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Abstract 

The right to privacy in the age of artificial intelligence (AI) is a pivotal and complex issue that 

intersects with technology, law, and ethics. As AI continues to evolve and become integral to various 

sectors—including healthcare, finance, and law enforcement—the privacy of individuals is increasingly 

at risk. AI systems often require vast amounts of personal data to function effectively, which can reveal 

intimate details about individuals' lives and potentially lead to privacy invasions if misused or inadequately 

protected. This has raised significant concerns about mass surveillance, the erosion of privacy rights, and 

the ethical use of AI. 

Historically, the right to privacy has been deeply embedded in legal and moral frameworks, even if not 

explicitly stated in the U.S. Constitution. Legal precedents, such as the Supreme Court's decision in Griswold 

v. Connecticut, have affirmed privacy protections under various amendments, recognizing its essential role in 

safeguarding individual liberty and democratic values. Globally, the right to privacy is supported by over 185 

national constitutions and international declarations like the Universal Declaration of Human Rights, 

underscoring its universal importance. 

The rapid development of AI technologies presents both opportunities and challenges. On the one 

hand, AI offers significant benefits, such as improved prediction, optimization of operations, and personalized 

solutions across various industries. On the other hand, the extensive data collection required for AI 

functionalities introduces substantial risks, including potential misuse of biometric data and other personal 

information. These concerns are particularly pronounced in applications like emotion recognition, biometric 

categorization, and remote biometric identification, which necessitate stringent regulatory oversight to 

prevent abuse and ensure compliance with legal standards. 

Legal frameworks such as the European Union's General Data Protection Regulation (GDPR) have been 

established to address these challenges by imposing strict guidelines on data protection and privacy. However, 

the complexity and invisibility of data collection methods used by AI systems make enforcement difficult. 

Moreover, AI's ability to perpetuate biases present in training data raises ethical concerns about discrimination 

and fairness. Addressing these issues requires a comprehensive approach involving robust governance, 

accountability measures, and international collaboration to ensure that the benefits of AI are realized while 
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protecting individual rights and maintaining public trust. 

 

Keywords: AI, right to privacy, GDPR, Legal and Regulatory Framework, Algorithmic 

Discrimination. 

Historical Context 

The right to privacy has deep legal, moral, and historical roots in American society. It is considered a 

fundamental right protected by the Constitution of the United States, although it is not explicitly mentioned 

in the document itself[1]. Privacy serves essential human needs by creating zones for individual liberty, 

autonomy, seclusion, and self-definition, which includes the exercise of free expression, family life, intimacy, 

and other personal relationships[1]. Moreover, it protects marginalized or vulnerable individuals and groups, 

safeguards democratic values, and maintains the integrity of democratic institutions and processes, including 

elections[1]. 

The significance of privacy in American law was notably affirmed by the Supreme Court in cases such 

as Griswold v. Connecticut, which extended privacy protections under the Ninth Amendment[2]. This 

decision has since required nuanced applications of privacy rights, as different contexts demand different 

considerations. Legal scholar Daniel Solove has emphasized the need to view privacy as a multilateral issue, 

arguing that its value varies depending on the specific harm or problem being   addressed[2]. 

In the international context, the right to privacy is echoed in over 185 national constitutions, 

highlighting its global importance[3]. The Universal Declaration of Human Rights (UDHR), adopted by the 

United Nations General Assembly on December 10, 1948, is often interpreted to support the right to privacy 

through Article 12, which protects individuals from arbitrary interference with their privacy, family, home, 

or correspondence, and safeguards their honor and reputation[3]. 

Historically, the role of privacy has evolved alongside technological advancements. With the advent 

of networked computer databases, concerns about privacy have escalated. David Flaherty's work on 'data 

protection' outlines how the collection, use, and dissemination of personal information can pose threats to 

privacy[2]. Flaherty's idea of privacy as information control underpins many fair information practices used by 

governments worldwide, emphasizing individuals' desires to control how their information is used and to be 

left alone[2]. 

The right to privacy, although not explicitly stated in the U.S. Constitution, underlies many 

constitutional protections for sensitive and intimate activities. If this right were to be eroded, it could 

jeopardize the array of connected rights that hinge upon the assurance of privacy[3]. 

