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Chapter 1: The United States' AI Public Administration Strategy

See every chapter

Next Chapter →

1. U.S. Federal Government AI Initiatives

The U.S. federal government considers artificial intelligence technology to be a critical element of
national competitiveness. Since 2019, the United States has developed national-level AI strategies to
support government agencies and private companies in advancing and utilizing AI technology
together.

Announced in February 2019, the "American AI Initiative" is the first national AI strategy of the United
States. This strategy was launched with the goals of strengthening American AI leadership, protecting
national security, and creating new jobs. In particular, this strategy has five primary objectives.

First is to actively invest in the development of artificial intelligence technology. The U.S. government
is proactively supporting AI research and development by increasing its budget every year.

Second is to cultivate AI experts in advance. AI-related education is being strengthened in primary,
secondary, and higher education to foster professional talent that will lead the future.

Third is to create an environment where companies can quickly utilize AI technology. By simplifying
regulations and providing clear guidelines, the government helps companies easily adopt AI.

Fourth is to secure the global competitiveness of the United States in the field of AI through
international cooperation systems.

Fifth is for the government to take the lead in introducing AI technology into administration and public
services so that citizens can use them more conveniently.

In 2021, President Biden established the "National AI Research Resource Task Force" to pursue
more active AI policies. It serves to coordinate AI research within the United States and support
research personnel and technology.

In October 2023, President Biden issued the "Executive Order on the Safe, Secure, and Trustworthy
Development and Use of Artificial Intelligence." He presented a balanced approach that promotes
innovation while ensuring AI safety, security, and trustworthiness. Specific guidelines were provided
to help federal government agencies more actively adopt and utilize AI.

Rather than the government developing technology directly, the United States prefers a
private-sector-led innovation model involving companies and research institutes. Great emphasis is
placed on strengthening national security and competitiveness, and significant investments are being
made in AI development to gain an advantage in the technological competition with China.
Furthermore, the U.S. emphasizes responsible AI development and use, striving to build trustworthy
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AI systems by establishing ethical standards for issues such as AI bias, transparency, and
explainability.

2. White House Office of Science and Technology Policy (OSTP)

The White House Office of Science and Technology Policy (OSTP) is a core agency that creates and
coordinates AI policies in the United States. The OSTP provides advice on science and technology to
the President and coordinates science and technology policies across various departments.

In May 2018, the OSTP hosted the "AI for American Industry" summit. Representatives from
government, industry, and academia gathered to discuss the direction of AI policy in the United
States. Since then, the OSTP has played a vital role in developing American AI strategies and
policies.

After the end of President Trump's first term in 2021, the Biden administration pursued a new
approach to AI policy from 2021 to 2024. In October 2022, the OSTP released the "Blueprint for an AI
Bill of Rights." It presented five principles that AI systems should follow: building safe and effective
systems, preventing algorithmic discrimination, protecting data privacy, clearly disclosing how AI
systems operate, and guaranteeing the right to opt out of AI systems and request human intervention.

Following President Trump's inauguration in January 2025, there was a shift in the OSTP's AI policy
direction. It began emphasizing an "AI Innovation First" policy. This approach focuses on promoting
corporate innovation through deregulation and strengthening national security. The Trump
administration focuses on bolstering U.S. technological sovereignty and international
competitiveness, strengthening strategies to secure dominance in the technological competition with
China.

Besides the OSTP, several other agencies and organizations in the United States are responsible for
AI governance. The National AI Initiative Office supports and coordinates AI research and
development at the national level. The Select Committee on Artificial Intelligence under the National
Science and Technology Council coordinates AI policies among government agencies. The National
Institute of Standards and Technology (NIST) develops AI risk management frameworks and
technical standards.

The U.S. AI governance system exhibits several characteristics. While maintaining a decentralized
governance structure where multiple agencies collaborate, it is strengthening coordination functions
from a national strategic perspective. It places greater emphasis on partnerships between the private
and public sectors, particularly expanding cooperation with companies in the defense industry and
national security sectors. Policies are being adjusted toward reducing unnecessary regulations to
promote innovation.

