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GOVERNANCE MECHANISMS FOR MITIGATING Al CHALLENGES TO HUMAN
INTELLIGENCE: A CONCEPTUAL FRAMEWORK ANALYSIS

ABSTRACT: This study proposes a dynamic governance model to guide the interaction between
artificial intelligence (Al) and human intelligence. It focuses on mechanisms that mitigate Al's
impact on human cognition while promoting innovation, ethical responsibility, and alignment with
the Sustainable Development Goals (SDGs) of the 2030 Agenda. Using a mixed-methods
approach, the study combines a narrative literature review (2019-2024) from Web of Science,
ScienceDirect, and Research Rabbit with a structured development process.

The model comprises three interconnected blocks: Governance, Human Intelligence, and Social
Intelligence, each linked to specific SDGs. The Governance block emphasizes the responsible
use of Al through regulatory policies that promote algorithmic fairness and data governance,
aligning with SDGs 9 and 16. It also advocates for Al literacy and ethics education to foster
inclusion and equality (SDGs 4 and 10) and implements safeguards such as transparency and
accountability to ensure the ethical use of Al (SDGs 9 and 16). The Human Intelligence block
examines Al's cognitive impacts, balancing cognitive augmentation in problem-solving (SDGs 4
and 9) with caution against the risks of over-reliance, such as cognitive erosion (SDG 4). The
Social block highlights Al system assessments to enhance adaptation, inclusion, and equitable
access (SDGs 10 and 16) while encouraging policy adjustments for sustainable innovation (SDGs
9 and 17).

The study concludes that integrating these blocks is essential for achieving fair, inclusive, and
sustainable technological development. Structured governance, incorporating ethical principles,
social reform, and continuous monitoring, ensures the responsible adoption of Al, supporting the
harmonious interaction between Al and human intelligence in achieving the Sustainable

Development Goals (SDGS).
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1. INTRODUCTION

The rapid proliferation of artificial intelligence requires robust governance mechanisms to address
its ethical implications and social impact. Al technologies have become integral to various
industries and services, including healthcare, finance, security, agriculture, and transportation,
raising critical questions about their responsible use and application. While Al offers
transformative potential, it also carries significant risks, including privacy violations, bias,
misinformation, and erosion of human cognitive autonomy, requiring a careful balance between
innovation and regulation.

The epistemological positioning of technological ethics in the broader context of moral values
research presents a significant methodological challenge. While academic discourse often situates
technological ethics within the framework of applied ethics, this categorization requires further
critical analysis and theoretical deconstruction. The absence of a comprehensive regulatory
framework has elevated ethical considerations to a dominant position in Al governance,
championed by diverse stakeholders, including governments, NGOs, industry leaders, and
academic institutions.

Ethical guidelines, often framed as voluntary principles, address issues such as fairness,
accountability, transparency, and respect for human dignity (Muller, 2020; Coeckelbergh, 2020;
Nyholm, 2020, 2022a, 2020b; Nyholm & Ruther, 2023; UNESCO, 2021). However, critics argue
that this reliance on voluntary principles can strategically undermine the implementation of stricter
regulatory oversight, prioritizing the perception of digital freedom over effective public scrutiny.
The tension arises from the interaction between ethical guidelines and regulatory mechanisms, as

well as the application of ethical principles. Often drafted by experts and private actors, these



principles can lack democratic legitimacy, raising questions about the specific interests they
represent. Despite their nature, these principles are not legally binding and can be applied
selectively or disregarded when they conflict with commercial interests (Jasanoff, 2011). The
dynamic and context-dependent nature of social values further complicates the application of
ethical principles in diverse cultural and socioeconomic contexts.

The sheer volume of data processed by Al systems amplifies ethical complexities while providing
valuable insights for decision-making and efficiency. According to Vasconcelos et al. (2023), Al
also poses significant risks, including mass surveillance, algorithmic bias, and the proliferation of
misinformation. This inherent duality highlights the necessity for governance mechanisms that
address Al's ethical concerns and ensure its alignment with broader societal objectives. Therefore,
this research aims to develop a comprehensive governance model that transcends a one-size-fits-
all approach, considering the diverse applications and implications of Al across various
industries.

For the Academy, a comprehensive governance model for Al is essential and must transcend
generalist approaches, considering the diverse applications and implications of Al across various
sectors. This model must integrate ethical principles and applicable regulations, promoting
accountability, transparency, and inclusion. As Al becomes an integral part of daily life, advancing
medicine, optimizing transportation, and transforming industries, its use and the ethical and social
implications it raises demand immediate and sustained attention. Only through informed policy,
collaborative governance, and continuous evaluation can we reap the benefits of Al while
mitigating its potential dangers.

This research examines the complex interplay between artificial intelligence (Al) and human
intelligence, developing a comprehensive governance model that integrates institutional

technology, ethics, and dynamics. The research question is: How can governance mechanisms



effectively mediate interactions between Al and humans?
The primary objective is to propose a dynamic framework that governs interactions between
artificial and human intelligence. The focus is on identifying and structuring the mechanisms that

moderate.

Al's impacts on human cognition and formulating guidelines to balance innovation and
responsibility, as well as ethical and social.

The proposed model examines how ethical guidelines, regulatory policies, and participatory
approaches can mitigate the impact of Al on human cognition and society. It aims to provide a
roadmap to balance innovation with social responsibility.

With this broader objective, the study seeks to answer the research question, aiming to deepen the
analysis of the interaction between artificial intelligence and human intelligence and to
investigate the governance mechanisms necessary to moderate this relationship and its broader
implications for society.

Including the Sustainable Development Goals (SDGs) in studies and research is highly relevant, as
it aligns global strategies and challenges with the goals outlined in the SDGs. Regulatory policies
play a crucial role in ensuring that artificial intelligence (Al) is utilized to make a positive
contribution to society and the economy, aligning with Sustainable Development Goal 9
(Industry, Innovation, and Infrastructure). In addition, the social and educational reform
component prepares individuals to interact critically with Al, ensuring that society benefits
equitably from technological innovations, in line with Sustainable Development Goal 10
(Reducing Inequalities). Technological safeguards, in turn, are essential for protecting the social
environment and promoting an ethical and sustainable advancement of technology, thereby
contributing to the construction of fairer and more innovative societies, which aligns with SDG

16 (Peace, Justice, and Strong Institutions).



