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Abstract : This research aims to explore the intersection between the digital economy and sustainability through
a qualitative study that highlights the opportunities and challenges inherent in this convergence. The central issue
of this study is to understand how the integration of digital technologies can be optimized to maximize social
inclusion benefits while minimizing negative externalities, such as the production of e-waste.

Through semi-structured interviews with key players in the digital sector, non-profit organizations, and social
enterprises engaged in digital inclusion and e-waste management, this research seeks to identify innovative
practices, challenges encountered and potential solutions to strengthen a sustainable digital economy. The sample
is made up of six participants selected by method of convenience, reflecting various profiles involved in the digital
economy and sustainability. The expected results aim to provide theoretical and practical recommendations for the
development of policies and practices that support a transition towards a more inclusive and environmentally-
friendly digital economy. This study contributes to the understanding of the complex interactions between the
digital economy, social inclusion and environmental challenges, and proposes avenues for a more sustainable
management of digital resources.

Keywords: digital economy, social inclusion, e-waste, digital inclusion.

Résumé : Cette recherche vise a explorer l'intersection entre I'dconomie numérique et la durabilité & travers une
étude qualitative qui met en lumiére les opportunités et défis inhérents a cette convergence. La problématique
centrale de cette étude est de comprendre comment l'intégration des technologies numériques peut étre optimisée
pour maximiser les bénéfices d'inclusion sociale tout en minimisant les externalités négatives, telles que la
production de déchets électroniques.

A travers des entretiens semi-directifs menés auprés d'acteurs clés du secteur numérique, d'organisations a but non
lucratif, et d'entreprises sociales engagées dans l'inclusion digitale et la gestion des déchets électroniques, cette
recherche cherche a identifier les pratiques innovantes, les défis rencontrés et les solutions potentielles pour
renforcer une économie numérique durable. L'échantillon est composé de six participants sélectionnés par méthode
de convenance, reflétant divers profils impliqués dans I'économie digitale et la durabilité. Les résultats attendus
visent a fournir des recommandations théoriques et pratiques pour I'élaboration de politiques et de pratiques qui
soutiennent une transition vers une économie numeérique plus inclusive et respectueuse de I'environnement. Cette
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étude contribue a la compréhension des interactions complexes entre I'économie digitale, I'inclusion sociale, et les
défis environnementaux, et propose des pistes pour une gestion plus durable des ressources numériques.

Mots-clés : économie digitale, inclusion sociale, déchets électroniques, inclusion digitale.

1. Introduction

In an era where digital technologies are rapidly transforming lifestyles and economic paradigms, the
digital economy has emerged as a pivotal driver of progress. This dynamic landscape offers
unprecedented opportunities, reshaping the way businesses operate, individuals interact, and societies
develop. However, this digital revolution brings its own set of critical questions and challenges,
particularly in the context of sustainability.

The digital economy, characterized by the proliferation of information and communication technologies,
significantly impacts traditional economic structures. New business models, such as e-commerce, online
platforms, and artificial intelligence, are redefining how value is created and exchanged. While these
developments offer significant economic benefits, they also raise crucial questions about equitable access,
social inclusion, and environmental sustainability. In this context, a critical issue emerges: how can the
integration of digital technologies be optimized to maximize benefits while minimizing negative
externalities, such as electronic waste and social exclusion?.

This research addresses this question by examining the intersection between the digital economy and
sustainability, through a qualitative study that aims to explore the opportunities and challenges of this
convergence. The study is grounded in a conceptual framework that links digital inclusion to social
inclusion and investigates how efforts to promote digital access can also support social equity, while
considering the environmental impacts, particularly the management of electronic waste.

The primary hypothesis guiding this research is that the integration of digital technologies can foster
social inclusion, but only if accompanied by strategies to minimize their environmental footprint, such as
sustainable e-waste management practices. Additional hypotheses suggest that overcoming challenges in
digital inclusion requires cooperation between different sectors and the implementation of supportive
policies that promote equitable access to technology.

To explore these relationships, we employ a qualitative methodology based on semi-structured interviews
with key stakeholders in the digital and sustainability sectors, including representatives from non-
governmental organizations, social enterprises, and technology companies. The sample includes six
participants selected for their experience and engagement in digital inclusion initiatives and e-waste
management, using a convenience sampling method.

The results of this study are expected to provide both theoretical insights and practical recommendations
for developing policies and practices that support a more sustainable digital economy. By understanding
how digital innovation can align with social and environmental sustainability goals, this research
contributes to the broader discourse on creating a resilient and equitable future in the digital age.

This paper will proceed as follows: after this introduction, we present a general overview of the digital
economy and the contextualization of sustainability as a critical concern. We then examine five key areas:
the impact of digital technologies on economic efficiency, social inclusion, reducing carbon emissions,
managing e-waste, and finally, models, policies, and strategies for a sustainable digital economy.

The paper concludes with a summary of the main findings and their implications for future research and

policy.