This reflects an approach that prioritizes U.S. national interests. The United States is readjusting its
AI policies to promote innovation while strengthening national security and the competitiveness of
American companies.
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3. AI Adoption Roadmaps by Federal Agency

Various federal government agencies in the United States are creating and pursuing AI adoption
roadmaps tailored to their specific characteristics and objectives. Examining the current state of AI
adoption by these agencies provides a more detailed understanding of the U.S. government's
direction in utilizing AI.

The U.S. Department of Defense (DoD) released its "AI Strategy" in 2019. Its goals are to secure
military superiority, strengthen the security of the United States and its allies, and promote the
responsible use of AI. In 2020, the DoD also released "Ethical Principles for AI," presenting ethical
standards for using AI in the military. At the center of these efforts is the Department of Defense's
Joint AI Center (JAIC). The JAIC serves to support and coordinate AI projects within the DoD.

The U.S. Department of Health and Human Services (HHS) released "AI Strategies" in 2021 and
2025. The 2021 strategy aimed to use AI to improve the quality of healthcare services, prevent
diseases, and enhance public health. The HHS focused on areas such as AI-driven drug
development, disease prediction, and improved patient care. The 2025 announcement spans various
health and human services sectors. The HHS AI Strategic Plan focuses on use cases that address
key challenges in healthcare and human services. In medical research and discovery, AI can identify
new drug candidates by predicting research targets and substance priorities, and it can screen and
prioritize the most promising substances. AI is widely used across various life science research fields,
including accelerating drug development, predicting antibody structures, analyzing protein functions,
and designing proteins.

By utilizing AI, suitable target regions and populations for clinical trials can be selected more
accurately, and the probability of trial success can be predicted, contributing to cost and time savings
and the acquisition of higher-quality results.

In the healthcare sector, artificial intelligence (AI) enables more accurate and rapid diagnoses. In
medical imaging fields such as radiology and biopsies, if AI first detects abnormal signs, medical staff
can quickly identify problems and make accurate judgments. AI also helps predict and prevent risks
that patients may face. By providing early warnings of risks such as hospital readmission, sepsis, or
falls, AI allows medical staff to respond quickly and prevent accidents. AI meticulously analyzes
individual genetic information and lifestyle habits to recommend the most appropriate personalized
treatments. This allows patients to receive effective treatment more efficiently and comfortably.

During the service delivery process, application and eligibility verification procedures can be
simplified. Using AI in support programs like SNAP, TANF, and Medicaid allows for the automatic
processing of applications and eligibility screenings. This reduces administrative tasks and enables
people to receive benefits more quickly. AI technology can increase efficiency and accuracy in
various fields, ranging from medical research and clinical trials to diagnosis, treatment, and welfare
support.
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The U.S. Department of Homeland Security (DHS) is exploring ways to utilize AI for border security,
cybersecurity, and disaster response. The DHS is investing heavily in building threat detection and
response systems using AI.

The U.S. Internal Revenue Service (IRS) is using AI to improve tax return processing and tax fraud
detection. The IRS has introduced chatbots to quickly answer taxpayer questions and established
systems to detect abnormal tax filings using machine learning algorithms.

The National Aeronautics and Space Administration (NASA) is utilizing AI in space exploration and
research. NASA focuses on using AI to analyze space data, optimize spacecraft operations, and
accelerate new scientific discoveries.

The federal judiciary is utilizing AI to analyze legal documents, research case law, and improve the
efficiency of court operations. Systems that support the drafting and analysis of legal documents
using large language models (LLMs) are gaining attention.

An analysis of AI adoption across various agencies reveals several commonalities. First, most
agencies have strategic roadmaps for AI implementation. Second, they select AI application areas
based on their specific characteristics and objectives. Third, they place importance on the ethical use
and accountability of AI. Fourth, they take an incremental approach: preferring to verify effectiveness
through pilot projects before expanding, rather than introducing AI across all areas from the
beginning.

4. Public-Private Cooperation

Public-Private Partnerships (PPP) are a representative cooperation model of the U.S. government.
The government and companies jointly invest in and share the risks of AI projects. "AI.gov" is a
platform involving government, private companies, academia, and research institutes, facilitating the
development and sharing of AI technology.

Government contracts are another important method of cooperation. The government commissions
private companies to develop specific AI solutions and applies the developed solutions to government
services.