Regarding human intelligence, applying ethical principles is crucial for the responsible
development of Al and for constructing an equitable society in line with Sustainable
Development Goal 10. The cognitive augmentation indicates that Al can act as a transformative
agent in education and innovation, supporting SDG 4 (Quality Education) and SDG 9. On the
other hand, cognitive erosion raises social concerns that demand a critical approach to
interaction with Al, emphasizing the need to ensure educational quality and equity in access to
resources in alignment with SDG 4. Additionally, cognitive discharge, by impacting individual
development and institutional effectiveness, highlights the importance of promoting conscious
interaction with technology, once again reinforcing the relevance of SDG 4.

Finally, monitoring and evaluation are crucial for establishing accountability and trust in
governance practices, as well as promoting equitable access to information directly related to
Sustainable Development Goal 16. Policy adjustments should be adaptable and collaborative,
ensuring equitable and sustainable strategies and reaffirming the connection to SDGs 9 and 10.
Impact assessment helps mitigate risks and builds a fairer and more inclusive society in line with
SDG 10. Thus, the interconnection between these three blocks and the SDGs is essential to
ensure that artificial intelligence promotes sustainable and responsible development, benefiting
society.

2. THEORETICAL FRAMEWORK

This study proposes a dynamic governance model that incorporates practical elements of
monitoring and evaluation, fostering continuous collaboration among diverse stakeholders and
acknowledging the complex interplay between artificial intelligence and human intelligence. By
addressing these issues in an integrated and coordinated manner, we can ensure that Al is
developed and used responsibly and ethically, promoting technological development that is fair,

inclusive, and sustainable. This not only maximizes the benefits of Al but also minimizes its



potential risks, ensuring the well-being of individuals and society. Unlike static models that treat
this relationship in a binary or simplistic way, it translates the dynamic and complex nature of its
interaction, integrating ethical, regulatory, and participatory perspectives for a more
comprehensive understanding of the challenges and opportunities of Al, structured in three
interconnected blocks: governance, human intelligence, and social dimension. This is what is
discussed below:

2.1. Governance Block
In this section, the essential mechanisms for governing the development and deployment of

artificial intelligence (Al) are analyzed, integrating legal, social, and technological considerations
(Cath, 2018). The analysis is divided into three main components: regulatory policies, social and
educational reforms, and technological safeguards.

Regulatory policies: This component focuses on regulatory policies and their ability to address
the challenges presented by Al. SDG 16, which promotes peace, justice, and strong institutions,
emphasizes the importance of establishing legal frameworks that ensure algorithmic fairness and
effective data governance. This goal emphasizes the need to build institutions that are transparent
and accountable, which are crucial to ensuring that technology benefits all segments of society.
Moreover, SDG 9, which focuses on industry, innovation, and infrastructure, emphasizes that
implementing effective regulatory policies is crucial for creating an environment conducive to
innovation and sustainable development. These policies should collaborate internationally to
address emerging legal challenges in Al, ensuring that technological innovations drive economic
growth while aligning with social and ethical values.

The component underscores the importance of international cooperation in creating common legal
frameworks. Zhuk (2024) compared how each European Union jurisdiction addresses authorship

challenges, intellectual property rights, and ownership in the context of Al creativity, highlighting



differences in regulatory approaches and their implications for innovation, cross-border
collaboration, and ethical concerns. Abedrabo (2024) explores the importance of establishing
legal frameworks and standards to ensure algorithmic fairness and data governance in artificial
intelligence (Al)

Social and Educational Reforms: This component addresses the social and educational
measures necessary to ensure the responsible development and deployment of Al. This
component is aligned with SDG 4, which aims to ensure quality education and underscores the

importance of promoting.

Al literacy and ethics education. These initiatives are crucial in ensuring that everyone has access
to learning and development opportunities, thereby contributing to the fight against social
inequalities. In addition to SDG 10, which focuses on reducing inequalities, it emphasizes the
importance of access to inclusive educational programs and Al training. This represents a crucial
step in ensuring that technologies do not deepen existing inequalities but promote inclusion and
equity.

For Mohanty et al. (2023), Shukla (2024), and Ifenthaler et al. (2024), while limited access to Al
education and training programs can widen inequalities, Al-powered language translation systems,
according to Pflanzer (2023), offer a promising solution to promote inclusion and ensure everyone
can access educational and skill-building opportunities. Wirtz, Weyerer, and Geyer (2018)
emphasize the importance of multisectoral collaboration, encompassing governments, civil society,
academia, and industry, as a crucial element in effective Al governance.

Technological safeguards: Adopting technological safeguards is essential to mitigate risks and
ensure that Al is used ethically, safely, and effectively. These safeguards protect users and
institutions, promoting trust in technology. Its implementation is directly related to SDG 16,

which aims to achieve peace, justice, and the strengthening of institutions. This highlights that



safeguards such as transparency and accountability are crucial for establishing robust institutions
that can effectively regulate the ethical use of Al, thereby promoting social justice and upholding
human rights. Similarly, SDG 9, which focuses on industry, innovation, and infrastructure,
highlights that technological safeguards that ensure the integrity and reliability of Al systems are
key to responsible innovation and sustainable infrastructure development.

According to Felzmann et al. (2020), deploying technological safeguards is essential to ensure that
Al is developed and used responsibly. Cheong (2024) and Balasubramaniam and Kujala (2023)
emphasize the importance of creating Al systems that prioritize transparency and explainability

to foster trust.

And ensure accountability. Tocchetti et al. (2024) examined the robustness of Al from a human-
centered perspective, emphasizing the intersection of technological challenges and societal needs.

Table 1. Summary of the Governance Block

Component Description Authors
Assessing the adequacy of legal

Regulatory Policies framev_vorks o regglate Al, Zhuk (2024): Abedrabo (2024)
including privacy, bias, and
rights.