2. Definition of the concepts

2.1.  What is digital technology?
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Digital technology encompasses all the electronic tools and automated systems designed to store and
process data, and forms the basis of many facets of our daily lives. Every day, it orchestrates a multitude
of processes, from the simplest to the most complex, redefining the way we communicate, learn and
work. The concrete manifestations of digital technology include smartphones, social media, online
gaming and multimedia, all of which shape our contemporary reality.

Compared with analogue technology, digital technology offers considerably greater storage capacity,
enabling digital signals to be processed and transmitted at dizzying speed. This ability to manipulate huge
quantities of data in real time has revolutionized our approach to communication, learning and work.
Indeed, it is the very foundation of our digital interactions, without which our current lifestyles would be
profoundly altered. Digital technology, then, is much more than just a collection of tools; it is the essential
engine that fuels our connectivity and engagement with the modern world.

2.2.  The benefits of digital technology

Digital technology is transforming every facet of daily life. But what are the real benefits of using new
technologies?

BETTER DATA
COLLECTION ) AGILITY
-«
o
CREATES A DIGITAL IMPROVED
CULTURE CUSTOMER
EXPERIENCE
°
INCREASED INCREASED
PROFITS PRODUCTIVITY

Figure 1 : https://inovency.fr/technologies/technologie-numerique-et-entreprise/

Here are some of the key benefits inherent in implementing digital technology, essential catalysts for
contemporary business evolution:

Better data collection: Digital technology is revolutionizing data collection and analysis,
enabling large-scale storage and processing at an exceptional pace. Faster transmission speeds equate to
faster analysis, delivering deeper customer insights. This translates into the ability to launch customer-
centric growth strategies. The transition from analog to digital data is becoming crucial in the digital
revolution, offering companies the opportunity to take the lead in this transformation.

Create a digital culture: When leaders support their teams with comprehensive training, the
benefits of digital tools become obvious. The company-wide collaborative effort encourages
stakeholders to look for digital alternatives to improve operations.

Increased benefits: Although technology investments can be time-consuming and costly, a
successful digital adoption strategy increases engagement with new systems and business processes.
User engagement is proving to be the most important determinant of a positive return on investment.
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O Agility: In the digital age, it's essential to keep pace with rapidly changing demands. Digital
technology improves business operations, enabling managers to prepare for the future. Mapping
technological progress means that a company can make changes quickly to avoid blockages in the
adoption process.

Enhanced customer experience: Digital technology aims to enhance the customer experience
through new services such as applications or websites. Digital communication networks strengthen the
relationship between a company and its customers, creating mutual improvement.

0 Increased productivity: judicious use of new software can transform workflow, making tasks
easier and boosting employee productivity. In-depth training on new systems also contributes to greater
efficiency at work.

2.3. What is social inclusion ?

"Social inclusion is about ensuring that all children and adults have the means to participate as valued,
respected and contributing members of their community and society... Five cornerstones have been
identified: valued recognition... opportunities for human development... involvement and commitment...
proximity... material well-being." Laidlaw Foundation (Toronto, Canada).

Inclusion is the action of including something in a whole, as well as the result of this action. The notion
of social inclusion was used by German sociologist Niklas Luhmann (1927-1998) to characterize the
relationship between individuals and social systems (Sociale System/ Systémes sociaux: Esquisse d'une
théorie générale, 1984). He reserved the concept of social integration for relationships between social
systems.

Social inclusion is seen as the opposite of social exclusion. It concerns the economic, social, cultural
and political sectors of society.

Levers for action to promote social inclusion vary from country to country. Examples include

— access to infrastructure and social services,

— aredistributive system to reduce poverty, one of the consequences of which is social exclusion,
— recognition of unpaid work,

— reducing long-term unemployment,

— valuing all populations and communities equally,

— literacy and education, etc.

2.4.  Towards Digital Inclusion

Information and communication technologies (ict) are taking hold in all areas of social, economic,
political and cultural life.

Digital inclusion, or e-inclusion, is a process that aims to make the digital world accessible to every
individual, mainly telephony and the Internet, and to provide them with the digital skills that will enable
them to use these tools as a lever for their social and economic integration.

2.4.1. what is digital inclusion?

Digital inclusion is the process of making digital technologies accessible to everyone, whatever their
age, gender, geographical location, socio-economic status or digital skills. It aims to ensure that all
people can enjoy the benefits of digital technologies, including access to information, education,
healthcare, public services and economic opportunities.
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Digital inclusion is important for several reasons. Firstly, it helps to reduce the digital divide, which is
the gap between those who have access to digital technologies and those who do not. The digital divide
can have a negative impact on equal opportunities, economic development and social cohesion.
Secondly, digital inclusion enables people to access new opportunities. Digital technologies can be used
to improve education, healthcare, employment and social participation. They can also be used to foster
entrepreneurship and innovation.

Thirdly, digital inclusion is important for sustainability. Digital technologies can be used to reduce
energy consumption, carbon emissions and waste.

3. Theoretical Frameworks and Literature Review

In this section, we'll review existing literature on the digital economy, social inclusion, digital inclusion,
and electronic waste management. This will help ground your study in established theories and
research.