Since 2018, the Defense Advanced Research Projects Agency (DARPA) under the Department of
Defense has been actively promoting AI technology development through the "AI Next" campaign.
DARPA has set specific research areas such as improving the reliability and transparency of machine
learning, developing data-efficient algorithms, and creating next-generation AI technologies that can
effectively collaborate with humans, and it is making extensive investments in these areas.

To perform this research and development, rather than operating its own research institutes directly,
DARPA chooses to collaborate with various external organizations such as private companies,
universities, and research institutes. In other words, it signs contracts with private companies to
support the execution of AI-related research and development projects, thereby actively utilizing the
latest technological capabilities and innovative potential of the private sector.
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DARPA enters into contracts with private companies and organizations of various sizes and forms,
including global IT firms like Google, Microsoft, and IBM; defense contractors like Lockheed Martin
and Northrop Grumman; and startups. Contracting methods include funding agreements that provide
research grants and commissioned research contracts for technology development and prototyping.
The resulting technologies are often designed openly so they can be applied to private industrial
sectors as well as military applications in the future. DARPA's "AI Next" campaign serves to support
the rapid application of AI's potential to the military while simultaneously promoting AI technology
development in the U.S. and strengthening technological synergy with the private sector.

Collaborative R&D is a model where government agencies, private companies, universities, and
research institutes jointly conduct AI research. The "National AI Research Institutes" supported by the
National Science Foundation (NSF) involve cooperation between academia and industry to carry out
basic and applied AI research.

Open Data Initiatives are a method of promoting AI solution development by opening
government-held data to the private sector. "Data.gov" is the federal government's representative
open data platform, providing more than 200,000 datasets.

Cooperation through hackathons and challenges is also active. Government agencies host
competitions to solve specific problems and provide prize money and contract opportunities to teams
that develop superior solutions. "AI XPRIZE" encourages the development of AI solutions for solving
social problems. A representative example of this cooperation model is the "COVID-19 Open
Research Dataset Challenge" in response to the COVID-19 pandemic. This was a case where the
government and technology companies collaborated to share COVID-19-related research data and
promote analysis using AI.

The National Institutes of Health (NIH) "Bridge2AI" program aims to establish high-quality datasets for
AI research in the medical field. This program is a collaborative model involving the government,
medical institutions, AI companies, and research institutes. Its primary goal is to build high-quality
medical datasets. One of the biggest barriers to medical AI development is the lack of high-quality,
standardized data, and "Bridge2AI" is designed to solve this problem. Moving beyond simple data
collection, this program comprehensively addresses essential elements for AI medical research, such
as the ethical use of data, removal of bias, and inclusion of diverse population groups.

A characteristic of "Bridge2AI" is that while it is led by the NIH, a federal government agency, it
combines expertise by involving university hospitals, medical institutions, private AI research firms,
and academic research institutes. Medical experts provide clinical insights, data scientists offer data
structuring methodologies, AI specialists suggest modeling requirements, and ethicists oversee the
ethical aspects of data collection and use.

This program proceeds in several stages.

First, it establishes standardized datasets in specific medical fields through data generation projects.
Next, these datasets are processed and annotated for suitability in AI modeling. Finally, this data is
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released to the research community to promote extensive AI research. Rather than just sharing data,
"Bridge2AI" aims to increase the transparency and reproducibility of AI research by providing detailed
information about the data generation process, the context of the data, and its limitations.

Another important aspect of the "Bridge2AI" program is education and capacity building. It aims to
bridge the gap between biomedicine and AI by providing biomedical researchers with education on AI
methodologies and enhancing AI researchers' understanding of the unique characteristics of the
medical field. Through this, it contributes to fostering multidisciplinary talent that will lead future
medical AI research.

Through this approach, the "Bridge2AI" program is expected to strengthen the foundation of medical
AI research and ultimately accelerate improvements in areas such as personalized medicine, early
disease detection, and treatment optimization. This program is a representative example of how the
U.S. government's AI policy supports the resolution of practical problems and the promotion of
innovation in specific industrial sectors.

The U.S. public-private cooperation model has distinct characteristics. First, it combines the strengths
of the government and the private sector: the government provides data and resources, while the
private sector provides technology and innovation. Second, it pursues open innovation, creating
platforms where various entities can participate and share ideas. Third, it utilizes competition and
cooperation in a balanced manner: finding the best solutions through competition while using
resources efficiently through cooperation. These cooperation models significantly contribute to
accelerating public service innovation by supplementing the government's limited resources and
expertise with the private sector's creativity and technical prowess.

