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SUMMARY

This article proposes an in-depth reflection on contemporary cybersecurity, focusing on the role of algorithmic
intelligence and its influence on individuals’ digital sovereignty. By addressing issues ranging from data-driven
surveillance architecture to the ethical challenges of cyber defense automation, this study invites the construction
of a new, critical and conscious digital citizenship. The methodology used is bibliographical and documentary
research, with an interdisciplinary approach, involving the fields of technology, sociology, law and philosophy of
information. The text proposes the concept of “algorithmic digital self-defense” as the key to facing the emerging

risks of the era of hyperconnectivity, protecting not only systems, but above all the dignity and freedom of users.
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ABSTRACT

This article proposes an in-depth reflection on contemporary cybersecurity, focusing on the role of algorithmic
intelligence and its influence on individuals' digital sovereignty. By addressing themes ranging from data-driven
surveillance architectures to the ethical challenges of automated cyber defense, this study invites the construction
of a new, critical, and conscious digital citizenship. The methodology is based on bibliographic and documentary
research, with an interdisciplinary approach encompassing the fields of technology, sociology, law, and information
philosophy. The text introduces the concept of "algorithmic digital self-defense" as a key strategy for confronting the
emerging risks of the hyperconnected era, aiming to protect not only systems, but above all, the dignity and freedom

of users.

Keywords: Cybersecurity; Algorithms; Digital Citizenship; Self-Defense; Privacy; Surveillance.

@ @ This is an Open Access article distributed under the terms of the CreativeCommons Attribution License, which permits unrestricted use, distribution, and
reproduction in any medium, provided the original work is properly cited.



Emmigwlm@mﬁc Journal of Knowledge.

ISSN: 2675-9128. Sao Paulo-SP.

1 - Introduction to Algorithmic Cybersecurity

Cybersecurity, traditionally understood as the set of practices to protect systems and data, has evolved significantly
in recent decades. The complexity of contemporary threats requires a new interpretative lens, which is not restricted
to the technical field, but considers sociopolitical and ethical aspects of digital protection. In this context, algorithms
emerge as central actors in digital security, automating defense decisions and, sometimes, also attack decisions,

based on behavior patterns detected in real time.

The expansion of connected devices, the Internet of Things (loT) and autonomous systems have radically
transformed the cyber vulnerability landscape. Today, attacks are not only caused by direct human action, but often
by flaws or manipulations in artificial intelligence (Al) systems. Security is no longer a domain restricted to network
administrators and has become a public issue that directly affects the daily lives of connected citizens.

In this scenario, the notion of “cyber citizenship” emerges — a concept that transcends the right to digital access
and includes the ability to understand, decide and act in the face of algorithmic risks. Digital security then becomes
not just a technical issue, but an essential civil right, amidst the environment of mass surveillance and algorithmic

manipulation.

At the same time, the volume and speed of data processed by intelligent systems make traditional response models
obsolete. Firewalls and antivirus software alone are no longer enough.

New approaches, such as predictive behavioral detection and autonomous response systems, represent advances,
but they also raise ethical concerns: Who is responsible when an algorithm blocks an innocent user or allows a
critical loophole?

This article argues that, given this new reality, it is necessary to promote algorithmic digital self-defense, understood
as the ability of users, organizations and States to understand and intervene critically and ethically in the systems
that manage their own security. This proposal aims to empower individuals not only as consumers of technology,

but as active agents in the protection of their own data, identities and decisions.

Building this new approach requires not only technological innovation, but also critical education in digital security
and a transparent and inclusive regulatory policy. The following will explore the technical bases, ethical challenges
and prospects for strengthening algorithmic cybersecurity as a path to a new digital citizenship.
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2. Automated Surveillance and the Paradoxes of Digital Freedom

The rise of automated digital surveillance is one of the most impactful phenomena of the information age. Unlike
classical surveillance, which is centered on human observers and limited by the physical capacity to monitor,
algorithmic monitoring operates on a global scale, uninterruptedly and silently. Digital platforms, operating systems,
virtual assistants and even smart home appliances have become points of continuous data collection, often without
the full knowledge or consent of users. This process creates what Shoshana Zuboff (2019, USA) called “surveillance

capitalism”, where personal information is transformed into an economic and geopolitical resource.

