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ADVANCEMENTS IN TECHNOLOGY AND THE
DIGITAL AGE: INFLUENCES ON CRIMINAL
LIABILITY IN CYBER CRIMES AND DIGITAL
EVIDENCE CASES

AUTHORED BY - TANYA ELIZABETH MATHEW

Abstract

The rapid advancements in technology and the pervasive influence of the digital age have
profoundly impacted the principles of criminal liability, particularly in cases involving cyber
crimes and digital evidence. This research investigates the transformative effects of technology
on the landscape of criminal law, focusing on the challenges, opportunities, and evolving legal
standards that have arisen due to these development. The main goal of this study is to examine
how technological advancements have changed the way cyber crimes happen and are
investigated while also examining the effects these advancements have on the determination of
criminal liability. This study tries to pinpoint the complex variables that have impacted how
traditional criminal liabilizy rules have been applied in the context of cyber offenses by looking
at relevant case laws, legislative developments, and academic articles. This study explores the
difficulties that arise when determining who is responsible for a crime when it involves
cybercrimes, where anonymiSation tools, encryption methods, and jurisdictional issues provide
substantial obstacles to law enforcement. The paper also examines how the digital character of
these crimes necessitated unique methods for determining mens rea and criminal intent. It also
examines the legal frameworks governing cyber crimes such as hacking, identity theft, online
fraud, and other cyber offenses. Additionally, by concentrating on the authentication,
admissibility, and dependability of electronic data in courtrooms, this study assesses the effect of
digital evidence on criminal liability. This study also examines the ethical and privacy issues that
can arise in this digital age, as well as the legal repercussions of data breaches, electronic
surveillance, and the gathering and storing of digital evidence. The results of this study provide
insights into the difficulties legal systems have in adjusting to the digital age while also pointing
to chances to enhance cybercrime detection, investigation, and prosecution. This study
contributes to the ongoing discussion about attaining a fair and effective criminal justice

response in the constantly changing technological context by analySing the growing legal norms
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and policy consequences regarding cyber offences and digital evidence.

Keywords: criminal liability, cyber offences, digital evidence, electronic data, technology.

Introduction

In the past fe-w decades, technology has e-xperienced an e-xponential growth that has had a
profound impact on many aspects of human life. This transformation has re-volutionised the way
people- interact, communicate, and conduct business. With the- rise of the digital age, the-re have
bee-n unprecedente-d opportunities for innovation and connectivity. New platforms, ne-tworks,
and virtual spaces have eme-rged that surpass geographical boundaries. Howe-ver, these
re-markable advancements also come- with their challenges. The- increase in cybercrime and the
complexities surrounding digital e-vidence have pre-sented formidable obstacle-s to the legal

system.

The global landscape- today is a complex network where- information flows and digital
transactions thrive. Unfortunately, this interconne-ctedness has also given rise- to a new kind of
criminal activity. These criminals e-mploy sophisticated cyber technique-s and malicious
software to carry out acts that range from identity the-ft and financial fraud to hacking and data
breaches. The conse-quences are far-re-aching, causing not only significant financial losses for
individuals and organisations but also posing a threat to the se-curity and integrity of digital

infrastructures worldwide.

As legal syste-ms navigate the complexitie-s of cybercrimes and digital evide-nce, traditional
notions of criminal responsibility, admissible e-vidence, and burden of proof are- transforming
in response to the- constantly evolving technological landscape. The- intricacies surrounding
digital evidence-—including data trails, metadata, and encrypted information—pose- distinctive
challenges for law e-nforcement agencie-s, prosecutors, and the judiciary. Conseque-ntly, new

strategies are- required to ensure- that justice is effective-ly served within the digital domain.

This research uses an extensive technique to examine the effects of technology and the digital
age on criminal liability in cases involving cyber crimes and digital evidence. This study uses a

qualitative method and analyses a wide range of case studies, legal literature, and empirical data.

The qualitative analysis closely examines judicial decisions, laws, and academic papers related
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to cybercrime and digital evidence. Quantitative analysis is used alongside the qualitative
technique to identify trends in cybercrime events, digital forensic investigations, and legal
consequences. Statistical information about cyberattacks, digital evidence gathering, and legal
decisions is evaluated to identify trends and assess the effectiveness of current legal strategies in

handling technology-driven criminal activities.