5. General Services Administration (GSA) AI Center of Excellence

The U.S. General Services Administration (GSA) plays a vital role in supporting the adoption and
utilization of AI by the federal government. The AI Center of Excellence (AI CoE) under the GSA is a
core organization that assists government agencies with AI implementation.

Established in 2020, the AI CoE aims to support federal government agencies in effectively adopting
and utilizing AI technology. The AI CoE provides various services, including technical consulting,
education, sharing of best practices, and project support. The primary tasks of the AI CoE can be
divided into four areas.

First, it supports the establishment of AI strategies, helping to develop AI adoption strategies and
roadmaps tailored to each agency's characteristics and needs. Second, it supports the
implementation of AI projects, assisting in the successful execution of projects through technical
advice, vendor selection, and project management. Third, it supports AI capacity building, providing
education and training programs to enhance public officials' understanding and use of AI. Fourth, it
shares AI best practices, promoting knowledge diffusion by sharing successful AI adoption cases and
lessons learned among government agencies.
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The Department of Homeland Security's ATLAS (Automated Targeting Assessment & Licensee
Screening) system is a system that improves the customs inspection process at borders using AI
technology. This system analyzes vast amounts of cargo data in real time to identify items with
potential risk factors. For example, if cargo imported from China to the United States frequently
passes through certain ports, has unusual packaging, and the trading company has a history of past
violations, ATLAS identifies it as high-risk cargo and performs a thorough inspection. Conversely,
parts regularly sent by a German auto parts company with a long history of faithful trading are
classified as low-risk cargo and cleared quickly through customs, reducing logistics delays for the
company.

ATLAS evaluates the risk of each cargo by comprehensively considering various factors, including
the cargo's origin, transit route, and contents, as well as the trading company's reliability, past
violation history, and the latest threat information. The ATLAS AI algorithm learns continuously,
identifying patterns of dangerous cargo with increasing accuracy, and its screening capabilities
improve over time. It is also effective for jointly responding to international risk factors by sharing
information between the U.S. and other regions such as Europe and Asia. The ATLAS system is an
efficient and balanced customs inspection solution that maintains strong national security while
facilitating smooth international trade.

This allows customs personnel to focus on high-risk cargo, significantly increasing the detection rate
of dangerous items such as illegal drugs, weapons, and prohibited agricultural products.
Simultaneously, legitimate trade items classified as low-risk can undergo customs clearance quickly,
reducing supply chain delays for companies.

This system also considers the past compliance records of trade partners and importers, providing
more streamlined procedures for trustworthy partners. The introduction of ATLAS has improved the
work efficiency of customs personnel, allowing more cargo to be processed in less time. Additionally,
the system has strengthened the ability to jointly respond to international threats through information
sharing between nations. By providing a balanced approach that strengthens national security while
facilitating the flow of legitimate international trade, ATLAS contributes to finding the optimal balance
between economic activity and security.

6. Implications and Outlook of the U.S. AI Administrative Strategy

The U.S. AI administrative strategy presents a dynamic direction. It will serve as an excellent
reference for other nations when establishing their own AI administrative strategies.

Beyond AI technology itself, the U.S. is vigorously working to build an ecosystem and infrastructure
where technology can flourish. It is actively opening up possibilities for innovation by creating a
comprehensive foundation that includes the data environment, talent cultivation, and public-private
cooperation networks.

It aims for a dynamic and open governance that listens to and cooperates with various participants,
including government, industry, academia, and civil society. The belief that greater progress is
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possible when the wisdom of all is gathered is vividly displayed in this process.

By making ethical and social responsibility for AI a core value, policies like the "Blueprint for an AI Bill
of Rights" emphasize the compassionate development of future technology while respecting human
rights and values as the highest priority.

Rather than rushing to build a perfect system from the start, AI adoption is progressing through an
incremental and practical approach, gaining experience through pilot projects that achieve small but
certain successes and evolving based on proven results.