Soual_ and Measure_s to promote Al literacy, Shukla (2024): Wirtz, Weyerer &

educational reduce inequalities, and foster Geyer (2018)

reforms multisectoral collaboration. y

safe uardg robustness yz;md human-(?entergé (2024); Tocchetti et al. (2024);

g : Balasubramaniam & Kujala (2023)

governance.

Source: The authors

2.2. Human Intelligence Block
This block analyzes the multiple impacts of artificial intelligence (Al) on human cognitive
processes and social structures. It explores ethical, cognitive, and social aspects, both positive and
negative, and divides them into four main components: Ethical Principles, Cognitive

Augmentation, Cognitive Erosion, and Cognitive Offload.



Ethical Principles are a fundamental component that examines the ethical principles that guide
the development and use of Al, including fairness, transparency, accountability, and respect for
human dignity. This section is based on these principles. The following SDGs are relevant to this
component.

These principles form the basis of this discussion and have significant implications for several
Sustainable Development Goals. SDG 16, which promotes peace, justice, and institution-building,
is closely aligned with promoting fairness, transparency, and accountability in the use of Al,
ensuring that systems operate in a manner that respects human rights and society's

fundamental values.

Additionally, SDG 10, which focuses on reducing inequalities, highlights the importance of
eliminating structural biases and ensuring accessibility and fairness in Al systems. According to
OECD 2019 and UNESCO 2021, Al should contribute positively to society and the environment
by ensuring the equitable distribution of its benefits. This aligns with the notion that trustworthy
Al can play a pivotal role in promoting inclusive growth, sustainable development, and overall
well-being.

Cognitive Augmentation is a component that looks at artificial intelligence's (Al) ability to
enhance human cognitive capabilities through automation, generating insights, and assisting in
solving complex problems. This aspect of Al is closely related to several of the United Nations'
Sustainable Development Goals (SDGs). SDG 4, which aims to ensure quality education,
highlights how Al can enhance learning processes and improve decision-making efficiency,
making it crucial for educational improvement and the development of cognitive skills. SDG 9,
which addresses industry, innovation, and infrastructure, is closely linked to the role of Al in
promoting innovation in industries, particularly by developing technologies that enhance

productivity and quality of work.



In addition, SDG 10, which focuses on reducing inequalities, underscores the importance of
eliminating structural biases and ensuring that Al systems are accessible and fair, thus reducing
social inequalities.

Humble and Mozelius (2024) mention how Al-based educational technologies influence students'
learning processes and cognitive resources in programming and related technical domains. Chen
and Yadollahpour (2024) report that Al is driving a new era in cognitive neuroscience, providing
powerful tools for both research and practical applications. Horvati¢ and Lipi¢ (2021) emphasize
the need for human-centric Al to address biases arising from the black box nature and lack of
transparency in Al systems. This transparency is essential for enabling users to control and
improve Al performance, while ensuring fairness and accountability. Mao et al. (2024) highlight

the ethical.

Moreover, technical challenges, including algorithmic bias and privacy issues, must be addressed
to ensure that these advances are beneficial and sustainable in the long term.

Cognitive erosion is a component that examines the potential for adverse consequences, such as
overreliance on Al systems, which can lead to a decline in critical thinking, problem-solving, and
creativity; the risk of skill obsolescence as Al automates tasks previously performed by humans;
and the potential for Al to manipulate user attention and impact decision-making processes, as is
often observed on social media platforms.

This component is closely related to SDG 4, which promotes quality education and emphasizes
that the unexamined acceptance of Al suggestions can compromise critical thinking, a key
element for effective and reflective education. For its part, SDG 10, which aims to reduce
inequalities, emphasizes that the trend toward addiction to automated solutions can perpetuate
existing disparities, as vulnerable populations may lack access to the necessary tools to develop

their capacities independently.
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The dual perspectives on Al's impact on human intelligence, as analyzed by Passi and VVorvoreanu
(2022) and Nyholm (2024), suggest that heavy reliance on Al technologies can lead to cognitive
biases and a decline in critical thinking and problem-solving skills. Zhai, Wibowo, and Li (2024)
investigate the potential impacts of Al dialogue systems on students' cognitive abilities,
highlighting the risks of reduced critical thinking and creativity, and offer suggestions for
mitigating these challenges in educational settings. Finlay and Takeda (2021) and Williams and
Lim (2024) broadly address the impact of Al on decision-making and its influence on human
feelings, thoughts, and behaviors.

Cognitive Offload examines the social and cultural implications of utilizing Al. Often, people
accept Al suggestions without sufficient scrutiny in various contexts, especially when the Al fails
to offer simple and understandable explanations. The following SDGs are related: SDG 4, which
aims to ensure quality education, emphasizes that this uncritical acceptance can undermine
critical learning, which is essential for practical and formative education. SDG 16, which
promotes peace, justice, and strong institutions, addresses the need for more transparent and
understandable decision-making, reflecting the demand for accountability and fairness in
institutions that implement Al in society.

Meyerhoff et al. (2021) emphasize the need for task-specific strategies rather than a one-size-fits-
all approach. Wahn et al. (2023) underscore the importance of understanding how task structure
and perceived algorithm effectiveness affect decision-making in cognitive discharge.

The study contributes to the broader understanding of human-algorithm collaboration and its
potential to improve efficiency in demanding environments.

Table 2. Summary of the Human Intelligence Block

| Component | Description | Authors
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Ethical Principles Analysis of ethical principles such
as fairness, transparency, and
accountability, with a focus on
equity and  mitigation  of

algorithmic biases

OECD (2019); UNESCO
(2021); Horvatic & Lipi¢
(2021)

Cognitive
Augmentation

Assessing the potential of Al to
enhance human capabilities, such
as problem-solving and creativity,
while addressing the risks of bias
and authenticity.

Humble & Mozelius (2024);
Chen & Yadollahpour (2024);
Mao et al. (2024); Nyholm
(2024)

Cognitive Erosion Exploring the risks of over-reliance
on Al, such as reduced critical
thinking, loss of skills, and

attention manipulation.