3.1. Digital Economy and Inclusion

The digital economy has been widely studied for its potential to transform societies through the use of
information and communication technologies (ICT). According to Castells’ Network Society theory,
digital networks are fundamental to economic and social structures in modern economies. The digital
economy offers a way to reduce inequality by providing access to online education, e-commerce, and
digital services. However, research also shows that disparities in access to technology (often referred to
as the digital divide) can exacerbate existing inequalities, especially in marginalized communities.
Digital inclusion is seen as a solution to this divide. It refers to the equitable access to technology and
the internet, which can enhance opportunities for education, employment, and social participation. Van
Dijk's Model of Digital Divide suggests that overcoming this divide requires not only access to
technology but also the necessary skills and motivation to use it effectively.

3.2.  Social Inclusion and Technology

The relationship between social inclusion and digital technologies is a growing area of research.
Scholars argue that access to digital tools enables individuals to participate more fully in society by
providing opportunities for education, employment, and civic engagement. Amartya Sen’s Capability
Approach emphasizes that social inclusion is not merely about having access to resources but about the
ability to use them to achieve valuable outcomes. Thus, digital inclusion can lead to social inclusion by
enhancing individuals' capabilities to participate in economic and social life.

3.3. Electronic Waste and Sustainability

Electronic waste (e-waste) is one of the most pressing environmental challenges posed by the digital
economy. The circular economy model is often proposed as a solution to manage e-waste by promoting
the reuse, recycling, and refurbishing of electronic devices. Studies highlight the need for sustainable e-
waste management systems that can reduce the environmental impact of discarded devices. Extended
Producer Responsibility (EPR) is a widely discussed policy approach where manufacturers are held
accountable for the end-of-life management of their products.

Sustainability theory suggests that businesses must integrate social and environmental concerns into
their operations. By adopting sustainable practices, including proper e-waste management, companies
can improve their environmental performance while contributing to broader societal goals.
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3.4. Challenges and Opportunities in Digital Inclusion and E-Waste Management

Research shows that both digital inclusion and e-waste management face significant challenges. These
include financial constraints, lack of infrastructure, and insufficient policy frameworks. However,
opportunities exist in the form of cross-sector collaboration and policy innovations that encourage the
development of sustainable and inclusive digital economies. The concept of collaborative governance
emphasizes the importance of public-private partnerships in addressing complex societal challenges,
including the digital divide and environmental sustainability.

4. Research Problem, Conceptual Model, and Hypotheses

In this subsection, we’ll introduce the core research problem, the conceptual model, and the hypotheses

that will be tested based on the research objectives.

4.1. Research Problem

The main research problem guiding this study is: How can the digital economy promote social inclusion
while minimizing electronic waste, and what are the primary challenges and opportunities associated with
this dual transition?
This question is essential given the growing reliance on digital technologies in modern economies. While
the digital economy offers significant potential for improving social inclusion by providing access to
resources and opportunities, it simultaneously leads to increased electronic waste. The challenge lies in
achieving the positive social impacts of digital inclusion without exacerbating environmental issues. This
study seeks to address these dual, often conflicting, dimensions by exploring the role of digital initiatives
in promoting social inclusion while adopting sustainable waste management strategies.

4.2. Conceptual framework

The conceptual model (as shown in the diagram) illustrates the interaction between four key elements:
the digital economy, digital inclusion, social inclusion, and electronic waste.

o Digital Economy: This represents the overarching framework that influences the other
components. It encompasses all forms of economic activities driven by digital technologies. The
digital economy acts as the primary enabler of both digital inclusion and social inclusion, while
also contributing to the creation of electronic waste.

o Digital Inclusion: This is the process by which marginalized groups gain access to digital
technologies and the internet. The model suggests that the digital economy facilitates digital
inclusion through infrastructure development, access to affordable devices, and education
programs. The arrow from the digital economy to digital inclusion illustrates that improvements
in the digital economy can lead to better access to technology.

e Social Inclusion: This represents the outcome of digital inclusion. When marginalized
communities gain access to digital technologies, they are able to access education, employment
opportunities, and essential services, thereby improving their social inclusion. The arrow from
digital inclusion to social inclusion signifies that digital inclusion acts as a precursor to achieving
broader social inclusion.

o Electronic Waste: A negative consequence of the digital economy, which results from the
increasing consumption of digital devices. This requires sustainable strategies for managing e-
waste, as shown by the arrows between the digital economy, digital inclusion, and electronic
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waste. The feedback loop highlights that while the digital economy and inclusion drive
consumption, they also create challenges in managing electronic waste.
The arrows in the model represent interactions and feedback loops. For instance, improving digital
inclusion may increase access to digital technologies (social inclusion), but this can lead to higher e-
waste levels if not managed sustainably.