Impact of Artificial Intelligence 

Artificial intelligence (AI) is a fast-evolving family of technologies that can contribute to a wide array 

of economic and societal benefits across various industries and social activities. By enhancing prediction, 

optimizing operations and resource allocation, and personalizing digital solutions, AI provides key 

competitive advantages to companies and supports socially and environmentally beneficial outcomes in 
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sectors such as healthcare, farming, education, infrastructure management, energy, transport, public services, 

security, and climate change mitigation[4]. 

However, the rapid development and deployment of AI also bring about significant risks and challenges, 

especially concerning privacy and data protection. AI systems often require large amounts of personal data, 

including biometric information, to function effectively. This data can reveal intimate details about individuals' 

lives, leading to potential privacy invasions if misused or inadequately protected[5]. The indiscriminate and 

often covert collection of data through AI systems targets virtually everyone using digital devices, raising 

concerns about mass surveillance and the erosion of privacy rights[6]. 

Particularly concerning are AI applications like emotion recognition systems, bio- metric categorization 

systems, and remote biometric identification systems. These systems utilize biometric data to infer emotions, 

categorize individuals, or identify persons from a distance, posing risks of misuse and potential harm to public 

interests and individual rights[4]. The use of AI for real-time remote biometric identification in publicly 

accessible spaces for law enforcement purposes involves processing biometric data in ways that necessitate 

stringent regulatory oversight to prevent abuse and ensure compliance with legal standards[4][7]. 

Moreover, AI's capabilities in extracting, re-identifying, linking, and acting on sensitive information 

increase the risk of personal data being exploited and exposed, further heightening privacy concerns[7].  The 

need for data to train AI models, such as large language models and generative AI systems, also underscores 

the tension between technological advancement and the protection of individual privacy[5]. In response to 

these challenges, regulations such as the proposed Artificial Intelligence Act aim to establish harmonized 

rules to govern AI's development and use, ensuring that the socio-economic benefits of AI are realized while 

mitigating associated risks and protecting individual rights[4]. 

Privacy Challenges Posed by AI 

AI privacy is the set of practices and concerns centered around the ethical collection, storage, and usage 

of personal information by artificial intelligence systems. It ad- dresses the critical need to protect individual 

data rights and maintain confidentiality as AI algorithms process and learn from vast quantities of personal 

data[8]. Ensuring AI privacy involves navigating the balance between technological innovation and the 

preservation of personal privacy in an era where data is a highly valuable commodity. 

Complexity and Invisibility of Data Collection 

AI systems rely on a wealth of data to improve their algorithms and outputs, employing a range of 

collection methods that can pose significant privacy risks. The techniques used to gather this data are often 

invisible to the individuals from whom the data is being collected, leading to breaches of privacy that are 

difficult to detect or control[8]. This invisibility can result in a lack of awareness among individuals about 

how their data is being utilized, further complicating efforts to safeguard privacy. 

Lack of Control and Consent 

Automated data-gathering systems often bypass the need for explicit consent and control by individuals over 
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their personal data. Unlike traditional inter-personal inter- actions where individuals can exercise control over 

which bits of information they want to reveal, AI-enabled systems make decisions and generate profiles 

without considering the data subject's intentions[6]. This diminishes the individual's ability to manage their 

personal information and leads to concerns about unauthorized data usage. 

Ethical and Security Concerns 

The importance of privacy in the digital era cannot be overstated. It is a fundamental human right 

necessary for personal autonomy, protection, and fairness[9]. As AI technologies become more 

sophisticated, they can make decisions based on subtle patterns in data that are difficult for humans to discern, 

posing significant ethical and security concerns. Individuals may not be aware that their personal data is being 

used to make decisions that affect them, which raises questions about transparency and accountability in AI 

decision-making processes[9]. 

Data Collection Platforms 

Data collection platforms, such as SurveyMonkey, Google Forms, and Qualtrics, facilitate the 

collection, storage, and management of data from various sources[10]. While these platforms streamline data 

collection, they also introduce risks related to data privacy. The process of data collection involves gathering, 

measuring, and analyzing data from multiple sources, which, if not managed properly, can lead to privacy 

violations[10]. Researchers must carefully define the problem statement and ensure accurate data collection 

to maintain research integrity and protect personal data. 