This rese-arch aims to thoroughly analyse the impact of technological advance-ments and the
digital age on criminal liability in cybe-rcrimes and digital evidence- cases. It will examine
changing le-gal paradigms, study significant case examples, and e-valuate the implications of
cutting-edge- technologies on forensic inve-stigations. The ultimate goal is to enhance- our
understanding of how technology influence-s criminal liability in today's legal landscape.
Additionally, this study see-ks to provide practical recommendations and policy conside-rations
to develop stronger and more- adaptable legal frameworks that can e-ffectively respond to the-

challenges brought about by the constant e-volution of technology and the digital frontier.

Research Questions

1. How have advances in technology affected the commission and identification of
cybercrimes in the age of digital technology?

2. In the context of cybercrime investigations and judicial processes, what are the primary
challenges and complexities relating to the admission and interpretation of digital
evidence?

3. What are the limitations of current legal and regulatory frameworks in handling today's
cross-border issues, and how do they take into account the developing nature of
cybercrimes and digital evidence?

4. How can the legal system successfully adapt to these developments and what effects will
technological innovations like blockchain and artificial intelligence have on the landscape
of cybercrimes and digital evidence in the future?

Research Objectives

1. To examine how technical developments have impacted the development, complexity,
and prevalence of cybercrimes in the digital era.
2. To recognise and evaluate the difficulties involved in gathering, preserving, and

presenting digital evidence during cybercrime investigations and judicial actions.
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3. To assess, taking into account differences in jurisdictions and international collaboration,
the efficiency and limitations of current legal frameworks in managing the intricacies and
nuances of cybercrimes and digital evidence.

4. To analyse the prospective effects of cutting-edge technologies on the landscape of
cybercrime and digital evidence, such as blockchain, machine learning, and data
encryption, and to suggest adaptable solutions and policy recommendations for the

judicial system to handle these development.

Hypothesis
With the rapid advancements in technology and the proliferation of the digital age, the influences
on criminal liability in cyber crimes and digital evidence cases have transformed the landscape
of modern jurisprudence. As digital footprints become more intricate and pervasive, the
complexities surrounding the attribution of criminal liability in cyberspace have increased,
thereby necessitating the evolution of legal frameworks and investigative methodologies to
effectively address the challenges posed by emerging technologies. The dynamic interplay
between technological advancements and criminal liability necessitates the development of
robust legal structures and adaptable law enforcement strategies to ensure effective prosecution

and adjudication in the realm of cyber crimes and digital evidence cases.

Literature Review

In the context of cybercrimes and trials involving digital evidence, the rapid improvements in
technology and the pervasive impact of the digital era have resulted in a major change in the
landscape of criminal responsibility. A thorough analysis of the available literature reveals
significant themes and debates relevant to this developing nexus between technology and the

legal field.

Advancements in technology and the digital age have had significant influences on criminal
liability in cyber crimes and digital evidence cases. The widespread dependence on digital
systems and increased value of digital commerce in the metaverse have boosted cyber
vulnerability, leading to an increase in cybercrime and the need for effective investigation and

prosecution®. The evolution of information and technology has generated a new type of evidence

! Marina Mati¢ Boskovi¢, Cybercrime Money Laundering Cases And Digital Evidence, Vol. 66, Iss: 4, pp 451-
167, 26 Jan 2023.
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known as digital evidence, which is crucial in detecting and proving cybercrimes?. However,
accessing digital evidence held by service providers in other countries poses challenges for
investigative and law enforcement authorities®. The existing legal framework needs to be adapted
to address the challenges posed by digitalization, including liability for artificial intelligent
systems and the revision of product liability laws to include intangible digital goods and e-
commerce intermediaries 4. The International Criminal Court also needs to reassess its rules and

practices to effectively handle digital evidence in investigations and prosecutions®.

Technology advancements have had a significant impact on the frequency of cybercrime and the
management of digital evidence, demanding a rethinking of criminal responsibility. In the book
"Digital Crime and Digital Terrorism," the authors. discuss the pressing need for legislative
reform. They emphasise the need for international cooperation and legal harmonisation to combat

cybercrimes that disregard national boundaries.

An overview of computer-related crimes is provided in "Computer Crime: A Crime Fighter's
Handbook" by David Icove, Karl Seger, and William VonStorch. It also offers helpful insights
into investigation methods and legal considerations. The book acts as a basic reference for
understanding the complexities of cybercrime and the changing difficulties related to the use of

digital evidence in criminal proceedings.