Digital Economy

H4

H1

Digital inclusion Social inclusion

H2

H3

Electronic waste

Figure 1 : conceptuel framework

4.3. Research Hypotheses

Based on the research problem and conceptual framework, four hypotheses were formulated to explore
the relationships between digital inclusion, social inclusion, electronic waste, and the digital economy.
H1: Digital inclusion, facilitated by initiatives within the digital economy, improves the social inclusion
of marginalized groups.

This hypothesis is grounded in the theory of social capital, which posits that access to technology can
increase participation in societal and economic activities. Digital inclusion allows marginalized
individuals to gain access to resources and networks that would otherwise be unavailable to them, thereby
improving their social standing.

H2: Organizations that incorporate sustainable electronic waste management strategies into their digital
models see an improvement in their environmental impact.

This hypothesis draws on environmental sustainability theory, which emphasizes the importance of
integrating environmental management practices into business operations. The aim is to test whether
companies that adopt e-waste management strategies can reduce their environmental footprint, aligning
with the principles of corporate social responsibility (CSR).
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H3: Initiatives aimed at promoting digital inclusion and reducing electronic waste face common
challenges.

This hypothesis stems from institutional theory, which suggests that organizational behavior is influenced
by external institutions, such as government policies, economic resources, and cultural norms. The
hypothesis aims to explore whether digital inclusion and e-waste reduction efforts are constrained by
similar institutional factors.

H4: Opportunities for social inclusion in the digital economy depend on cross-sector cooperation and
public policies that promote equitable access to technology.

Drawing on collaborative governance theory, this hypothesis seeks to examine the role of partnerships
between government, private sector, and civil society in promoting access to digital technologies. The
theory suggests that successful social inclusion requires a collaborative approach to policy-making and
resource distribution.

5. Collecting data, analysing and discussion
5.1. Sample’s criteria choosing

Digital economy and social inclusion.

5.1.1. Entity to be studied

Non-profit organizations (NGOs) and social enterprises involved in promoting digital inclusion and
managing electronic waste.

5.1.2. rationale for choice

NGOs and social enterprises working in the field of digital inclusion are key players in understanding
how the digital economy can foster greater social inclusion. They are also often involved in the
management and reduction of e-waste, an important challenge for the sustainability of the digital
economy. Examples of Potential Entities to Study :Local or international NGOs promoting access to the
Internet and digital technologies for marginalized communities. Social start-ups specializing in e-waste
recycling or responsible waste management. Community initiatives or government projects focused on
the digital inclusion of vulnerable groups (e.g. women, the elderly, people with disabilities).

5.1.3. Selection criteria for Participants

e Participants involved in initiatives related to digital inclusion, social inclusion or e-waste
management.

e Auvailability and willingness to participate in interviews and to share their perspectives on the
challenges and opportunities related to the sustainability of the digital economy.

e Practical experience or in-depth knowledge of sustainability issues in the digital economy.

Table 1 : Selection criteria for Participants

Participant Position/occ | age Experience( = Organization Selection Selection
upation years) criteria method
P1 Inclusion 40 10 Digital Involved in Méthode de
Manager development = digital convenance
NGO inclusion
programs
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P2

P3

P4

P5

P6

Project
Manager

Program
Manager

Sustainabilit
y consultant

Social
entrepreneur

Environment
al manager

35

50

45

30

37

Analysing data and discussion

20

15

12

Electronic
recycling
start-up

Association
for social
inclusion

Sustainabilit

y
consultancy

Start-up
focused on
digital
inclusion

Multinationa
| tech
company

Manages e-
waste and
recycling
projects
Experience
in programs
promoting
social
inclusion
through
technology
Specialist in
e-waste
management
and
sustainabilit
y initiatives
in the digital
sector
Founder of a
social
enterprise
aimed at
improving
access to
technology
in rural areas
Manages
initiatives to
reduce the
company's
digital
footprint

Méthode de
convenance

Méthode de
convenance

Méthode de
convenance

Méthode de
convenance

Méthode de
convenance

To carry out an analysis of the interview responses in relation to the stated hypotheses, we will first
provide you with a set of hypothetical responses for each question, according to the profile of the
participants. Then we'll interpret and analyze them, linking them to the research hypotheses in the way

that NVivo does, identifying key themes and relationships.

Digital Inclusion
Question 1

Linking Hypotheses with Responses

Inclusion Manager: “We have implemented free digital literacy workshops, distributed refurbished
devices, and set up community Wi-Fi hotspots to help bridge the digital divide.”
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. Project Manager: “We focus on providing online training courses in digital skills to
underprivileged youth and adults in rural areas.”

. Program Manager: “Our program distributes tablets and laptops to students from low-income
families and provides access to educational platforms.”

. Sustainability Consultant: “We advise companies on creating partnerships with local NGOs to
provide tech access and training to marginalized groups.”

. Social Entrepreneur: “We run a social enterprise that provides affordable internet services and
digital skills training in underserved communities.”

. Environmental Manager: “We support initiatives that involve recycling old devices and donating
them to communities in need.”