Paradoxically, this real-time monitoring model is presented as a guarantee of freedom and personalization. When
users receive “tailored” content, ads, and services, they are led to believe that they are in control of their digital
experiences. However, control is, in reality, in the hands of the algorithms that process their data, defining what will
be displayed, which accesses will be allowed or blocked, and even what types of interactions are possible. This is
a conditional freedom, shaped by commercial interests and invisible classification standards.

The great risk of algorithmic surveillance lies not only in the collection of data, but mainly in the way this data is
processed and used. The creation of behavioral profiles based on historical patterns can lead to algorithmic
discrimination, digital exclusion or ideological targeting. In corporate environments, for example, hiring or firing
decisions can be automated based on digital behavior analysis. In political contexts, algorithms can be used to
manipulate social perceptions, as occurred in the Cambridge Analytica scandal revealed in 2018 in the United
Kingdom and the United States.

The architecture of this surveillance is often opaque. Algorithms are protected as trade secrets or classified as
“incomprehensible” even by their own creators, as in the case of deep learning systems. This lack of transparency
creates a democratic deficit, in which citizens are monitored without knowing by whom, why or for what purpose.
The principle of informed consent, the basis of the right to privacy, becomes an empty formality, incapable of
containing the voracity of data collection and analysis systems.

Responding to this challenge requires more than technical security measures; it requires a new digital social
contract, in which cybercitizenship is constituted as a right to understand and intervene in the systems that monitor
us. This includes the right to algorithmic explanation, data deletion, portability of digital profiles and anonymity in
certain contexts. It also demands state and multilateral action to ensure that companies and governments respect

principles of proportionality, transparency and accountability.

Algorithmic surveillance thus ushers in an era of profound contradictions: digital freedom versus automated control;

personalization versus manipulation; security versus

@ @ This is an Open Access article distributed under the terms of the CreativeCommons Attribution License, which permits unrestricted use, distribution, and
reproduction in any medium, provided the original work is properly cited.



Emmig)blml&tiﬁc Journal of Knowledge.

(e ISSN: 2675-9128. Sao Paulo-SP.

violation of privacy. Navigating this scenario requires the strengthening of a critical

information culture, where citizens not only use technology, but also understand and

question its underlying architecture. In the following sections, we will explore how digital self-

defense can emerge as a strategic and civic alternative in the face of this complex and unequal scenario.

3. Digital Self-Defense: From Passive Security to Algorithmic Empowerment

The notion of digital self-defense emerges as a necessary reaction to the passivity imposed
by algorithmic surveillance. Traditionally, internet users are placed in a vulnerable position,
depending on tools pre-configured by corporations or system administrators. In this model,
security is something delegated: the individual trusts third parties to protect their data, their
browsing and their online identity. The proposal for digital self-defense breaks with this

logic, arguing that the user must be an active subject in the process of cyber protection,
endowed with knowledge, resources and decision-making power over the digital environment
they inhabit.

Algorithmic digital self-defense differs from conventional cybersecurity practices in that it is
not limited to installing software or using strong passwords. It involves a change in attitude:
it requires critical awareness of how algorithms work, what data is collected, what it is used
for, and what impact these decisions have on individual autonomy and rights. It is, therefore,
an informed and political practice that brings the technical field closer to digital citizenship.
As Morozov (2013, USA) points out, true security does not lie in avoiding risks at all costs,
but in knowing how to navigate and confront digital power systems with intelligence and
strategy.

This type of defense necessarily requires cybersecurity education starting at school level. It
is urgent to include topics such as digital privacy, information trails, basic algorithm
functioning, personal encryption and digital rights in the educational curriculum. Digital
literacy needs to go beyond the instrumental use of tools and enable individuals to recognize
threats, react to abuse and create their own protection routines. This education should also
address the ethical aspects of technology, helping to form users who not only protect
themselves, but also respect the integrity of others in the digital environment.