Zhai, Wibowo & Li (2024);
Passi & Vorvoreanu (2022);
Finlay & Takeda (2021);
Williams & Lim (2024)

Cognitive Offload Study of the social and cultural
implications of accepting Al
suggestions  without critical
evaluation, with recommendations
to improve  human-algorithm

collaboration

Meyerhoff et al. (2021); Wahn
et al. (2023).

Source: The authors
At the same time, civil society organizations offer crucial perspectives on how Al affects different

communities, particularly those that may be vulnerable to algorithmic biases or other unintended
consequences. Academia, with its focus on rigorous independent research, is equally vital in
helping society understand the broader implications of rapid advances in Al. (Figure 1)

Figure 1. Overview of the top four opportunities offered by Al, four corresponding risks, and the

opportunity cost of Al underutilization

o
{
0

How Al coul be
misused (risks)

CU
(0

Source: Adapted from Cowls & Floridi (2018)
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2.3.  Social Block
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This block examines adaptive and inclusive governance strategies to ensure Al systems align with
broader societal objectives. Its components function as pillars that ensure that policies and practices
reflect society's values and priorities. They are divided into three main components: Impact
Assessment, Policy Adjustments, and Monitoring and Evaluation.

Impact Assessment is a component that highlights the relevance of conducting systematic
assessments to audit Al systems and mitigate associated risks. This component is key to ensuring
that technologies are implemented responsibly and safely. It is mainly related to SDG 10, which
aims to reduce inequalities and underlines that impact assessment should consider how
technologies affect different social groups. This is crucial to ensure that the benefits of Al are

distributed equitably and that any potential harms are identified and mitigated before

implementation. In addition, SDG 16, which focuses on peace, justice, and building strong
institutions, emphasizes accountability and fairness in impact assessments, reflecting a
commitment to developing systems that operate transparently and ethically.

According to Watkins et al. (2021), Stahl et al. (2023), Mantelero and Esposito (2021), and Qian,
Sian, and No (2024), the process involves adopting transparent and accessible methodologies that
consider both the long-term consequences and the inclusion of diverse stakeholders. Buginca et al.
(2023) highlight the challenge of predicting the long-term effects of Al systems by introducing
AHA!. (Anticipating Harms of Al), which identifies potential harms before development or
deployment. Jiang et al. (2023) and Kazim, Thame, and Koshiyama (2021) examined situational
awareness, or the perception of environmental elements, highlighting how applying this concept,
as per Siemon and Strohmann (2020), can enhance collaboration between human intelligence and
Al, as well as decision-making processes.

Policy adjustments examine the need for adaptable and responsive policies and regulations that

13



can evolve in response to technological advances and societal changes. This component is crucial
in ensuring that public policies respond effectively to the ever-evolving dynamics of society and
technology. It is directly related to SDG 9, which promotes industry, innovation, and
infrastructure and emphasizes the importance of adaptive policies that encourage innovation and
sustainable development. This is essential to keep up with the rapid technological and social
transformations that characterize today's world. On the other hand, SDG 17, which focuses on
partnerships and means of implementation, emphasizes the importance of collaboration among
stakeholders, including governments, academia, and industry. This encouragement of cooperation
is crucial for formulating effective and responsive policies that address emerging social needs.

Yar et al. (2024) propose a research agenda in their study that applies machine learning (ML)
models throughout the entire public policy formulation cycle to measure the performance of these

models.

Models in terms of accuracy and precision for specific data. It encourages the adoption of
innovative Al and ML approaches to address socioeconomic challenges and increase the
effectiveness of public policies. Bennear and Wiener (2019) note that static regulation leads to
increasing maladjustments and social losses in the face of rapid technological, scientific, and
societal changes. Therefore, adaptive regulation offers a promising alternative.

Monitoring and Evaluation is a fundamental component concerned with continuous monitoring
and evaluation to verify the effectiveness of Al systems and governance mechanisms. This includes
establishing feedback mechanisms and iterative improvements to ensure transparency,
accountability, and responsiveness to emerging challenges.

The relationship of this component with the SDGs is significant. SDG 16, which promotes peace,
justice, and strong institution-building, highlights that effective monitoring and evaluation ensure

that institutions can be held accountable and that governance practices operate transparently,
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promoting an environment of trust and justice in society. Similarly, SDG 4, dedicated to quality
education, emphasizes that the continuous feedback and adaptability of Al systems can improve
education and skills development by aligning technologies with users' needs. This ensures that
everyone has access to informed and ethical decision-making, reinforcing the role of education as
a vital pillar for sustainable development.

Boldt and Gilbert (2019) and Emery-Xu, Jordan, and Trager (2024) emphasize the importance of
evaluating Al systems based on usability, efficiency, reliability, and accountability for automated
decisions, as well as the protection of personal data and intellectual property rights. Amershi et al.
(2019), Crawford (2021), and Abedin et al. (2022) discuss ethical considerations in formulating
metrics to monitor Al systems, ensuring they align with human values. Palenski (2024), Zaidan
and Ibrahim (2024), Chesterman et al. (2023), and De Almeida, dos Santos, and Farias (2021)

highlight the complexity.

Interconnectedness between ethical, legal, and socio-political considerations in establishing
effective governance mechanisms for Al technologies.

This framework highlights how the various dimensions of the Social Block interact with the SDGs,
emphasizing the importance of an integrated approach in Al governance.

Table 3. Summary of Social Block

Components Description Authors
Impact Assessment Conducting audits to mitigate
risks and anticipate potential | Stahl et al. (2023), Mantelero &
damage with transparent, | Esposito (2021), Buginca et al.
accessible, and inclusive | (2023), Jiang et al. (2023)

methodologies.

Policy Adjustments Creation of adaptable policies
that evolve according to
technological advances, | Yar et al. (2024), Bennear &
promoting collaborative | Wiener (2019)
environments and continuous
learning.