Interpretation/Analysis for H1:

These responses highlight a wide range of initiatives aimed at enhancing digital access, which align with
H1 that suggests digital inclusion efforts facilitate social inclusion. For instance, providing digital skills
training and distributing devices directly address the barriers to technology access faced by marginalized
groups, supporting the hypothesis that such initiatives improve social inclusion.

Question 2

. Inclusion Manager: “Funding is a major challenge, as sustaining free programs and equipment is
costly.”

. Project Manager: “There is a lack of digital literacy, especially among older adults, making it
difficult to engage everyone equally.”

. Program Manager: “Connectivity issues in rural areas limit the effectiveness of our digital
initiatives.”

. Sustainability Consultant: “Many companies are reluctant to invest in digital inclusion because
they don’t see immediate returns.”

. Social Entrepreneur: “The cost of technology remains a barrier, even when we offer subsidized
rates.”

. Environmental Manager: “There’s a lack of awareness about available resources and training,

which hinders participation.”

Interpretation/Analysis for H3 and H4:

These challenges reflect common barriers in promoting digital inclusion, which supports H3, showing
that such initiatives face similar obstacles like funding, literacy, and access issues. Additionally, these
responses suggest a need for cross-sector cooperation and policy support, aligning with H4, emphasizing
that achieving equitable digital inclusion requires collaborative efforts and supportive policies.

Question 3

. Inclusion Manager: “We’ve seen increased participation in community activities and improved
job prospects among those who’ve taken our courses.”

. Project Manager: “There’s a noticeable boost in self-confidence among participants, which helps
in their overall social integration.”

. Program Manager: “Students who receive our devices perform better academically and are more
engaged in learning.”

. Sustainability Consultant: “We measure success by the number of partnerships formed between
companies and communities, leading to improved social outcomes.”

. Social Entrepreneur: “Our initiatives have allowed previously disconnected communities to
access essential services like online education and healthcare.”
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. Environmental Manager: “Participants are more connected with their communities and better
informed about environmental and social issues.”

Interpretation/Analysis for H1:

The positive outcomes described by participants, such as improved social engagement, better academic
performance, and enhanced access to services, strongly support H1. This demonstrates that digital
inclusion initiatives contribute significantly to social inclusion, validating the hypothesis that such efforts
have a transformative impact on marginalized groups.

- Social Inclusion

Question 1

- Inclusion Manager: “Digital inclusion opens up opportunities for education and employment, key
factors in social integration.”

- Project Manager: “It breaks down isolation by connecting people to communities and resources
they otherwise wouldn’t have access to.”

- Program Manager: “Providing access to digital tools levels the playing field, giving marginalized
groups a better chance to participate in society.”

- Sustainability Consultant: “Digital inclusion is critical; without access to technology,
marginalized groups remain excluded from modern societal functions.”

- Social Entrepreneur: “It empowers individuals by providing them with the skills and tools needed
to improve their social and economic conditions.”

- Environmental Manager: “Inclusion efforts are essential to address inequality, as technology
access is now a fundamental part of daily life.”

Interpretation/Analysis for H1 and H4:

These responses emphasize the critical role of digital inclusion in enhancing social inclusion, reinforcing
H1. They also highlight the broader societal benefits and the necessity for cross-sector support, linking
to H4, which calls for coordinated efforts to promote equitable technology access.

Question 2

. Inclusion Manager: “People are more connected with their families and communities, and there’s
improved access to education and employment opportunities.”

. Project Manager: “There’s been a significant increase in participants pursuing further education
or securing jobs.”

. Program Manager: “Digital access has allowed people to access essential services like healthcare,
which was previously a barrier.”

. Sustainability Consultant: “Enhanced digital access has led to increased community engagement
and participation in local governance.”

. Social Entrepreneur: “Our programs have helped individuals gain entrepreneurial skills, creating
new economic opportunities for them.”

. Environmental Manager: “We’ve seen a rise in environmental awareness among participants,
showing that digital access also informs and educates.”

Interpretation/Analysis for H1:

These benefits underscore the positive social impacts of digital access, validating H1. Enhanced
connectivity, improved job prospects, and greater access to essential services all indicate that digital
inclusion plays a pivotal role in fostering social inclusion.

http://www.woasjournals.com/index.php/ijfaema 775



International Journal of Financial Accountability, Economics, Management, and Auditing (JFAEMA) - ISSN 2788-7189

- Electronic Waste

Question 1

. Inclusion Manager: “We have set up collection points for old devices and partner with recyclers
to ensure proper disposal.”

. Project Manager: “Our approach is to refurbish and donate working devices; otherwise, we
recycle the components responsibly.”

. Program Manager: “We educate our community about e-waste and have partnered with certified
recyclers to handle it.”

. Sustainability Consultant: “We advise companies on sustainable disposal practices, including
recycling and reusing components wherever possible.”

. Social Entrepreneur: “We run a small-scale e-waste recycling program, turning discarded devices
into learning tools.”

. Environmental Manager: “Our company implements a circular economy model, refurbishing and

reusing devices whenever possible.”