Data Labeling and Aggregation 

Key actions in the data collection phase include labeling, ingesting, and aggregating data from multiple 

sources[11]. Labeled data is processed by adding meaningful tags, enabling models to learn from it. The 

integration of data from various sources forms the foundation of AI models, but it also presents challenges 

related to data privacy and security. Understanding data acquisition, annotation, and improvement methods is 

crucial for effectively managing privacy risks associated with AI[11]. 

Legal Frameworks 

European Approach to Data Protection 

The legal questions raised by artificial intelligence (AI) concern not only technical issues but also 

social and economic orders, impacting individual life, research, and science. The existing European legal 

framework, particularly the General Data Protection Regulation (GDPR), should be further enhanced to 

distinguish it from data protection regimes in the US and China. This enhancement would make the 

European approach an attractive alternative while maintaining the current model of individual 

protection[12]. The ongoing GDPR evaluation presents an opportune time for such an initiative, which 

requires the cooperation of users, developers, data protection authorities, policymakers, scientists, and civil 
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society to reconcile data protection with technological and legal advancements[12]. 

Efforts must be made to achieve a higher degree of legal harmonization due to the cross-border nature of 

data processing and the significance of AI-related issues. An ideal development would be the establishment of 

an overarching supra- or transnational legal framework, containing an independent regulatory regime suited to 

the characteristics of AI. This regime would need to address challenges arising from the interplay of multi-level 

legal systems and conflicts between different data protection regimes. For example, the harm-based approach of 

US data protection law, the far-reaching data processing and surveillance allowed in China, and the GDPR’s 

preventive prohibition subject to permission model could potentially clash[12]. 

GDPR and Sensitive Data 

Article 9 GDPR establishes a separate regulatory regime for special categories of personal data and 

prohibits the processing of these types of data unless specific exemptions apply. These data types include 

genetic and biometric data or data concerning health. Automated decisions, including profiling, must not be 

based on sensitive data unless exemptions apply as outlined in Article 22(4) GDPR. The processing of large 

amounts of sensitive data requires an obligatory data protection impact assessment under Article 35(3)(b) 

GDPR. The use of AI poses new challenges for protecting sensitive data, as improved methods of data 

analysis and combination increase the likelihood of cases involving sensitive data under Article 9 and Recital 

51 of the GDPR[12]. 

Automated Decision-Making and Profiling 

Article 22 GDPR is intended to protect individuals from decisions based solely on automated 

assessments of their personal profiles, which could degrade individuals to mere objects of computer-assisted 

programs. Therefore, the GDPR imposes additional obligations to provide information when automated 

decision-making procedures are used. According to Articles 13(2)(f), 14(2)(g), and 15(1)(h) GDPR, 

controllers must provide ‘meaningful information about the logic involved’ in data processing. However, this 

obligation can be challenging when dealing with complex and potentially inexplicable AI processes[12]. 

National and Union-Level Enforcement 

Member States play a crucial role in applying and enforcing GDPR provisions, including imposing 

effective, proportionate, and dissuasive penalties for infringements. Each Member State should designate 

national competent authorities to supervise GDPR application and implementation. These authorities ensure 

efficient organization and act as official points of contact at both national and Union levels[4]. The legal 

framework includes mechanisms to adapt dynamically as technology evolves and new concerns emerge[4]. 

The Regulation will be reviewed and evaluated five years after its entry into force, with the Commission 

reporting the findings to the European Parliament, the Council, and the European Economic and Social 

Committee[4]. 

Harmonization and Innovation 
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The proposed legal framework for AI in the European Union aims to avoid fragmentation of the Single 

Market by creating consistent rules for AI systems. 

Accountability and Governance 

In the context of artificial intelligence (AI), accountability and governance are crucial elements that ensure 

the responsible and ethical use of AI systems. These elements are organized around three key ingredients: 

information flow, AI system evaluations, and government support for an accountability ecosystem[7]. 

Information Flow 

Information flow involves the documentation of AI system development and deployment, relevant disclosures 

detailed for stakeholder audiences, and the provision of adequate access to AI system components for 

researchers and evaluators[7]. This thorough documentation process is essential for tracing the decision-making 

pathways within AI systems, thereby promoting transparency and accountability. 

AI System Evaluations 

AI system evaluations are critical for establishing trust in AI technologies. Governments may require 

independent evaluations and pre-release certifications or licensing in some cases to ensure that AI systems 

meet specific standards before they are deployed[7]. This process helps in identifying potential risks and 

mitigating them proactively. 