15



Monitoring
Evaluation

and

Establishment of continuous
feedback  mechanisms  and
iterative improvements to ensure
transparency and ethical

Boldt & Gilbert (2019). Emery-
Xu, Jordan & Trager (2024).
Amershi et al. (2019), Crawford

alignment of automated
decisions.

(2021), Abedin et al. (2022)

Source: The authors

Adaptive Al governance requires integrating technical and ethical approaches to ensure alignment
with societal values and promote effective and accountable governance structures.

3. METHODOLOGY

This study employed a mixed-methods approach, combining a narrative literature review with a
framework development process, as Grant and Booth (2009) and Booth, Papaioannou, and Sutton
(2010) recommended. The literature review was limited to the period from 2019 to 2024,
utilizing the Web of Science, ScienceDirect, and Research Rabbit databases. The following terms
were used in the research: "Governance mechanisms,” "Al challenges,” "Human intelligence,"

and "Conceptual framework."

Including the Boolean operators "and” and "or" allows for refinement to broaden the scope of
research and encompass the most significant possible number of results. The review aimed to
synthesize existing knowledge, identify gaps in the literature, and inform the development of a
new framework. This process was particularly crucial due to the rapid evolution of Al
technologies and the associated ethical, social, and cognitive challenges.

The lack of a comprehensive model to address Al's transformative power has been identified as a
significant gap in existing research, particularly given the lag in existing legislation regarding new
Al capabilities (Calo, 2017; Pasquale, 2015; Gasser & Mayer-Schonberger, 2024). Developing the
model involved a three-stage approach (Table 4).

Table 4. Stages of the Model Development Process

| Stages | Description |

16



1. Analysis of the literature | The selected articles were analyzed to identify important themes,
concepts, and perspectives on Al governance. The abstracts were
reviewed to select the one most closely adhering to the
proposal. re

2. Structure Design This internship systematically organized the central themes and
concepts into three blocks: Governance, Human, and Social
Intelligence.

3.  Refinement of the| The proposed framework underwent peer reviews, which
structure provided critical feedback on its comprehensiveness, relevance,
and applicability, suggesting improvements and necessary
adjustments.

Source: The authors
This methodology enabled a comprehensive analysis of the state of the art in Al Governance while
offering a structured format for developing a new model to fill the identified gaps. The resulting
model presents a holistic perspective, considering the complexities of Al governance by
emphasizing its dynamic and iterative nature.

3.1. Framework Proposal
The analysis of the selected articles made it possible to categorize them into three main Blocks:

Governance, Human and Social Intelligence, and their respective components,

In the Governance Block, selected articles were considered that deal with mechanisms, strategies,
and policies aimed at regulating the influence of Artificial Intelligence (Al) on human cognition
and social structures (Table 5).

Table 5. Governance block

Components Description

Regulatory Policies Develop and enforce laws that regulate the use of Al, particularly
in sensitive areas such as health, finance, and public safety.
Establish industry standards for Al development and
implementation through a collaborative process involving
industry, academia, and civil society. Ensure that organizations
comply with regulatory requirements through audits and

reporting.
Social and Educational | Engage the public and stakeholders in discussions about Al
Reforms ethics and governance. Promote Al literacy and education to help

the public understand the benefits and risks of Al, ensuring that
its benefits are distributed equitably across society.

17



Technological safeguards

Implement security protocols to prevent Al from causing harm
and ensure robust cybersecurity measures to safeguard Al
systems against malicious attacks. Promote interoperability
standards to facilitate the seamless integration of Al systems.

Source: The authors

In the Human Intelligence Block, the selected articles that deal with the impact of Artificial

Intelligence (Al) on human intelligence were analyzed, with a focus on cognitive processes, as

presented in Table 6.

Table 6. Human Intelligence Block

Components

Description

Ethical Principles

Establish clear ethical guidelines for Al development and
deployment through independent ethics committees that review
Al projects, ensuring transparency in Al algorithms and
decision-making  processes. Establish clear lines of
accountability and put effective redress mechanisms in place
when ethical violations occur.

Cognitive Enhancement
(Extension of skills)

Enhance human cognitive capabilities by automating tasks,
providing valuable insights, and assisting in the solution of
complex problems. Al-powered tools such as machine learning
algorithms and generative Al can process and analyze large
amounts of data far

Components

Description

Beyond human capability, allowing for faster and more informed
decision-making.

Cognitive erosion
(obsolescence of skills)

As Al systems take over repetitive or complex activities,
humans may lose proficiency in skills previously essential for
work, decision-making, or learning.

Cognitive offload
(transfer of cognitive tasks)

Ensuring cognitive autonomy and adaptability in the workforce
and society while preserving human skills when Al systems
perform tasks faster, more accurately, and with less effort.
Examining how transferring cognitive tasks from humans to Al
systems can free up human cognitive resources for other tasks.
However, it can also lead to a reliance on Al for specific
functions.

Source: The authors.

In the Social Block, articles on iterative improvement through monitoring, feedback, evaluation,

and stakeholder contributions were considered, as shown in Table 7.

Table 7. Social Block
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Components Description

Impact assessment Address the impact of Al on the labor market through retraining
programs and initiatives that promote job creation. Develop
economic policies that support innovation while mitigating the
economic impacts of Al through funding research and development
in Al ethics and governance.

Policy adjustments Establish specialized government agencies to oversee the
development and deployment of artificial intelligence. Promote
international collaboration to develop global standards and best
practices for Al governance. Promote the involvement of various
stakeholders, including industry,

academia, and civil society, in Al governance.

Monitoring and | Develop metrics to assess the effectiveness of Al governance
Evaluation mechanisms. Implement continuous monitoring systems to track the
impact of Al on society. Promote feedback loops to incorporate
lessons learned from necessary adjustments to governance
mechanisms.

Source: The authors.
3.2. Authors used to build the framework.
Next, for each block, the primary authors who contributed to scientific studies related to each

component are highlighted.