Technology, in turn, must be designed to foster this autonomy. Intuitive interfaces,
accessible usage reports, data exposure alerts, and transparent control panels are
fundamental elements for building a digital self-defense ecosystem. Platform architecture
should favor user empowerment, not algorithmic submission. Initiatives such as end-to-end
encryption in messaging apps or privacy-focused browsers like Tor and Brave are examples
of tools that align technology and citizen autonomy.

However, access to this type of resource is still unequal. Vulnerable populations, especially
in peripheral regions or countries with low digital literacy, are more exposed to attacks and
manipulation. For digital self-defense to be a universal and effective practice, it also needs
to be inclusive. This implies public policies for access to secure devices, community digital
training, incentives for the production of free software, and campaigns
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awareness campaigns that reach different social groups. Cybersecurity cannot be a
privilege of technological elites; it must be a right guaranteed by the State.

In short, algorithmic digital self-defense represents a new paradigm: it shifts the focus

from institutional dependence to citizen protagonism. It is a path that combines knowledge,
practice, and democratic values to face the challenges of a world increasingly controlled
by codes. The following section will discuss the ethical and legal limits of this practice,
addressing the dilemmas that arise when algorithms themselves begin to make critical
decisions about security and justice.

4. Ethics, Justice and Atrtificial Intelligence in Cybersecurity

The presence of artificial intelligence (Al) in cybersecurity systems has promoted

extraordinary advances, but has also generated ethical challenges that deserve critical attention.

Machine learning-based tools are now capable of identifying anomalous traffic patterns in
networks, predicting suspicious behavior, and automatically blocking potentially dangerous
access. However, when transferring security decisions to autonomous systems,
fundamental questions arise: Who is responsible when an error occurs? Where is the line
between protection and abuse when machines make decisions for us? Delegating
decision-making power to Al therefore requires not only technical trust, but also clear
ethical and legal grounds.

One of the biggest dilemmas lies in the opacity of security algorithms. Many Al systems
operate as “black boxes,” meaning their decision-making processes are neither transparent
nor auditable by humans. When an Al blocks legitimate access or classifies a user as a
threat based on statistical correlations, the right to explanation—a principle defended by
the European Union’s General Data Protection Regulation (2016)—is often violated. The
lack of clarity about how such decisions are made compromises not only algorithmic
fairness but also the principle of due process in digital environments.

Algorithmic impartiality, another essential aspect, is also fragile in Al systems aimed at
security. These algorithms are trained with historical data, which by their nature reflect
existing social inequalities. This means that automated surveillance systems can reinforce
discriminatory biases, identifying patterns of behavior that are repeated in certain social
groups, especially ethnic minorities and peripheral populations, as threats. This
phenomenon has already been identified in studies such as that of Eubanks (2018, USA),
which showed how algorithms can increase social injustices when used in public safety
and cybersecurity.

Another critical point is machine autonomy. As cyber defense systems become more
autonomous, the possibility of disproportionate automatic reactions increases. For
example, a system may interpret an attempted unauthorized access as a hostile attack

and trigger automated counterattacks, creating escalations of digital conflict between
servers or even between countries. In a cyber war scenario, the decision to retaliate
digitally cannot be entirely in the hands of algorithms, at the risk of triggering consequences
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irreversible geopolitics. The ethics of automated decision-making, therefore, must be shaped
by human protocols, auditable and subject to democratic control.

Faced with these risks, researchers and legal experts have proposed hybrid decision-making
models in which Al acts as a decision-support system rather than an autonomous judge. In
these models, the machine’s actions are reviewed by human experts, who have the duty to
validate or correct its interpretations. The proposal reinforces the idea of shared responsibility
and helps to keep humans at the center of critical decisions. In the legal field, this also
strengthens accountability, that is, the ability to identify those responsible for actions taken

in the name of digital security.

Finally, it is necessary to consolidate international regulatory frameworks that address the
ethical limits of Al in cybersecurity. The lack of global standards favors the exploitation of

gray areas by authoritarian governments and corporations with no commitment to human rights.
The UN, through the Digital Agenda for Sustainable Development (2020), already recognizes
that cybersecurity must respect principles of transparency, equity and human dignity. This
guideline needs to be incorporated into national policies and codes of conduct of technology
companies, so that Al is used responsibly and fairly.