In "Cyber Crime and Digital Evidence: Materials and Cases™ by Thomas K. Clancy, the author
emphasises digital forensic methods and the delicate complexities of managing digital evidence
while delving into the legal framework pertaining to cybercrimes. This research makes an
important contribution to our understanding of the complex legal issues and the changing nature

of cybercrime in the digital era.

The ““Handbook of Digital Forensics and Investigation" by Eoghan Casey provides an in-depth
study of digital forensic tools and procedures, offering insightful information about the most

recent approaches utilised in the investigation of cybercrimes. This thorough guide is an

2 Gerhard Wagner, Liability Rules for the Digital Age, Journal of European Tort Law-Vol. 13, Iss: 3, pp 191-243,

01 Dec 2022.

% Digital Criminal Evidence in Traditional Crime, Vol. 2021, Iss: 1, 30 July 2022.

4 Lindsay Freeman, Raquel Vazquez Llorente, Finding the Signal in the Noise selnternational Criminal Evidence

and Procedure in the Digital Age, Journal of International Criminal Justice (Oxford Academic)-Vol. 19, Iss: 1, pp

163-188, 13 Sep 2021.

® Fixing Liabilities for Technology in Cyber Crimes — A Critical Analysis, Vol. 09, Iss: 01, pp 51-64, 01 Jan 2023.
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indispensable resource for professionals attempting to make their way through the complicated

world of digital forensics and evidence gathering in the context of cybercrimes.

The book "Cybercrime and Digital Forensics: An Introduction™ by Thomas J. Holt offers a
comprehensive analysis of cybercrime investigations, highlighting the technological, legal, and
moral difficulties encountered in this quickly developing area. The report highlights the vital role
played by digital forensic investigations in providing legal responses to offences involving

cyberspace and sheds light on the complex nature of cybercrimes.

Eoghan Casey's book "Digital Evidence and Computer Crime: Forensic Science, Computers, and
the Internet" provides in-depth knowledge of digital evidence, forensic procedures, and
difficulties in the investigation and prosecution of cybercrimes. This research makes a substantial
contribution to our understanding of the dynamics of digital evidence and its implications for

understanding contemporary cybercrimes.

Additionally, Grainne Kirwan and Andrew Power's "Cybercrime: The Psychology of Online
Offenders" provides insightful analysis of the psychological aspects of cybercrime and offers a
comprehensive knowledge of the motives, behaviors, and traits of online offenders. Formulating
prevention and mitigation techniques requires an understanding of the human component of
cybercrimes.

Overall, advancements in technology and the digital age have necessitated the development of
new legal frameworks and practices to address criminal liability in cybercrimes and effectively

handle digital evidence.

Despite the significant contributions of existing literature, several critical research gaps persist in
the field of criminal liability in cybercrimes and digital evidence. Insufficient analysis of the legal
difficulties brought on by the complicated jurisdictional relationships involving cross-border
cybercrimes highlights the need for in-depth examinations of the disparities between legal

systems and viable methods of harmoniSation and cooperation.

I. Impact Of Technical Developments On Cyber Crimes In The Digital Era

The development of cybercrime in the digital age has been significantly shaped by technological
advancements, which have impacted their growth, complexity, and prevalence. We can determine

the influence of technical improvements on the characters and extent of cybercrimes by looking
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at case laws and empirical data.

Complex cybercrimes have become easier to commit as a result of the development of
sophisticated technologies. For instance, the rise in cryptocurrency-related crimes such as
cryptolocker and ransomware assaults is a result of its widespread use. The scope and complexity
of current cyber dangers are highlighted by court rulings like the 2017 WannaCry ransomware
attack®, which had an impact on several organisations around the world. Similar to this, the
SolarWinds Cyberattack’ illustrated the extensive effects of supply chain security lapses,
highlighting the requirement for strong cybersecurity safeguards in a digital economy that is

becoming more interconnected.

Blockchain technology's decentralised and unchangeable nature has given cybercrimes new
dimensions by enabling advanced techniques for data manipulation and fraudulent transactions.
The usage of cryptocurrencies for illegal purposes and smart contract flaws have made it more
difficult to find and prosecute cybercriminals, complicating the established procedures for

gathering and verifying digital evidence.