Government Support for Accountability Ecosystem 

Government support is necessary for creating an accountability ecosystem that facilitates effective scrutiny of 

AI systems. This includes establishing national competent authorities to oversee the application and 

implementation of relevant regulations[4]. Each Member State is required to designate a national supervisory 

authority, which acts as the notifying authority and market surveillance authority, to ensure objective and 

impartial oversight of AI systems[4]. 

Lessons from Other Models 

Learning from other accountability models outside the AI space can provide valuable insights. These lessons can 

help in developing robust mechanisms for AI account- ability by integrating effective practices from different 

fields[7]. 

Legal and Regulatory Framework 

The European Union (EU) has proposed a comprehensive regulatory framework to govern AI systems. 

This includes the establishment of a European Artificial Intelligence Board to facilitate the smooth and 

harmonized implementation of AI regulations across Member States[4]. The regulation also mandates high 

data quality for training AI systems to prevent discrimination and ensure that AI systems perform as 

intended[4]. 
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Importance of AI Governance 

Effective AI governance encompasses policies, procedures, and structures that oversee the 

development, deployment, and use of AI within an organization. A robust AI governance framework helps 

businesses mitigate risks, ensure accountability, promote transparency, and foster trust among 

stakeholders[13]. By establishing clear roles and responsibilities for AI initiatives, organizations can 

guarantee that all aspects of AI governance are adequately managed, thereby minimizing legal, ethical, and 

reputational risks[13]. 

Ethical Considerations 

Ethical considerations in the context of data privacy and artificial intelligence (AI) encompass various 

dimensions, including ensuring informed consent, maintaining transparency about data usage, and protecting 

against unauthorized access. Adopting privacy-by-design principles, conducting regular audits, and employing 

advanced encryption techniques are considered best practices in this field[14]. Compliance with regulatory 

frameworks such as the General Data Protection Regulation (GDPR) and the California Consumer Privacy 

Act (CCPA) is essential for organizations to foster trust and safeguard individual privacy rights[14]. 

Normative Ethical Systems 

The application of normative ethical systems to AI and privacy is complex. Less rule-rigid and more flexible 

ethical systems may be favorable, especially in high-risk situations such as emergencies, where rapid 

deployment of ethical imperatives is necessary[15]. For instance, a deontological or consequentialist 

approach might focus on fulfilling specific duties or minimizing suffering, whereas a composite virtue-

ethical and consequentialist system might optimize virtue and patient care by choosing the right level or 

kind of rule consequentialist imperative[15]. Training deep learning systems to handle these ethical demands 

effectively is crucial as we advance towards more powerful AI implementations[15]. 

Consent and Control 

Privacy in the age of AI also involves significant concerns about consent and control. In everyday interactions, 

individuals can control the information they reveal to others. However, automated data-gathering systems 

often bypass this control, making conclusions independently of the data subject's intentions[6]. This lack of 

user control raises ethical questions about privacy and the potential harm from unauthorized data usage, such as 

identity theft or discrimination in loan approvals[6]. 

Accountability and Transparency 

Ethical reviews of AI technologies must extend beyond protecting human subjects during software training 
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to consider the downstream impacts on vulnerable groups- [16]. There is an urgent need for organizations 

and regulatory bodies to evaluate the broader ethical implications of AI, particularly regarding the 

transparency of algorithmic decision-making and accountability for discriminatory practices[16][17]. 

Addressing Algorithmic Discrimination 

One significant ethical issue is algorithmic discrimination, which raises fundamental questions about the scope 

of privacy legislation. Transparency measures, such as de- tailed privacy disclosures, can help regulators and 

watchdogs scrutinize companies' data handling practices[17]. Proposals for accountability often include 

transparency requirements that make it easier for consumers and regulators to understand how personal 

information is used in algorithmic decisions[17]. 

Civil rights and consumer organizations advocate for prohibiting or monitoring the use of personal 

information that discriminates against vulnerable populations, reflecting these principles in model legislation 

like the Consumer Online Privacy Rights Act[17]. 

Intellectual Property and Transparency 

Balancing transparency with the protection of intellectual property is another ethical consideration. 

Transparency obligations should be limited to the minimum necessary information, allowing individuals to 

exercise their rights without disproportionately affecting intellectual property protections[4]. Compliance with 

relevant legislation, such as Directive 2016/943 on trade secrets, ensures that any disclosure of confidential 

information adheres to legal standards[4]. 