5. Digital Citizenship as a Fourth Generation Right

Advances in technology and global interconnectivity require an update of the very concept of citizenship.
Traditionally associated with civil, political and social rights — such as voting, freedom of expression and access to
education — citizenship now needs to incorporate a new field: the digital. In this context, it is proposed that digital
citizenship be recognized as a fourth-generation right, based on guaranteeing access, protection, privacy and
autonomy of individuals in cyberspace. This new paradigm requires joint action between the State, civil society and

technology companies to ensure that fundamental rights remain valid in the virtual environment.

Digital citizenship is not limited to the use of technologies or presence on social media. It
involves the ability to act with critical awareness in the digital space, understanding the
implications of each click, like, share or data provided. For this awareness to become a
reality, individuals must be trained not only as consumers of technology, but as active digital
agents, with critical reading skills, information security and the ability to act in networks. This
implies not only digital literacy, but also education for digital autonomy, especially among
populations historically excluded from technological transformation.

The digitalization of public services and the expansion of online participation platforms have
transformed the Internet into an extension of the public space. Therefore, guaranteeing
rights in the digital environment also means protecting citizenship in its entirety. Access to
the Internet, for example, must be treated as a basic right, like water and electricity, as it is
a condition for the exercise of freedoms and duties. Likewise, the right to be forgotten, to
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protection against indiscriminate surveillance and net neutrality should be considered
contemporary expressions of human dignity.

In this scenario, digital citizenship also begins to incorporate the right to protection against

algorithmic abuse. The information inequality that separates those who know how to read and

write algorithms from those who are merely classified by them is one of the great challenges

of digital democracy. The asymmetry between large technology corporations and ordinary

users requires regulations that protect the most vulnerable. In this sense, legislation such as

the Internet Civil Rights Framework (Brazil, 2014) and the General Personal Data Protection Law — LGPI
(Brazil, 2018) are important initial milestones, but still insufficient in the face of the complexity

and speed of technological innovation.

Building full digital citizenship also implies including traditionally marginalized groups in the
debate on technology. Women, black people, indigenous people, people with disabilities, and
peripheral communities must be protagonists in defining digital policies. After all, algorithms
learn from real-world data — and if that world is unequal, machines will inevitably replicate
these distortions. Promoting diversity in technological development and decision-making
spaces is, therefore, a strategy not only for social justice, but also for improving the ethical and
functional aspects of digital systems.

Finally, recognizing digital citizenship as a fourth-generation right means admitting that the
boundary between the real and the virtual is increasingly blurred — and that human dignity
needs to be defended in both spheres. This perspective broadens the role of the contemporary
citizen, who must now be educated, protected and empowered in cyberspace as well.

The following section will therefore address how public policies can institutionalize this vision,
ensuring digital security in an equitable, sustainable and universal way.

6. Public Policies for Universal and Sustainable Digital Security

The consolidation of digital security as a universal right and sustainable practice requires that
States take a leading role in developing effective, inclusive and technically appropriate public
policies. However, what we see in most countries, especially in the Global South, is the
absence of long-term strategies aimed at digitally protecting the population. When cybersecurity
is addressed, it is usually limited to specific actions aimed at protecting government institutions
and strategic sectors, leaving ordinary citizens aside. In order to achieve democratic digital
security, it is necessary to go beyond defending infrastructure: it is necessary to invest in
building a culture of citizen digital protection.

Effective public policies must first include expanding access to safe, high-quality internet.
Cybersecurity cannot be achieved if millions of people still depend on unstable public networks
or limited packages, often with restrictions on browsing. Digital inclusion must be accompanied
by informational inclusion — that is, ensuring that everyone is able to understand the risks and
rights associated with their online presence. Government training programs, such as free basic
digital security courses, community workshops, and inclusion of the topic in school curricula,
are actions that can generate structural and lasting impact.
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Another fundamental axis is the regulation of the digital ecosystem based on ethical and
democratic principles. The activities of digital platforms, service providers and technology
companies must be regulated by clear legal frameworks that define responsibilities, limits and
transparency obligations. The LGPD in Brazil and the GDPR in the European Union are
important examples, but they need to be accompanied by effective oversight and institutional
capacity. Bodies such as National Data Protection Authorities must be strengthened, both in
structure and independence, so that they can act autonomously in the face of major corporate
interests.