The growth of machine learning algorithms has given hackers the ability to take advantage of
flaws in automated systems, resulting in sophisticated cyberattacks like deepface-based fraud and
Al-driven phishing. The dynamic nature of machine learning models makes it more difficult to
identify and attribute cybercrime operations, calling for specialized knowledge and powerful

analytical tools for the proper interpretation of digital evidence.

Cybercrimes have become more complex as a result of advanced technologies, making it harder
to recognise and prevent them. Cybercriminals can now operate quietly while escaping
conventional law enforcement efforts because of the deployment of sophisticated encryption
techniques and anonymising software. For instance, the investigation into crimes committed
using anonymising tools like Tor posed challenges in the Silk Road case®, an online black market,

and highlighted the difficulties in locating and prosecuting offenders on the dark web.

Empirical data reveals a significant rise in the prevalence of cyber crimes, reflecting the

® The New York Times, 'Global Ransomware Attack: What We Know and Don't Know,' The New York Times.
" David E. Sanger et al., 'How Russian Hackers Infiltrated the U.S. Government,' The New York Times.
8 United States v. Ulbricht, 858 F.3d 71 (2d Cir. 2017).
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widespread adoption of digital technologies and the increasing interconnectedness of global
networks. The fact that 45% of breaches are the result of hacking® highlights the ongoing danger
posed by cybercriminals who use highly developed technical capabilities to take advantage of
weaknesses in digital systems. Hacking remains a common technique for breaching security
procedures, compromising sensitive data, and interfering with organiSational activities, whether

through the exploitation of software flaws or the use of sophisticated malware.

Additionally, a high percentage (22%) of breaches involving phishing and other social
engineering incidents'® highlights the crucial part that human manipulation plays in cybercrime.
Cybercriminals frequently use suspicious techniques to deceive people into disclosing personal
information or unknowingly downloading malicious software, such as phishing emails and fake
websites. This demonstrates how crucial it is to have strong cybersecurity awareness programs

and strict authentication procedures to reduce the dangers related to social engineering attacks.

Furthermore, the persistent pursuit of credentials by hackers highlights the value placed on
sensitive personal and organisational information. Cybercriminals actively target credentials,
such as usernames, passwords, and authentication tokens, to gain unauthorised access to sensitive
networks, financial accounts, and proprietary data. The high demand for such information
underscores the need for robust identity and access management protocols, multi-factor
authentication mechanisms, and continuous monitoring to safeguard critical assets from
unauthorized access and exploitation.

This analysis of 157,525 incidents!! provides a comprehensive overview of the extensive scope
and scale of cybersecurity incidents, underscoring the pervasive nature of cyber threats in the
contemporary digital landscape. This large dataset enables a more nuanced understanding of the
various attack vectors, vulnerabilities, and trends prevalent across diverse industries, thereby

informing more effective and targeted cybersecurity strategies and measures.

The average cost of a data breach amounted to $3.86 million in 20202 serves as a stark reminder
of the significant financial ramifications associated with cybersecurity incidents. The substantial

financial losses incurred by organiSations as a result of data breaches underscore the imperative

® Verizon, 2020 Data Breach Investigations Report (Verizon 2020).

10 verizon, 2020 Data Breach Investigations Report (Verizon 2020).
11 Symantec, Internet Security Threat Report 2021 (Symantec 2021).
12 symantec, Internet Security Threat Report 2021 (Symantec 2021).
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need for robust cybersecurity protocols, risk mitigation strategies, and incident response plans.
Such insights emphasise the critical role of proactive cybersecurity investments and measures in
safeguarding organisational assets, maintaining customer trust, and preserving business

continuity in the face of evolving cyber threats.

By examining these case laws and empirical data, it becomes evident that technical development
have not only facilitated the evolution and complexity of cybercrimes but have also contributed
to their widespread prevalence. As technology continues to advance, the legal system faces the
imperative task of continually adapting to these evolving challenges, emphasising the critical
need for stringent cybersecurity measures, advanced forensic techniques, and comprehensive

legislative frameworks to effectively combat cyber threats in the digital era.