Table 8. Distribution of authors by the components of the Governance Block

Components Authors

Block structure Huang, et al. (2024); Gasser & Almeida (2017);
Taeihagh (2021); Wirtz, Weyerer Sturm (2020); Yeung
(2019)

Regulatory Policies Camilleri (2023); Hogan & Lasek-Markey (2024);
Francés-Gomez (2023)

Social and Educational Reforms Bayly-Castafieda, Ramirez-Montoya and Morita-

Alexander (2024). ; Zhai, Wibowo & Li (2024); Tang
Kuok Ho, D. (2024).

Collaborative Governance Eschenbrenner et al (2022); Zaidan & Ibrahim (2024);
De Almeida, dos Santos & Farias (2021)
Technological Safeguards Coeckelbergh (2024); De Almeida, Santos & Farias

(2021); Ahmed, Wahed & Thompson (2023)

Source: The authors
The authors in Table 8 ensure that when components work together, Al is developed and used
responsibly, ethically, and in alignment with the Sustainable Development Goals. Collaboration
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among different sectors, including governments, civil society, academia, and industry, is essential
for effective Al governance.

Table 9. Distribution of authors by the components of the Human Intelligence Block

Human Intelligence Authors

Ethical Principles Jobin, lenca & Vayena (2019). Cowls & Floridi
(2018). Al-Zahrani and Alasmari (2024).; Sifat
(2023).

Cognitive Augmentation Swanepoel (2021b); Zhai, Wibowo & Li (2024);
Humble & Mozelius (2024)

Cognitive Erosion Mogi (2024); Bhatt et al. (2023); Gerlich (2024)

Cognitive Discharge Meyerhoff et al. (2021); Wahn et al. (2023); Boldt &
Gilbert (2019)

Source: The authors

The authors in Table 9 ensure that these four components interact to outline a comprehensive
understanding of how Al impacts human cognitive capabilities and well-being. It is crucial to
recognize both the benefits and risks associated with the interaction between human intelligence and

Al, promoting responsible and ethical use of technology.

Table 10. Distribution of authors by the components of the Social Block:

Components Authors

Al Impact Assessments Stahl et al. (2023), Mantelero & Esposito (2021),
Buginca et al. (2023), Jiang et al. (2023)

Policy Adjustments Agrawal, Gans & Goldfarb (2019); Wang & Siau
(2018); Androniceanu (2023).

Monitoring and Evaluation Crawford, 2021; Amershi et al., 2019; Abedin et al.,
2022.

Source: The authors

The authors in Table 10 ensure that these three components act as pillars to ensure that Al
policies and practices reflect society's values and priorities, promoting fair, inclusive, and
sustainable technological development. Integrating these elements enables adaptive governance
that considers both societal needs and the evolution of technology, ensuring that Al is used in an

ethical and responsible manner.
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The need for governments, businesses, and academic institutions to collaborate on creating
transparent and comprehensive policies that prioritize human well-being and justice is increasingly
evident. This collaboration is essential to address the complex ethical, legal, and social challenges Al
poses. By aligning Al regulation with international human rights standards and creating robust and
inclusive policies that engage stakeholders from diverse backgrounds, we can ensure that Al
technologies are developed and deployed responsibly.

Al governance should be dynamic and adaptable, involving ongoing monitoring and regular
adjustments to keep up with technological advancements. Promoting a broad understanding of the
technological implications is crucial, as it creates an informed citizenry capable of meaningfully
participating in discussions about the development and use of Al. This approach requires
comprehensive stakeholder engagement, ensuring that diverse perspectives are considered when
developing regulatory strategies.

A proactive governance model is essential, as it anticipates future technology trajectories and
potential challenges before they become critical (Figure 2). By reframing technological
development as a nuanced journey of creation and responsibility, we can embrace technological
progress with curiosity and optimism rather than fear. This perspective suggests that our relationship
with technology can be more organic, adaptable, and fundamentally human, as well as collaborative
endeavors that reflect our highest aspirations and more thoughtful judgment.

Figure 2. Governance for Al — Dynamic Human Intelligence Framework
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Governance for Al - Human Intelligence Dynamic Framework

[ Governance Block ]4—{ HumanBlant;I(hgence ]4——»[ Societal Block ]

Regulatory policies Ethics Principles Impact assessment
Cognitive Augmentation
Cognitive Erosion

Cognitive Offload Monitoring and Evaluation

Social and Educational Reforms Policy Adjustments

Technological safeguards

Source: The authors

The proposed framework (Fig. 2) is aligned with the Sustainable Development Goals (SDGs) of
the UN 2030 Agenda, reinforcing its relevance for developing ethical and responsible Al.
Including the SDGs demonstrates concern for social justice, equality, and sustainable
development, which is essential in Al governance. It is dynamic and adaptable, recognizing the
rapid evolution of Al technologies and the need for governance mechanisms that keep pace with
these changes. Adaptability is crucial to addressing emerging challenges and ensuring the
framework's relevance over time.

The proposed framework integrates ethical, regulatory, and participatory perspectives, promoting
a comprehensive understanding of Al's challenges and opportunities. This multidisciplinary
approach is essential for effective governance, considering the complexity of the interaction
between Al and human intelligence. Collaboration among diverse stakeholders (governments,

academia, industry, and civil society) is essential for the responsible development and

implementation of Al. This collaboration ensures that different perspectives are considered and
that Al policies reflect society's values and priorities.
The framework addresses the risks of overreliance on Al, such as cognitive erosion and cognitive

discharge, by proposing strategies to preserve human capabilities and critical thinking. This focus
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on Al's cognitive impacts demonstrates the model's concern with ensuring that technology does not
compromise human skills and autonomy. It is built on a comprehensive literature review, including
studies from 2019 to 2024. This solid theoretical foundation lends credibility to the model,
demonstrating that it is grounded in existing research and knowledge in the field.