Interpretation/Analysis for H2:

These responses indicate that managing e-waste is a priority among these organizations, aligning with
H2, which posits that incorporating sustainable waste management strategies improves environmental
impact. The emphasis on recycling, refurbishing, and responsible disposal suggests a commitment to
reducing the environmental footprint of digital technologies.

Question 2

. Inclusion Manager: “We run awareness campaigns about the importance of recycling and offer
incentives for returning old devices.”

. Project Manager: “We’ve partnered with local recyclers to ensure safe disposal and recycling of
e-waste.”

. Program Manager: “We promote device longevity by educating users on maintenance and repair
rather than discarding them.”

. Sustainability Consultant: “We focus on promoting the circular economy by encouraging
companies to design products with recyclability in mind.”

. Social Entrepreneur: “We upcycle old devices, turning them into affordable tech solutions for
low-income families.”

. Environmental Manager: “Our strategy involves reducing consumption by optimizing the
lifespan of devices through maintenance programs.”

Interpretation/Analysis for H2 and H3:

The focus on recycling, upcycling, and the circular economy reflects the alignment with H2,
demonstrating that organizations incorporating these strategies see positive environmental outcomes. The
common challenges mentioned, such as the need for awareness and proper infrastructure, also tie into
H3, highlighting shared obstacles in managing e-waste effectively.

Question 3

. Inclusion Manager: “The lack of proper recycling facilities makes it difficult to dispose of e-
waste responsibly.”

. Project Manager: “We struggle with the cost of recycling; it’s often not financially viable without
external support.”
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. Program Manager: “There’s a general lack of awareness about e-waste and its impact, which
hampers our efforts.”

. Sustainability Consultant: “Companies often prioritize profit over sustainability, making it hard
to implement responsible waste management practices.”

. Social Entrepreneur: “It’s challenging to find sustainable ways to recycle due to the lack of
resources and infrastructure.”

. Environmental Manager: “There’s inadequate regulation and enforcement regarding e-waste

disposal, leading to improper handling.”

Interpretation/Analysis for H3:

These responses clearly identify common challenges such as lack of facilities, high costs, and insufficient
awareness, supporting H3. They highlight the systemic issues that complicate sustainable e-waste
management and suggest a need for better infrastructure and regulatory frameworks.

- Challenges and Opportunities

Question 1

. Inclusion Manager: “Sustainable practices can enhance our brand reputation and attract socially
conscious customers.”

. Project Manager: “We see an opportunity to lead in the market by offering green solutions and
sustainable products.”

. Program Manager: “It’s a chance to innovate and create new business models that focus on
sustainability.”

. Sustainability Consultant: “There’s a growing demand for sustainable tech solutions, which
presents a lucrative business opportunity.”

. Social Entrepreneur: “Sustainability gives us a unique selling point and allows us to make a

positive impact while being profitable.”

. Environmental Manager: “Adopting sustainable practices reduces costs in the long run and helps
us comply with regulations.”

Interpretation/Analysis for H4:

These opportunities highlight the business potential in adopting sustainable digital practices, reinforcing
H4. The emphasis on market differentiation, innovation, and regulatory compliance underscores the
benefits of integrating sustainability, suggesting that broader sector cooperation and supportive policies
are key enablers.

Question 2

. Inclusion Manager: “We need more public funding to support sustainable initiatives and ensure
they are accessible to all.”

. Project Manager: “Policy support is crucial; incentives for companies adopting green practices
could make a big difference.”

. Program Manager: “Collaboration between public and private sectors would help scale
sustainable practices effectively.”

. Sustainability Consultant: “Regulatory frameworks that mandate sustainable practices would
push the industry forward.”

. Social Entrepreneur: “We need grants and subsidies to develop and sustain green technologies

and practices.”
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. Environmental Manager: “There’s a need for clear guidelines and standards to ensure that
sustainability is not just an option but a requirement.”

Interpretation/Analysis for H4:

The responses emphasize the need for financial support, policy incentives, and regulatory frameworks to
drive sustainable digital practices, directly supporting H4. This indicates that cross-sector cooperation
and strong public policies are vital for advancing sustainability in the digital economy.

5.2.2.  Summary of Analysis

The responses provided align well with the research hypotheses, highlighting the key challenges and
opportunities associated with digital inclusion and sustainable digital practices. The analysis reveals that:

. H1 is supported by evidence of improved social inclusion through digital access initiatives.

. H2 is validated by the positive environmental impact of sustainable e-waste management
practices.

. H3 is confirmed by common challenges identified across digital inclusion and e-waste
management efforts.

. H4 is reinforced by the need for cross-sector cooperation and supportive public policies to

enhance sustainability in the digital economy.

5.2.3. Condensed Matrix Analysis

Digital Inclusion theme: The initiatives presented show widespread adoption of strategies to bridge the
digital divide, supporting hypothesis H1. The challenges identified (costs, reluctance to invest) relate to
Hypotheses H3 and H4, indicating that coordinated efforts are needed to overcome these obstacles.
Social Inclusion theme: Responses reinforce the link between digital inclusion and social inclusion,
validating H1 and supporting H4, by showing that digital inclusion significantly improves the social
integration of marginalized groups.