Il. Challenges in the Admission and Interpretation of Digital Evidence in

Cvbercrime Investigations and Judicial Processes

Criminal activities have significantly been changed by the digital landscape, necessitating
dependence on digital evidence in cybercrime investigations. Nevertheless, there are considerable
difficulties and complexities associated with the admission and interpretation of digital evidence
in courts of law. Several statistics and notable cases have brought to light these issues which call

for effectively addressing them.

However, there is an underlying problem when it comes to the credibility of the electronically
stored evidence. About a fourth or more of companies worldwide suffered from some instance of
cybercrime®® revealing its prevalence in today’s world. Evidence collected from the crime scene

must have integrity, and so procedures must be tough.

Data encryption improves data security and privacy but poses difficulties when trying to access
encrypted data during cybercrime investigations. Law enforcement's capacity to intercept
communications and obtain incriminating digital evidence is hampered by end-to-end encryption
measures in messaging programs and secure data storage systems, which reduces the

effectiveness of legal interventions in cybercrime cases.

13 International Data Corporation (IDC), Worldwide Global DataSphere Forecast, 2020-2024 (IDC #US46262620,
Nov. 2020).
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Another problem is rapidly developing technologies. However, due to various digital devices and
platforms that have rapidly been coming in handfuls, it has become hard tracking the broad format
and sources. Today, individuals typically depend on two or more devices daily, thus generating
multiple tracks of their digital experiences®*. In fact, the case of Apple Inc. v. FBI*™® demonstrated

that evidence collection from high-tech gadgets was quite a complex process.

Furthermore, it requires knowledge, which is peculiar to Digital Forensics, when concerning the
complexity of digital evidence. The survey conducted in 2020 on the Global Information Security
Workforce showed that there was an excess of more than 3.1 million unqualified cybersecurity
expert, which implies a lack of skilful personnel capabilities of handling modern digital forensic
evidence. Therefore, it is difficult to trace back cybercrime incidents that involve complex digital
tracks in cyber investigation. Therefore, in R. v. Vu'® emphasises the significance of expert
opinions concerning the intricate technical aspects of digital evidence, thereby underlining the
critical contribution of qualified practitioners to enhance understanding of computer-based

materials during legal proceedings.

Moreover, where have been challenges the admission of Digital Evidence in courts concerning
privacy concerns and restrictions on legislation. Specific evidence is barred by strict privacy rules
introduced by the GDPR in the EU in 2018 that have an impact on the admissibility in court for
some of it. The case of Google LLC v Commission'® illustrates how fragile is the balance between
personal data protection and the allowability of e-evidence in courts, with utmost observance of

privacy rules coupled with admitting electronic evidence subject to legal regulations.

Lastly, numerous challenging situations and issues are associated with the admission and
introduction of virtual proof in cybercrime investigations and legal procedures. Statistics show
how pervasive cybercrimes have turned out to be and highlight the need to clear up issues
regarding the validity and integrity of the virtual proof. Leading case laws emphasise the

necessity of being proactive in imposing technological adjustments, specializing within the

1% The 2021 Digital Trust and Safety Index.
15 Apple Inc. v. FBI, 256 F. Supp. 3d 142 (D.D.C. 2017).
¥ R.v. Vu, [2013] 1 S.C.R. 565.
17 Regulation (EU) 2016/679 of the European Parliament and of the Council of 27 April 2016 on the protection of
natural persons with regard to the processing of personal data and on the free movement of such data, and
repealing Directive 95/46/EC (General Data Protection Regulation) (Text with EEA relevance) OJ L 119,
4.5.2016, p. 1-88.
18 Case C-177/20, Google LLC v. Commission, [2022] 1 C.M.L.R. 1.
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vicinity, and upholding privacy guidelines at the time as dealing with ee-vidence. A
comprehensive approach is needed to resolve these issues, one which calls for specialised
education programmes on progressing technology infrastructure, and a strong prison framework

with the purpose of making it easy to combine virtual proof into the judicial system.

Analysing Legal Frameworks: Managing the Complexities of Cybercrimes

and Digital Evidence in Varied Jurisdictions and Global Cooperation

The effectiveness and constraints of the current legal frameworks play a crucial role in
maintaining comprehensive governance and promoting international collaboration, given the

international scope of cybercrimes and the smooth flow of digital evidence between jurisdictions.