There are also challenges. One is the mismatch between the pace of technological development and
regulatory frameworks: while AI technology advances rapidly, the legal and institutional systems to
regulate and manage it develop relatively slowly. Another is the digital divide and the unequal
distribution of AI benefits: the benefits of AI technology may not be equally shared among all citizens,
potentially deepening social inequality. Finally, there is the issue of transparency and accountability in
AI systems: when the government uses AI to make important decisions, the process must be
transparent and accountable, but ensuring this is not easy.

In the future, the U.S. AI administrative strategy is expected to develop in the following directions.

First, more granular and sector-specific AI policies will emerge. AI regulations and usage guidelines
tailored to the characteristics of various fields, such as healthcare, transportation, and the
environment, will be developed.

Second, international cooperation and standardization efforts will be strengthened. The United States
is expected to play a leading role in the process of creating global norms and standards related to AI
technology.

Third, there will be more investment in AI talent cultivation and education. Training public officials who
can understand and utilize AI technology will emerge as a critical task. Fourth, cases of applying new
AI technologies, such as large language models (LLMs), to government services will increase. It is
expected that LLMs will be actively introduced into areas such as chatbots, document automation,
and decision support systems.

Fifth, technical and institutional efforts to increase the explainability and transparency of AI systems
will be strengthened. Systems will be developed to ensure the government can explain its AI-driven
decisions to citizens and take responsibility for them.

Sixth, cooperation models that cross the boundaries between the private and public sectors will
become more diverse. New forms of collaborative projects involving the government, companies, and
academia will increase.

As AI technology continues to advance, the government's AI strategies and policies will also continue
to change. What is important is to flexibly adjust policies and systems to match the pace of
technological development and find a balance between innovation and regulation. The U.S. AI
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administrative strategy serves as an example of this process of finding balance and will be an
important reference for other countries in establishing their own AI policies.
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Chapter 2: The European Union's AI Public Administration Policy
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1. The EU AI Act and the Public Sector

At the end of 2023, the European Union (EU) created the 'AI Act,' the world's first comprehensive
regulation of artificial intelligence. It was designed to ensure that all AI systems used within the EU
are safe and respect human fundamental rights. It contains important rules for the use of AI in the
public sector.

First, strict review and evaluation have become necessary when government agencies introduce AI
systems. AI that can affect the rights or safety of citizens must meet higher standards. When
attempting to introduce an AI system that predicts the likelihood of a crime, it is now impossible to
simply input crime data and use only the results. It must be carefully evaluated in advance whether
the system discriminates against specific regions or specific races, and whether there is a possibility
that innocent citizens will suffer disadvantages due to incorrect predictions. Even when using facial
recognition technology in public places, the act of randomly filming people or verifying their identity
without citizen consent is strictly restricted. Since indiscriminate use can worsen privacy or human
rights violations, the purpose and scope of use must be clearly defined, and legal safeguards must be
established.

Public institutions must disclose information more transparently about the AI systems they use.
Citizens have the right to know what AI is being used, how it works, and how they can contest its
decisions. If AI is used for welfare benefit decisions, tax audits, or immigration application processing,
the details must be disclosed.

The AI Act also includes important provisions addressing bias and discrimination in AI systems used
by the public sector. To ensure that all citizens are treated fairly, public institutions must regularly
check whether their AI systems discriminate against specific groups.

European governments are adjusting their AI systems in accordance with this law. Germany has
developed specific guidelines for the use of AI in the public sector. France has announced data
protection and AI development guidelines in preparation for the application of the AI Act. The French
Data Protection Authority (CNIL) has released recommendations to ensure compliance with the
GDPR (General Data Protection Regulation) during the AI system development stage, aiming for
harmony with the AI Act.

2. Regulatory Framework by AI Risk Level
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One of the core features of the EU AI Act is that it regulates AI systems by dividing them into various
grades according to their risk level. It is a 'risk-based approach' that applies stricter regulations to
high-risk AI systems and lighter regulations to low-risk systems.

The AI Act classifies AI systems into four main risk categories.

The first is the 'unacceptable risk' category, and such AI systems are completely prohibited within the
EU. This includes AI that manipulates human behavior or social scoring systems. Specifically, there
are cases where algorithms analyze user behavior and continuously recommend specific behaviors
or content, thereby subconsciously inducing user thoughts and actions in a specific direction.
Systems like the social credit system in operation in China, which assign scores to individual behavior
and provide benefits or disadvantages based on the level of the score to control or adjust the
behavior of citizens, are also representative examples.