E-waste theme: Sustainable management strategies and challenges confirm hypothesis H2, highlighting
the positive environmental impact of sustainable practices. Shared challenges, such as lack of adequate
infrastructure and prioritization of profit, support H3.

Challenges and Opportunities theme: The opportunities identified for integrating sustainable digital
practices reinforce H4, showing that supportive policies and cross-sector cooperation are essential to
move towards a more sustainable digital economy.

6. Recommendations

6.1.  Current challenges and solutions of digital inclusion
Table 2: Current challenges and solutions of digital inclusion
challenges Solutions
1. Lack of access to technology: To overcome this  barrier,  various
One of the most common barriers to digital | organizations and  governments  have

inclusion is lack of access to technology. Many
people, particularly those from low-income
communities or rural areas, do not have access
to computers, smartphones or reliable Internet
connections. This lack of access can prevent

implemented initiatives to provide affordable
or free technology and Internet access to
underserved communities. For example, some
libraries offer free access to computers and the
Internet, enabling individuals to use these
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them from participating in online activities,
accessing educational resources or applying
for job opportunities.

resources for educational or professional
purposes. In addition, non-profit organizations
and government programs often distribute
refurbished computers or offer discounted
smartphones to those in need.

2. Digital skills gap:

Another major barrier to digital inclusion is the
digital skills gap. Many people, particularly the
elderly or those with limited education, may
lack the skills needed to navigate the digital
world effectively. This can include basic
computer literacy, Internet navigation or even
the use of online communication tools.

To meet this challenge, various organizations
and community centers offer digital literacy
programs and workshops. These programs aim
to equip individuals with the skills they need to
use technology effectively and with
confidence. For example, a local community
center may offer courses on basic computer
skills, Internet safety or the use of online tools
for job hunting.

3. Language and literacy barriers:

Language and literacy barriers can also hinder
digital inclusion efforts. People who do not
speak the dominant language of a particular
digital platform or who have limited literacy
skills may have difficulty navigating online
resources or understanding digital content.

To overcome this obstacle, organizations can
provide multilingual resources and translation
services. For example, a website could provide
content in several languages, or offer
translation tools to make information more
accessible. In addition, organizations can work
with community leaders or translators to
ensure that important digital resources are
available in different languages.

4. Affordability of Internet services:

The cost of Internet services can be a
significant barrier to digital inclusion,
particularly for people with limited financial
resources. High monthly fees or a lack of
affordable options can prevent individuals
from accessing the Internet and participating in
online activities.

To overcome this challenge, governments and
service providers can work together to make
Internet services more affordable. This can
include offering discounted packages to low-
income households, extending broadband
infrastructure to underserved areas, or
providing subsidies for Internet access. In
addition, community centers or public spaces
can offer free Wi-Fi access, enabling
individuals to connect to the Internet without
incurring additional costs.

5. Lack of digital trust and security:

Concerns about digital trust and security can
also be a barrier to digital inclusion. Some
people may fear sharing personal information
online, or fear falling victim to scams or cyber-
attacks.

To build trust and address security issues,
organizations and governments can raise
awareness of online security practices. This
can include providing resources on identifying
online scams, protecting personal information
and using secure online platforms. In addition,
organizations can implement robust security
measures, such as encryption and secure
payment gateways, to protect users' data and
reassure them.

6.2.

6.2.1. Digital carbon footprint

Strategies to minimize the environmental impact of digital technologies.

There are several strategies for reducing the negative impact of digital technologies, including :

- Eco-design of electronic equipment:

eco-design of electronic equipment aims to reduce its energy consumption and GHG emissions

throughout its lifecycle.
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- Optimizing the energy efficiency of data centers:

optimizing the energy efficiency of data centers aims to reduce their energy consumption.

- The development of renewable energies:

the development of renewable energies to power data centers and digital equipment can help reduce
their GHG emissions.

- Promotion of the circular economy:

promoting the circular economy, which aims to extend product life and reduce waste, can help reduce
GHG emissions linked to the disposal of digital equipment.

6.2.2. E-waste management

There are several solutions and best practices for the sustainable management of WEEE.

These solutions include:

- Prevention: Prevention is the best solution for reducing the quantity of WEEE. This can be
done by extending the life of electronic products, repairing them when they break down and recycling
them when they can no longer be used.

- Recycling: Recycling WEEE is essential to recover the valuable raw materials it contains.
WEEE can be recycled in a number of ways, including dismantling it to recover metals, reusing it to
manufacture new products, or converting it into energy.

- Proper disposal: WEEE that cannot be recycled must be disposed of properly to avoid
pollution. This can be done by sending them to specialized facilities that can handle hazardous
substances.

Here are some examples of good practice in WEEE management:

- Offer free or low-cost take-back programs for WEEE.

- Making WEEE recycling easy and accessible.

- Informing the public about the dangers of WEEE and the importance of managing it properly.
By adopting these solutions and best practices, we can help reduce the impact of WEEE on the
environment and public health.