Therefore, we highlight some limitations for future studies: The model lacks empirical validation
across different contexts, and the absence of practical tests limits the assessment of its
effectiveness and applicability in real-world scenarios. Future studies should focus on empirically
validating the framework through case studies, experiments, and other research methodologies.
The qualitative analysis used to develop the framework may introduce subjectivity and limit the
generalizability of the results. Future studies could complement the qualitative approach with
quantitative methods to increase the objectivity and generalizability of the results. Although the
model aims to be globally relevant, it may need to be adapted to different cultural and social
contexts. Future studies could examine the framework's adaptability in various cultural contexts,
identifying factors that influence its implementation and adjusting it accordingly to meet local
needs.

4. FINDINGS

This research proposes a model structured into three blocks — governance, human intelligence,
and social intelligence — to provide a holistic understanding of the complex interaction between
artificial intelligence (Al) and human intelligence. The blocks are interconnected, reflecting that
while they can operate independently, they also have an essential interdependence. This dynamic
relationship enables continuous feedback and highlights the importance of adaptability over time,
particularly given the ever-evolving nature of Al. The governance block encompasses the
policies, regulations, and guidelines that guide the use and development of Al. It includes
establishing ethical standards, ensuring data privacy, and promoting social responsibility.
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Governance also involves social and educational reforms as technology evolves, ensuring that Al
practices remain aligned with the values and goals of the SDGs.

The human intelligence block focuses on humans' cognitive and emotional capacities when
interacting with Al. As Dattathrani and De R. (2022); Fanni et al. (2023) and Felzmann et al.
(2020); warn of Al's potential risks to cognitive autonomy and human agency and underline the
need for strategies to preserve human capabilities and critical thinking, the block includes
understanding human skills such as creativity, empathy, and decision-making, which complement
and, in many cases, surpass Al's capabilities. The interaction between human intelligence and Al
can lead to more effective and innovative solutions, leveraging the strengths of both.

The social block addresses the interaction between Al and society. Through policy adjustments, it
promotes measurements to assess the understanding of how Al affects and is affected by social,
cultural, and economic dynamics. Social intelligence examines how Al can address social issues,
such as inequality and digital exclusion, and foster social well-being. Additionally, it considers
the ethical and social implications of using Al, ensuring that the technology is developed and
implemented in a manner that benefits society.

There is interdependence, interconnection, and adaptability between the three Blocks.
Interdependence ensures that human capacities and social dynamics inform governance policies,
while ethical and regulatory guidelines guide Human and Social Intelligence. Interconnectedness
and adaptability are crucial for ensuring that Al is developed and utilized ethically, responsibly,

and beneficially in society.

By considering these blocks in an integrated manner, organizations can fully leverage the
capabilities of Al and human intelligence, promoting innovation, problem-solving, and social
well-being. Therefore, this framework provides a comprehensive approach to understanding the

intricate interplay between Al and human intelligence.
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The model's key findings answer the research question: How can governance mechanisms
effectively mediate interactions between artificial intelligence (Al) and human intelligence?
Analysis of the Model and related literature revealed key challenges and opportunities, such as
Regulatory reforms
e Effective regulatory policies that guide responsible Al use and balance innovation with
ethics.
e Integrated principles and guidelines into Al systems, considering their ethical
implications.
e The adoption of a flexible approach, allowing iterative adjustments and regular risk
assessments.
e The promotion of user protection and innovation through collaborative, hybrid solutions
involving public and private organizations.
e Ensuring transparency and accountability while balancing data protection, intellectual
property, and system complexity.
Social and Educational Reforms:
o Enhance public understanding of Al capabilities, limitations, risks, and benefits.
o Collaborate with academia, government, and industry for effective governance.
e Focus on specialized training, public education, and expert development of Al technologies
for end users.
Technical Safeguards:
o Adopt explainable Al to promote transparency and accountability.
e Implement algorithmic auditing to increase user trust and mitigate risks.
o Ensure data quality, evaluation, model testing, and techniques like reinforcement learning

and human feedback.

25



The importance of ethical principles was underlined: a) empowering individuals and
communities, b) including vulnerable and marginalized groups, c) respecting their autonomy and
dignity, d) ensuring that Al decisions do not compromise freedoms and human rights and utilize
Al to mitigate social and economic inequality by fostering inclusion, equity, and sustainability
through bias-minimizing algorithms. For responsible use, developers and organizations must be
accountable for the results of Al decisions by deploying accountability mechanisms and robust

governance practices.

Cognitive augmentation through human-artificial intelligence (Al) interaction reflects how
machines can complement and enhance human cognitive capabilities. This collaboration: a)
optimizes data analysis and information processing in complex and repetitive tasks for humans, b)
frees up time for more creative and reflective activities, ¢) produces more effective and innovative
solutions, and can even analyze the impact of economic and health crises in urban spaces and
propose solutions to social and economic trends. d) Enhances human cognition in decision-making
and productivity, benefiting society. However, there are ethical concerns surrounding the reliance
on technology, including privacy and algorithmic discrimination. The key to the success of this
interaction between humans and Al lies in understanding the complementary strengths of both
human and Al intelligence. Therefore, human-Al collaboration enhances capabilities and
redefines how we interact with the world around us, creating new opportunities for cognitive
development.

Cognitive erosion can lead to a decline in mental abilities due to the increased use and
overreliance on technology, particularly Al. Authors have stated that over-reliance on Al can a)
reduce curiosity and the desire to explore new knowledge; b) lead to a cycle of intellectual apathy;
¢) negatively impact the human ability to think critically and solve problems independently; and d)

affect the depth of understanding. Further observation suggests that even reliance on browsers
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and calculators can lead to a decline in basic cognitive skills. Therefore, the future use of Al must
consider its cognitive and pedagogical implications, encouraging activities that stimulate critical
thinking and creativity and ensuring a balanced use of technology that does not compromise
essential mental functions.

Cognitive Offload, or the delegation of cognitive functions to Al, involves transferring
responsibilities for information processing, decision-making, and problem-solving from the
human mind to technological systems. This approach generates both opportunities and dangers,
including the reduction of human autonomy and cognitive abilities. It has been found that by
making tasks easier to perform, Al can limit people's ability to complete them without

technological support, requiring careful attention to avoid this limitation.