The second is the 'high-risk' category, which includes AI used in important fields such as education,
employment, law enforcement, immigration, justice, and public services. The third is the 'limited risk'
category, which applies to systems that require transparency requirements, such as chatbots. The
last is the 'minimal risk' category, which includes simple AI systems such as spam filters.

Many AI systems used in the public sector fall into the 'high-risk' category. This is because these
systems can have a significant impact on the rights, safety, and welfare of citizens. Public institutions
using high-risk AI systems must meet several requirements. They must have a risk management
system, manage data quality, maintain technical documentation, record logs, ensure human
oversight, and secure accuracy and cybersecurity.

In actual administration, the classification of European Union law has a great impact. AI systems that
determine eligibility for welfare benefits are classified as high-risk and must meet strict accuracy and
transparency standards. They must be able to explain how decisions were made, and there must be
a way to contest the decision. In contrast, simple AI chatbots that answer citizen questions are
classified as limited risk and only need to inform users that they are interacting with AI.

Before an administrative agency introduces a new AI system, it must first evaluate the risk level of the
system. If it is classified as high-risk, a thorough evaluation is required to ensure that the system
meets all requirements. Through this, the system receives the 'CE mark,' which means it has met all
safety standards of the EU.

EU member states are applying this framework to their own situations. Finland has developed an
ethical framework for public sector AI use, and Spain has created a special program for the
certification of high-risk AI systems in public administration.

The risk-based approach enables balanced regulation. It can protect the rights and safety of citizens
without unnecessarily hindering innovation. However, many public institutions, especially small local
governments, may lack the resources and expertise needed to carry out complex evaluation
processes. To respond to these challenges, the EU provides support programs and guidelines.
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3. Digital Europe Programme

In addition to creating regulations such as the AI Act, the EU is actively supporting the introduction of
AI in the public sector. The most important is the 'Digital Europe Programme.'

The Digital Europe Programme runs for seven years from 2021 to 2027, with a total budget of 7.5
billion euros (approximately 10 trillion won). The core goal is to promote the development and
dissemination of advanced digital technologies across Europe. First, it invests 2 billion euros in
building High-Performance Computing (HPC) infrastructure. Second, 2.2 billion euros have been
allocated for AI development and utilization. Third, 1.8 billion euros are being invested in
strengthening cybersecurity. Fourth, 580 million euros are provided for digital technology education
and human resource development. Fifth, 1.1 billion euros have been allocated for the dissemination
of digital technology throughout the economy. Regarding public sector AI support, special
investments are being made in AI Testing and Experimentation Facilities. They provide environments
where AI solutions can be safely tested in key areas such as healthcare, agriculture, smart cities, and
manufacturing.

Through 'European Digital Innovation Hubs,' technical support and education necessary for local
public institutions and small and medium-sized enterprises to introduce digital technologies, including
AI, are provided. By 2023, approximately 200 hubs had been established across the EU.

The 'AI on-demand Platform' is a centralized platform that allows public institutions to easily access
the AI algorithms, tools, and data they need, enabling them to utilize proven solutions without having
to develop everything from scratch.

Active investment is being made for the establishment of 'Common European Data Spaces' for data
sharing between European countries. This is a platform created so that various countries and
institutions within Europe can share and jointly utilize data held in key areas such as healthcare,
environment, transportation, and energy.

In the medical field, disease and treatment information of patients held by hospitals in each European
country can be shared and used for more accurate diagnosis and development of personalized
treatments. In the environmental field, climate change and ecosystem data can be integrated to
support the establishment of effective environmental protection policies. In the transportation field,
road congestion situations and accident occurrence data can be shared by multiple countries to help
improve traffic flow and prevent accidents. In the energy field, renewable energy production and
consumption data can be jointly utilized to increase energy efficiency and help achieve carbon
neutrality goals.

When data sharing becomes smooth like this, high-quality data essential for developing public sector
AI systems across Europe can be easily secured, resulting in the effect of enabling the construction
and utilization of more reliable and precise AI models.