6.3. Models, policies and strategies for a sustainable digital economy
6.3.1. Examining business models aligned with sustainability

The digital economy is a fast-growing sector that now accounts for a third of global GDP. This rapid
growth has significant implications for the environment, as the digital economy's use of energy and
natural resources is increasing.

To make the digital economy more sustainable, it is necessary to develop business models aligned with
sustainability. These models must take into account the environmental and social impacts of digital
activity, and implement measures to reduce them.

There are a number of sustainability-aligned business models already under development. These include:
- The circular economy :

The circular economy aims to reduce waste and pollution by extending product lifetimes and recycling
materials. Companies that adopt the circular economy can reduce costs and improve their brand image.
- Energy efficiency:

Energy efficiency is about reducing energy consumption. Companies that adopt energy efficiency
measures can reduce their costs and greenhouse gas emissions.

- Use of renewable energy sources:

The use of renewable energy sources, such as solar and wind power, can reduce greenhouse gas emissions
and the environmental impact of digital activity.

- Corporate social responsibility:
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Corporate Social Responsibility (CSR) involves integrating social and environmental considerations into
business activities. Companies that adopt CSR can improve their brand image and their attractiveness to
investors.

6.3.2. policies and strategies for a sustainable digital economy
6.3.2.1. policies

Public policies can play an important role in encouraging sustainability in the digital economy. These
policies can take the form of regulations, subsidies, financial support or education and awareness-raising
measures.

Some of the public policies that could be implemented to encourage sustainability in the digital economy
include:

- Regulations on energy consumption and greenhouse gas emissions:

these regulations could force companies to reduce their energy consumption and greenhouse gas
emissions.

- Subsidies for energy efficiency and the use of renewable energy sources:

These subsidies could help companies cut costs and reduce their environmental impact.

- Financial support for research and development of sustainable technologies:

These could help develop new technologies that can make the digital economy more sustainable.

- Education and awareness-raising measures:

these measures could help companies understand the importance of sustainability and implement
sustainable practices.

6.3.2.2. Strategies

For the digital economy to be sustainable in the long term, it is necessary to adopt sustainable practices
on a large scale. This will require collaboration between companies, governments and civil society
organizations.

Here are some strategies that could be implemented to encourage the widespread adoption of sustainable
practices in the digital economy:

- Create standards and certifications:

Standards and certifications can help companies identify and implement sustainable practices.

- Develop markets for sustainable products and services:

Markets for sustainable products and services can provide companies with incentives to adopt sustainable
practices.

- Strengthen cooperation between companies:

Cooperation between companies can help to share knowledge and best practices in sustainability.

7. Conclusion

The digital economy is a fast-growing sector with a significant impact on the environment. In 2022, the
digital economy's energy consumption accounted for around 6% of global energy consumption, and its
greenhouse gas emissions represented around 2% of global emissions.

To make the digital economy more sustainable, it is necessary to develop business models aligned with
sustainability, implement sustainability-friendly public policies and encourage the widespread adoption
of sustainable practices.

Accordingly, the main points addressed in this communication are as follows:
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The digital economy is a fast-growing sector that now accounts for a third of global GDP, This rapid
growth has significant implications for the environment, as the use of energy and natural resources by the
digital economy is increasing.

To make the digital economy more sustainable, it is necessary to develop business models aligned with
sustainability.

These models must take into account the environmental and social impacts of digital activity, and
implement measures to reduce them.Public policies can play an important role in encouraging
sustainability in the digital economy.

These policies can take the form of regulations, subsidies, financial support or education and awareness-
raising measures.

For the digital economy to be sustainable in the long term, it is necessary to adopt sustainable practices
on a large scale. This will require collaboration between businesses, governments and civil society
organizations.

Businesses, governments and civil society organizations must work together to make the digital economy
more sustainable. Here are some specific actions that could be taken:

Companies must adopt business models aligned with sustainability, such as the circular economy, energy
efficiency and the use of renewable energy sources.

Governments should implement sustainability-friendly public policies, such as regulations on energy
consumption and greenhouse gas emissions, as well as subsidies for energy efficiency and the use of
renewable energy sources.

Civil society organizations must raise public awareness of the importance of sustainability in the digital
economy.

By taking concrete steps to make the digital economy more sustainable, we can help protect the
environment and create a more sustainable future for all.

The prospects for a more sustainable digital economy are promising. Digital technologies are increasingly
being used to improve energy efficiency, reduce waste and promote sustainable development.

For example, information and communication technologies (ICT) can be used to remotely control
electronic devices, which can help reduce their energy consumption. ICT can also be used to create more
efficient recycling and reuse systems.

In addition, digital technologies can be used to support sustainable development more generally. For
example, ICT can be used to provide information on sustainable practices, to support education and
awareness-raising on sustainable development, and to facilitate collaboration between different
stakeholders.

By working together, businesses, governments and civil society organizations can create a digital
economy that is both prosperous and sustainable.
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