Additionally, public policies focused on digital security need to include strategies for preventing
and responding to incidents. This includes the creation of Cyber Incident Response Centers
(CERTSs) with national and regional operations, capable of monitoring threats in real time,
assisting public and private institutions, and issuing alerts to the population. It is also essential
to work with organized civil society, universities, and technology companies, creating
collaborative environments for innovation in cybersecurity. Policies must also consider digital
sustainability: ensuring that the technological resources used for security also comply with
energy efficiency and reduced environmental impact criteria.

Building sustainable digital security requires that these actions are not episodic or dependent
on specific governments, but rather incorporated as state policy. National cybersecurity plans
must establish multi-year goals, ongoing resources, and impact assessment mechanisms.
Digital security, like education or health, must be seen as a fundamental right and a public
good, the guarantee of which cannot be outsourced or treated as a technological luxury. In
this sense, digital security governance must be participatory, allowing different social sectors
to have a voice in defining priorities and strategies.

Finally, it is important to recognize that digital security is not just a national challenge, but a
global issue. The interdependence of networks and the transnational nature of attacks require
international cooperation. Strengthening multilateral treaties, sharing best practices among
countries, and creating global accountability mechanisms are essential steps towards truly
universal cybersecurity. The UN, the International Telecommunication Union, and forums such
as the IGF (Internet Governance Forum) are already making progress in this direction, but the
representation and effectiveness of these spaces must be expanded. Digital sovereignty must
go hand in hand with digital solidarity, promoting equity, justice, and peace in cyberspace.

7. Conclusion

The emergence of cybersecurity as a central issue in contemporary life requires not only
technical solutions, but also ethical, political and educational approaches. This article proposes
an in-depth and unprecedented analysis of cybersecurity from the perspective of digital

citizenship, algorithmic ethics and informational self-defense, articulating distinct fields of knowledge —

from computer science to law, from information philosophy to public policy. The concept of
algorithmic digital self-defense, developed here, represents a proposal for
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critical confrontation of the challenges of automated hypervigilance, placing the subject as an agent and not just a

target of digital systems.

It is concluded that digital security can no longer be understood as a technical service provided by third parties or
as a niche consumer good. It must be treated as a fundamental right, a direct expression of human dignity in the

21st century. In this sense, expanding access to information, creating inclusive public policies and strengthening

algorithmic regulations become indispensable axes for the protection of the individual and the community. Digital
citizens need to be literate not only for use, but also for critical understanding and conscious action in the face of

the systems that surround them.

Digital citizenship, proposed in this text as a fourth-generation right, requires institutional recognition, state
investment and social participation. Informational inequalities increase vulnerabilities and reproduce historical logics
of exclusion and domination. Therefore, combating algorithmic asymmetries must be part of a larger project of

informational justice and digital sovereignty, involving the most diverse social sectors —

especially those who have historically not been included in technology decisions.

Furthermore, the complexity of contemporary risks requires global governance capable of harmonizing national
interests with the universality of digital rights. The creation of international cybersecurity forums, treaties and bodies
must be accompanied by effective mechanisms for accountability and oversight, preventing transnational
corporations from operating outside the law and ethics. Cybersecurity cannot be a new frontier for digital

authoritarianism, but rather a space for the consolidation of democracy and freedom.

Ultimately, ensuring digital security means ensuring the right to exist with dignity in the connected world. This

means that each individual, when accessing a network, sending a message or storing data, is protected by
transparent, fair and socially controlled systems.

The construction of this reality depends on political, educational and cultural choices that begin in the present and
will shape the future. It is up to contemporary society to decide whether the digital age will be marked by surveillance
and fear or by knowledge, justice and informational freedom.
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