Various initiatives are provided to support public sector AI. 'Testing and Experimentation Facilities
(TEFs)' were established to allow public institutions to test new AI solutions under conditions similar
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to real environments. For example, in a healthcare TEF, hospitals and medical institutions can safely
test AI systems for patient data analysis or diagnosis support. Building public sector data
infrastructure is also an important part of the Digital Europe Programme. 'Common European Data
Spaces' help public institutions train better AI models and make data-driven decisions by promoting
data sharing in various fields such as healthcare, transportation, and environment.

This program also invests in strengthening the digital capabilities of public officials. The 'Advanced
Digital Skills' initiative supports education and training programs on advanced digital technologies,
including AI. By 2023, 250,000 public officials had benefited from the education programs.

A specific support case is Poland's 'AI for Public Services' project. This project, with support from the
Digital Europe Programme, is helping Polish public institutions develop and implement AI solutions
for improving citizen services. Another example is Italy's 'Smart Cities AI Platform,' which is a platform
for developing and sharing AI solutions for city management and public service provision.

The Digital Europe Programme plays an important role in realizing the 'Trustworthy AI' vision pursued
by the EU through a balance of regulation and support. While the AI Act provides rules and
safeguards for the use of AI, the Digital Europe Programme provides the resources and support
necessary for public institutions to develop and introduce innovative AI solutions within these rules.

4. Cooperation and Standardization

One of the core elements of the EU's AI policy is close cooperation between member states.
Although the level of development and priorities of each country are different, the EU is establishing
various cooperation systems so that all member states can enjoy the benefits of AI innovation and
respond together to common challenges.

AI cooperation at the EU level is centered on the 'Coordinated Plan on AI.' This plan, first announced
in 2018 and updated in 2021, presents a roadmap for AI policy coordination and joint investment
between EU member states. According to this plan, all member states establish a national AI strategy
suited to their situation and regularly share progress with the European Commission.

The core platform for sharing knowledge and best practices between member states is 'AI Watch.'
Operated by the EU Joint Research Centre (JRC), this platform collects and analyzes information on
the AI policies, investments, research, and adoption cases of member states. The results are
published on a portal accessible to all member states, allowing each country to learn from the
experiences of others.

Another important mechanism for public sector AI cooperation is the 'European AI Alliance.' This is a
multi-stakeholder platform where representatives from public institutions, academia, industry, and
civil society discuss AI-related policies and technical issues. This alliance holds regular meetings and
workshops to share knowledge and experience regarding public sector AI adoption.

Standardization is at the heart of cooperation. The EU is developing common standards for AI
systems through the 'European Committee for Standardization (CEN)' and the 'European Committee
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for Electrotechnical Standardization (CENELEC).' Standards are important for ensuring the
interoperability, security, and reliability of public sector AI systems. The 'AI Risk Management
Standard' provides a framework for public institutions to consistently evaluate and manage the risks
of AI systems.

The 'Nordic-Baltic Cooperation on AI' is a public sector AI cooperation body involving eight countries
in Northern Europe and the Baltic coast (Finland, Sweden, Norway, Denmark, Iceland, Estonia,
Latvia, and Lithuania). Launched in 2018, this initiative aims for countries with similar cultural
backgrounds and levels of digital development to jointly develop and share AI policies and solutions.
Participating countries exchange information on AI strategies, best practices, and technical
challenges and solutions through regular ministerial meetings and working-level workshops.

This cooperation body focuses on AI ethics, personal information protection, education, and public
service innovation, and has developed common guidelines such as the 'Nordic-Baltic Region AI
Playbook.' It facilitates knowledge dissemination by operating AI expert and public official exchange
programs between participating countries and supports cross-border public AI projects. This regional
cooperation helps to achieve economies of scale by pooling the resources and expertise of individual
countries and maintaining competitiveness in the larger global AI competition. They have also
established a joint test environment called the 'Nordic-Baltic AI Public Service Testbed' to experiment
with and verify public sector AI solutions applicable to multiple countries.

AI solutions for cross-border public services are also being developed. 'CEF Digital (Connecting
Europe Facility)' supports digital service infrastructure that operates across multiple member states.
For example, an AI system for multilingual automatic translation allows EU citizens to access the
public services of any member state without language barriers.

Cooperation is important for small member states. Since not all countries can make large-scale
investments in AI research and development, sharing resources and expertise allows them to achieve
economies of scale and avoid duplication. By finding solutions to common challenges (e.g., bias or
explainability of AI systems) together, more effective approaches can be developed.