Guidelines and Best Practices 

Transparency Obligations 

The principle of transparency is fundamental when dealing with AI systems, particularly in the context 

of personal data processing. According to Article 5(1)(a) of the General Data Protection Regulation (GDPR), 

personal data must be processed transparently concerning the data subject[12]. This principle is underscored in 

Recital 39 of the GDPR, which stipulates that information and communication relating to personal data 

processing must be easily accessible and easy to understand, using clear and plain language[12]. 

Increased transparency obligations are designed to balance the right to intellectual property protection 

(Article 17(2)) and the need for individuals to exercise their right to an effective remedy. These obligations are 

limited to the minimum necessary information required for transparency towards supervision and 

enforcement authorities, and any disclosure will comply with relevant legislation, including Directive 

2016/943  on trade secrets[4]. 

National Competent Authorities 

Effective governance of AI systems involves the designation of national competent authorities. These 

authorities are responsible for ensuring compliance with AI regulations and providing necessary guidance. The 
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guidelines include issuing opinions, recommendations, and written contributions on technical specifications 

and standards, as well as on the use of harmonized standards or common specifications[4]. 

Equitable Treatment and Justice 

The use of AI in the criminal justice system must promote equitable treatment and ensure fair and 

impartial justice. The Attorney General, in consultation with other federal agencies, is tasked with 

providing guidance, technical assistance, and training on best practices for investigating and prosecuting 

civil rights violations and discrimination related to AI[18]. Furthermore, the Attorney General is required 

to submit a report on the use of AI in various aspects of the criminal justice system, including sentencing 

and parole, within a specified timeframe[18]. 

Privacy and Data Protection 

In the digital era, privacy is an essential human right, ensuring individuals have control over their personal 

data and how it is used[9]. Despite the massive collection of data, privacy, when understood as control over 

personal information, is not inherently compromised if the data is adequately protected and managed[6]. 

Privacy fosters personal autonomy and democratic freedoms by providing a space separate from political 

life, allowing individuals to express themselves without undue monitoring[2]. Legal frameworks like the 

GDPR set the baseline for privacy protection, but ethical considerations in AI extend beyond legal 

requirements[5]. Organizations are encouraged to adopt best practices such as using anonymous networks 

and ensuring robust security systems to protect digital data privacy[19]. Some companies are also advocating 

for updated internet regulations to address data privacy concerns more comprehensively[19]. 

AI Red-Teaming and Safety 

Developers of AI, especially those working with dual-use foundation models, are encouraged to conduct 

AI red-teaming tests to ensure the deployment of safe, secure, and trustworthy systems. This involves 

developing guidelines to manage the safety, security, and trustworthiness of AI technologies and 

establishing testing environments to support these efforts[18]. 

These guidelines and best practices aim to foster a balanced approach to AI governance, ensuring 

transparency, privacy protection, and ethical compliance while promoting innovation and equitable 

treatment. 

Notable Privacy Breaches and Controversies 

The rapid advancement of artificial intelligence (AI) technologies has led to numerous privacy breaches and 

controversies, impacting various sectors and raising significant ethical and legal concerns. One of the primary 

challenges is the inherent risk of data misuse and unintended consequences of large-scale data collection and 

processing. 

Data Collection and AI Technologies 
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AI technologies are employed extensively in various industries, including insurance, finance, healthcare, and 

human resources. These applications have profound implications for individuals whose personal data is 

processed. For instance, insurance companies use AI to generate precise quotes, while recruitment agencies 

utilize 

AI tools to filter resumes and applications. Financial institutions leverage AI to determine loan eligibility, and 

even fitness applications now offer AI-driven health metrics insights and personalized recommendations[20]. 

Despite the benefits, these applications often operate without sufficient transparency, leading to privacy 

violations and a lack of accountability. 

Regulatory Oversight and Breaches 

Several federal guidelines and initiatives aim to mitigate AI-related privacy risks. The Federal Trade 

Commission (FTC) has issued guidelines under the Algorithmic Ac- countability Act to ensure AI systems 

do not engage in deceptive or unfair practices, emphasizing the importance of transparency and 

accountability[21]. Moreover, the Department of Commerce's National Institute of Standards and 

Technology (NIST) has introduced the AI Risk Management Framework to help organizations manage AI-

related risks effectively. In healthcare, policies under the 21st Century Cures Act aim to integrate AI while 

safeguarding patient privacy and ensuring the safety and efficacy of AI-driven medical devices[21]. 

