Driving the Economy Towards Sustainable Economic

(23)

(24)

(25)

(26)

(27)

(28)

(29)

(30)

(31)

(32)

(33)

(34)

(35)

(36)

(37)

Growth

L. Peir6 et al, "Digitalization as an enabler of the Circular Economy of
electronics”, Procedia Manufacturing, vol. 54, pp. 58-63, 2021. Available:
10.1016/j.promfg.2021.07.010

L. Thames and D. Schaefer, "Software-defined Cloud Manufacturing for Industry
4.0", Procedia CIRP, vol. 52, pp. 12-17, 2016. Available: 10.1016/j.procir.2016.07.041
[Accessed 23 July 2022].

L. Williams, "Concepts of Digital Economy and Industry 4.0 in Intelligent and
information systems", International Journal of Intelligent Networks, vol. 2, pp. 122-129,
2021. Available: 10.1016/j.ijin.2021.09.002

M. Antikainen, T. Uusitalo and P. Kivikytd-Reponen, "Digitalisation as an Enabler of
Circular Economy", Procedia CIRP, wvol. 73, pp. 45-49, 2018. Available:
10.1016/j.procir.2018.04.027

M. Ili¢ et al., "Challenging Novelties within the Circular Economy Concept under the
Digital Transformation of Society"”, Sustainability, vol. 14, no. 2, p. 702, 2022. Available:
10.3390/su14020702

M. Mannan and S. Al-Ghamdi, "Complementing circular economy with life cycle
assessment: Deeper understanding of economic, social, and environmental
sustainability”, Circular Economy and Sustainability, pp. 145-160, 2022. Available:
10.1016/b978-0-12-819817-9.00032-6

M. Pellegrini, A. Bianchini, J. Rossi and C. Saccani, "A new productive model of circular
economy enhanced by digital transformation in the Fourth Industrial Revolution-An
integrated framework and real case studies.”, 2018.

M. Tseng, R. Tan, A. Chiu, C. Chien and T. Kuo, "Circular economy meets industry 4.0:
Can big data drive industrial symbiosis?", Resources, Conservation and Recycling, vol.
131, pp. 146-147, 2018. Available: 10.1016/j.resconrec.2017.12.028

O. Ogunmakinde, W. Sher and T. Egbelakin, "Circular economy pillars: a semi-
systematic review", Clean Technologies and Environmental Policy, vol. 23, no. 3, pp.
899-914, 2021. Available: 10.1007/s10098-020-02012-9

P. Intasian et al., "Enzymes, In Vivo Biocatalysis, and Metabolic Engineering for
Enabling a Circular Economy and Sustainability"”, Chemical Reviews, vol. 121, no. 17,
pp. 10367-10451, 2021. Available: 10.1021/acs.chemrev.1c00121

R. Singh, A. Kumar, J. Garza-Reyes and M. de S&, "Managing operations for circular
economy in the mining sector: An analysis of barriers intensity”, Resources Policy, vol.
69, p. 101752, 2020. Available: 10.1016/j.resourpol.2020.101752 [Accessed 23 July
2022]

Rehman, A. U., Zhang, Y., & Ali, N. (2019). Big data analytics in the digital economy:
Opportunities, challenges, and research prospects. Journal of Big Data, 6(1), 1-24.

S. Bag, G. Yadav, P. Dhamija and K. Kataria, "Key resources for industry 4.0 adoption
and its effect on sustainable production and circular economy: An empirical
study", Journal of Cleaner Production, vol. 281, p. 125233, 2021. Available:
10.1016/j.jclepro.2020.

S. Rajput and S. Singh, "Connecting circular economy and industry 4.0", International
Journal of Information Management, vol. 49, pp. 98-113, 2019. Available:
10.1016/j.ijinfomgt.2019.03.002

S. Rajput and S. Singh, "Industry 4.0 Model for circular economy and cleaner
production”, Journal of Cleaner Production, vol. 277, p. 123853, 2020. Available:
10.1016/j.jclepro.2020.123853

96
www.ijafame.org



http://www.ijafame.org/

ISSN: 2658-8455 IJAFAME

VOIume 4’ Issue 3-1 (2023)’ pp. 85-97. International Journal of Accounting, Finance,
© AUthOI’S CC BY-NC-ND m Auditing, Management & Economics

(38) S. Rajput and S. Singh, "Industry 4.0 Model for circular economy and cleaner
production”, Journal of Cleaner Production, vol. 277, p. 123853, 2020. Available:
10.1016/j.jclepro.2020.123853

(39) T. Calzolari, A. Genovese and A. Brint, "Circular Economy indicators for supply chains:
A systematic literature review", Environmental and Sustainability Indicators, vol. 13, p.
100160, 2022. Available: 10.1016/j.indic.2021.100160

(40) V. Roblek, M. Mesko and A. Krapez, "A Complex View of Industry 4.0", SAGE Open,
vol. 6, no. 2, p. 215824401665398, 2016. Available: 10.1177/2158244016653987
[Accessed 23 July 2022].

(41) Velenturf and P. Purnell, "Principles for a sustainable circular economy", Sustainable
Production and Consumption, vol. 27, pp. 1437-1457, 2021. Available:
10.1016/j.spc.2021.02.018

(42) Y.Geng, & B. Doberstein. Developing the circular economy in China: Challenges and
opportunities for achieving “leapfrog development’. The International Journal of
Sustainable Development and World Ecology, , (2008), 15(3), 231-239.

(43) Z. Korachi and B. Bounabat, "Data Driven Maturity Model for Assessing Smart Cities",
2018.

(44) Z. Korachi and B. Bounabat, "Towards a Platform for Defining and Evaluating Digital
Strategies for Building Smart Cities"”, 2019 3rd International Conference on Smart Grid
and Smart Cities (ICSGSC), 2019. Available: 10.1109/icsgsc.2019.00-22

(45) Z. Korachi and B. Bounabat, "General Approach for Formulating a Digital
Transformation Strategy", Journal of Computer Science, vol. 16, no. 4, pp. 493-507, 2020.
Available: 10.3844/jcssp.2020.493.507

(46) Z. Liu, J. Liu and M. Osmani, "Integration of Digital Economy and Circular Economy:
Current Status and Future Directions"”, Sustainability, vol. 13, no. 13, p. 7217, 2021.
Available: 10.3390/su13137217

97
www.ijafame.org



http://www.ijafame.org/