Harmonising cybercrime laws is frequently difficult due to diverse legal systems in various
jurisdictions. While some nations struggle with obsolete or insufficient legislation, others have
inconsistent policies when it comes to dealing with digital crimes. In the United States, for
instance, the Internet Fraud and Abuse Act (CFAA) was passed to criminalise cybercrime,
however, in certain underdeveloped countries, the lack of legal protections makes it difficult to
effectively deter cybercrime. These inconsistencies highlight the necessity of legal consistency

and standardisation to promote international collaboration in the fight against cybercrime.

Furthermore, because the admissibility of electronic evidence frequently depends on accurate
data and its integrity, and because it can be challenging to reconcile legal models with various
procedural requirements, differences in legal definitions and evidentiary standards across
jurisdictions can make obtaining and interpreting digital evidence in legal terms challenging. This
difference in legal interpretations highlights the difficulties involved in conducting cross-border
cyber investigations, emphasising the need for improved international collaboration and the

creation of standardized protocols for the admission and analysis of digital evidence.

To develop Mutual Legal Assistance Treaties (MLATs) and promote information sharing,
capacity building, and a smooth exchange of digital evidence, international cooperation is
essential. Countries have been able to improve cooperation in investigating and prosecuting cyber
crimes because of initiatives like the Budapest Convention on Cybercrime, which has added to

the creation of a comprehensive international framework for dealing with such offenses.
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The formation of international law enforcement collaborations and the management of joint task
forces have shown promising results in addressing the complexity of cyber crimes. With the help
of programmes like the Interpol Global Complex for Innovation (IGCI), resources and knowledge
have been pooled, enabling successful cross-border operations and the capture of cybercriminal
networks. The continuing success of these cooperative initiatives, however, requires a determined
effort from all stakeholders to get through the political, legal, and cultural barriers that stand in
the way of efficient international cooperation in handling the complexity of cybercrimes and

digital evidence.

In addition, establishing cross-border law enforcement alliances and coordinating joint task forces
have been crucial in resolving the issues posted by jurisdictional inequalities and legal
complications. For instance, to effectively tackle cybercrimes, the European Union Agency for
Law Enforcement Cooperation (Europol) has promoted cooperative actions among member
states by encouraging information exchange and operational coordination. These joint initiatives
highlight how important it is to promote international cooperation and confidence to increase the

effectiveness of legal systems in handling the complexities of cybercrimes and digital evidence.

The development of international collaboration, the establishment of strong international
alliances, and the adoption of standardized legal principles are necessary to addressing the issues
brought on by legal discrepancies and jurisdictional complexity. Nations can successfully manage
the difficulties of cybercrimes by developing a cohesive and cooperative strategy, ensuring the
smooth integration of digital evidence in legal proceedings, and enhancing the international

response to digital offenses.

Conclusion and Recommendations

Innovations such as blockchain, machine learning, and data encryption have revolutionised data
management and security, but they have also given rise to new forms of cybercrime and

complexities in handling digital evidence.

Legal professionals should get specialised training programs to improve their comprehension of
complicated technology, and the judicial system should prioritize the incorporation of cutting-
edge technical tools for digital evidence processing. To give legal practitioners the skills they
need to successfully navigate the complexities of cutting-edge technologies in cybercrime

investigations, collaboration with tech specialists and academia can assist in the development of
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customised training modules and seminars.

Policymakers should create legal frameworks that balance the law enforce and data privacy by
requiring communication platforms to include encryption backdoors and transparency
procedures. By assuring the seamless integration of legal measures across various jurisdictions,
international standardisation of encryption technologies and regulatory rules for blockchain

transactions can promote a cohesive global strategy for reducing cyber risks.

The implementation of proactive cybersecurity measures, such as the use of Al-driven threat
detection systems and blockchain-based authentication protocols, can be facilitated through
collaborative initiatives involving the public sector, commercial businesses, and cybersecurity
professionals. Public-private partnerships can make it easier to share information and allocate
resources, strengthening the digital infrastructure's resilience and improving the judiciary's ability

to effectively tackle developing cyber threats.

In order for the legal system to successfully navigate the problems posed by these changes, the
integration of modern technology in the field of cybercrime and digital evidence calls for adaptive
solutions and proactive policy interventions. The judicial system can proactively address the
potential effects of advanced technologies, ensuring a robust and resilient framework for
managing cybercrimes and digital evidence in the future, by encouraging interdisciplinary

collaborations, enacting regulatory reforms, and prioritising technological integration.
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