Despite these efforts, AI systems present unique challenges to oversight because their inputs and 

operations are not always visible. Third-party assessments and audits are crucial but often difficult to implement 

effectively[22]. 

Ethical Concerns and Bias 

AI systems can perpetuate and even amplify existing biases and discrimination present in society, 

leading to unjust outcomes in critical areas such as hiring, lending, law enforcement, and healthcare[23]. These 

biases often stem from the training data used to develop AI algorithms, which may contain historical prejudices 

or lack representation from diverse groups. Consequently, AI outputs may reflect and perpetuate these biases, 

resulting in unfair treatment of certain individuals or groups[24][23]. 

Notable instances of algorithmic bias have been observed in various applications, from criminal justice 

to image captioning. These biases not only embarrass the corporations producing defective AI products but 

also harm individuals affected by these biases and erode trust in institutions using biased technologies[25]. 

International Comparisons 

The United States lags behind the European Union (EU) in protecting online privacy. The EU's "right to 

be forgotten" ruling and the General Data Protection Regulation (GDPR) have made significant strides in 

safeguarding privacy, influencing global privacy and data protection laws[2]. In contrast, the U.S. lacks a 

comprehensive federal privacy law, resulting in a patchwork of state laws that provide inconsistent 

protections. A robust federal privacy law could ensure uniform privacy protections for all Americans and 

consistent handling of personal information by entities across different states[26]. 
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Future Prospects 

The rapid advancement of artificial intelligence (AI) has brought about a transformative shift in industries 

and everyday life, particularly evident with the rise of generative AI technologies such as OpenAI's 

ChatGPT[27]. However, this technological progress has been accompanied by significant challenges, 

especially concerning privacy, legal frameworks, and ethical considerations. 

As AI systems increasingly rely on vast amounts of data to function effectively, the intersection of AI 

development and data privacy has become critically important[28]. This reliance on data poses substantial 

challenges for enterprises striving to use these datasets responsibly while adhering to stringent data protection 

laws[28]. Furthermore, the rapid pace of AI innovation suggests that the regulatory landscape will continue to 

evolve, with more comprehensive measures likely to emerge in the near future[29]. 

A notable concern is the shift towards "Authoritarian Intelligence," where tech leaders' desire to control 

societal and business autonomy is perceived as a threat[30]. This concentration of power contrasts sharply 

with the collaborative spirit of early internet development, where multiple stakeholders had a voice in shaping 

the technology[30]. The current top-down approach in Silicon Valley is exacerbated by a bottom-up culture 

of inevitability, further fueling the economic and innovation ecosystem's frenzy[30]. 

To navigate these complexities, stakeholders must adopt a proactive and inclusive approach. This involves 

grappling with the multifaceted implications of generative AI, particularly its profound impact on privacy and 

legal frameworks[27]. The existing legal structures are straining under the weight of these new challenges, 

highlighting the urgent need for reforms and innovative regulatory approaches[27]. 

International collaboration also plays a crucial role in addressing AI-related risks and benefits. Efforts 

to establish a robust international framework are essential, encouraging allies and partners to support 

voluntary commitments similar to those made by U.S. companies[18]. This collaboration aims to develop 

common regulatory and accountability principles, fostering a balanced approach to AI governance glob- 

ally[18]. 

Moreover, technological advancements in AI often originate in academic research environments but 

require commercialization to achieve real-world application[31]. This process involves significant 

engagement with private entities that develop and maintain these technologies, such as startups and 

established companies in fields like biotechnology[31]. The U.S. Food and Drug Administration (FDA) has 

shifted its focus to certifying institutions responsible for AI development, recognizing the constant 

evolution of these technologies[31]. 

Looking ahead, the integration of AI into everyday life will likely continue through developments in 

ubiquitous computing and ambient intelligence[6]. These technologies seamlessly embed computing devices 

into everyday environments, making them in- distinguishable from the fabric of daily life[6]. As AI becomes 

more pervasive, the legal frameworks governing its use must adapt to address not only technical issues but 

also broader social and economic implications[12]. The European approach, which emphasizes individual 

protection, offers a compelling alternative to the regulatory models in the U.S. and China[12]. 
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