Therefore, regulatory bodies, developers, educators, and business leaders must collaborate to
create a) a responsible ecosystem that promotes technological innovation and the preservation of
fundamental cognitive skills, b) education programs, research on technological dependency, and
c) solutions that help maintain cognitive skills are crucial to building a future in which humans and
technologies coexist in a balanced way.

Impact Assessments allow us to understand how Artificial Intelligence (Al) affects individuals,
groups, organizations, and society. These assessments utilize data analysis and feedback
personalization. In education and other sectors, methods such as a) academic performance analysis,
b) personalization of learning, and ¢) administrative efficiency quantify the impact of Al. The
technology's most efficient and accurate ability to compile and analyze performance data,
offering objective evaluations and personalized suggestions, has emerged. Impact assessments
identify the benefits and risks associated with technology, informing decisions and policies
related to Al.

Artificial intelligence (Al) governance should be an iterative process; as new information is
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gathered and technology evolves, it enables policy adjustments aimed at promoting the well-
being of society. This process involves continuous assessment of the impacts of Al policies by
documenting, verifying compliance with initial planning, exposing learnings arising from
implementation, and communicating the results to ensure that stakeholders are aware of and can
manage the associated risks, as well as increasing accuracy in the evaluation of public policies.
Additionally, creating evaluation committees that oversee the integrity of Al systems and manage
regulatory risks is crucial to ensure that policies are adequate and minimize biased outcomes.
Monitoring and evaluation can make the technology be used following ethical principles and
requires continuous collaboration among various stakeholders, ensuring that Al systems: a) are
developed and used in a way that reflects a variety of perspectives and values and b) identify risks
such as biases and privacy violations, promoting trust and innovation. The
integration of monitoring practices enables a) the detection of problems about to arise and b) rapid
interventions. Given that Al technology transcends borders and impacts diverse societies
differently, Al management must be conducted globally to align regulatory practices and
standards, prevent conflicts, and foster coordination.

A framework for governing the interaction between Al and human intelligence that integrates
regulatory policies, social and educational reforms, technical safeguards, and ethical principles can
address the growing cognitive challenges that arise when individuals rely excessively on Al tools,
thereby reducing their engagement in critical thinking and analytical tasks.

After analyzing the findings, we consider the Al governance framework a valid academic proposal,
as it aligns not only with the 2030 SDGs but also with the growing need to implement ethical and
responsible systems for the development and use of Al. Al governance should be viewed as a
comprehensive system of rules, processes, structures, and tools that ensures the responsible use of

Al, aligning with organizational principles and ethical and social standards. In addition, adopting
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governance frameworks is crucial for mitigating risks, such as bias, discrimination, and privacy
violations, while promoting the efficient development of Al.

Several frameworks have been developed to guide the implementation of Al governance, including
the European Union's ethical guidelines for trustworthy Al. These guidelines highlight the
importance of transparency, accountability, and human oversight throughout the Al lifecycle.
Integrating and enforcing these guidelines can lead to better outcomes in organizational goals and
increase user acceptance of Al. Thus, the proposal of a governance framework not only facilitates
compliance with new regulations but also contributes to a more ethical and responsible use of
technology.

5. CONCLUSION
This study aimed to propose a dynamic framework for governing interactions between artificial

intelligence (Al) and human intelligence, emphasizing the identification and structuring of
mechanisms that moderate the impacts of Al on human cognition, as well as the formulation of
guidelines to balance innovation with ethical and social responsibility. With this objective, the
study seeks to answer the research question: How can governance mechanisms effectively mediate
the interactions between artificial intelligence (Al) and human intelligence?

A new model, comprising three Blocks (Governance, Human, and Social), was presented to
understand and manage the complex interaction between Al and human intelligence. In addition to
simplistic binary approaches, it sought to focus on the ethical, social, and cognitive dimensions of
Al's impact. By examining how these dimensions can moderate the impact of Al on human
cognition and society, the study provides a roadmap for striking a balance between innovation
and accountability.

The proposed model has some limitations, which the study recognizes. These limitations can be

grouped into three main categories. Empirical validation: The lack of case studies or practical
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applications of the model in real-world scenarios makes it difficult to assess its applicability and
relevance. Qualitative approach: Although qualitative analysis has provided relevant
information, it is subject to the researcher's subjectivity and limits generalization to other
contexts. The qualitative nature of the research may limit the ability to replicate or verify results
in different settings. Literature selection: The narrative review of the literature may have
introduced bias in the selection of studies due to limitations in language, publication period, or
specific focus areas. Despite the limitations presented, the study highlights the primary
contributions of the model to management. The model provides a framework for informed
management and decision-making in the field of Al, emphasizing the importance of considering
the ethical, social, and cognitive dimensions to ensure that technology is developed and used for
the benefit of society.

The study's main contributions include a holistic model aligned with the 17 Sustainable
Development Goals of the 2030 Agenda, which integrates the ethical, regulatory, and participatory
aspects of Al governance. This model guides the responsible development and implementation of
Al technologies, emphasizing dynamic adaptability to address the rapid evolution of Al and
unforeseen challenges.

The study emphasizes the significance of multi-stakeholder engagement in developing inclusive
and responsible Al. It also addresses the mitigation of cognitive risks, warns of potential threats to
cognitive autonomy and human agency, and emphasizes strategies to preserve human capabilities
and critical thinking.

This research provides a foundation for future Al governance research and policymaking. Empirical
validations and longitudinal studies are crucial for assessing the framework's effectiveness across
various scenarios and cultural contexts. Policymakers should develop clear ethical guidelines and

regulations to ensure the accountable development of Al, striking a balance between innovation and
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the well-being of people.

Despite its contributions, the study has limitations, including the need for empirical validation and
potential biases in literature selection. Future research should investigate factors influencing Al-
human intelligence interaction, such as cultural diversity and interdisciplinary collaboration, and
assess the long-term impacts of Al strategies.

The proposed framework offers a structured approach to address the complexities of Al-human
interaction, promoting evidence-based strategies to tackle ethical, cognitive, and social challenges.
Continuous refinement and validation in practical scenarios are crucial for the effective
implementation of this approach.
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