5. Human-Centric AI Administration Reflecting European Values

The most important feature that distinguishes the EU's AI policy from other regions is the
'human-centric' approach. It is the principle that AI systems should not only pursue technical
efficiency or economic benefits but should also promote and protect core European values such as
human dignity, freedom, democracy, equality, the rule of law, and respect for human rights. This
approach is deeply reflected in the EU's public sector AI policy.

The core principle of the human-centric AI administration model is the 'human-in-command' concept.
This means that all AI systems, especially those used in the public sector, must always be under
human oversight and control. Important decisions should be made by humans, not AI, and AI should
be used as a tool to support these decisions.



17

Transparency and explainability are also important aspects of the EU's human-centric AI model.
Citizens have the right to know how AI is used when public institutions make decisions about them.
They must be able to understand how those decisions were made. To this end, EU member states
are introducing 'algorithm registers.' For example, the City of Helsinki, Finland, operates a public
registry that records the purpose, operating method, and data usage of all AI systems used in public
services.

Another principle is inclusiveness and accessibility. AI systems must be available to all citizens, and
no one should be excluded regardless of age, disability, or level of digital literacy. For example,
Spain's 'Accessibility Observatory' works to ensure that public digital services and AI systems are
accessible to all citizens, including those with disabilities.

Fairness and non-discrimination are emphasized in the EU's human-centric AI model. AI systems
must not discriminate against citizens based on gender, race, religion, age, etc. To this end, countries
such as Denmark have developed tools and methodologies for evaluating and mitigating bias in
public sector AI systems.

Personal information protection and data sovereignty are also core principles. The personal
information protection principles already stipulated in the GDPR (General Data Protection Regulation)
are applied as they are to AI systems. Furthermore, the EU emphasizes the concept of 'data
sovereignty,' where citizens should have control over their own data. For example, Estonia's 'X-Road'
platform allows citizens to check and control how their data is used in government databases.

The EU's human-centric AI model is specifically reflected in policies and projects. For example, the
'AI4Citizens' project is an initiative where public institutions of EU member states cooperate to
develop AI-based public services centered on the needs and rights of citizens. There is also
Sweden's 'Ethical Framework for AI in Public Sector,' which provides specific guidelines to ensure
that public sector AI systems promote values such as human dignity, freedom, and equality.

There is also criticism that the EU's human-centric approach may slow down the speed of AI
development and adoption. However, the EU believes that in the long run, this is a more sustainable
and socially acceptable path for AI development. This is because no AI system can truly succeed
without the trust and acceptance of citizens.

Europe's human-centric AI model is also influencing global AI governance. The EU's approach has
made important contributions to the development of international AI governance frameworks such as
the OECD AI Principles and the UNESCO Recommendation on the Ethics of Artificial Intelligence.
Non-EU countries are also referring to the EU's model in developing their own AI policies.

Through human-centric AI, the EU seeks to find a balance between technical efficiency and human
values. It aims to realize the many benefits that AI can provide to society while ensuring that it does
not threaten our fundamental rights and democratic values. This vision is well summarized in the EU
motto: 'AI is for people, not people for AI.'

6. Implications of EU AI Policy
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The European Union's AI public administration policy presents a hopeful vision for a future created by
technology and humans together. The EU's approach, which balances regulation and innovation,
allows us to face the wave of changes that AI will bring with expectation and excitement rather than
fear.

The EU's policy emphasizes the beauty of a 'communal approach' that pools strength and
cooperates. The sight of governments, industry, academia, and civil society joining forces to strive for
a better world is evidence that we can realize the common future we dream of. Cooperation models
such as the European Digital Innovation Hubs (EDIH) show that the true potential of artificial
intelligence can only bloom when collective wisdom and creativity are exerted. The EU's experience
proves that technical progress can bring benefits to everyone when various stakeholders participate
with their respective expertise and passion.

It is a belief in human-centric AI. By clarifying the principle that technology should never exceed
human rights and dignity, it emphasizes that AI is truly a means to enrich human life. AI with
transparency and accountability gives hope that it can lead our lives and society in a better direction
based on trust. It is an important journey to establish social values beyond simple technical progress
and to set universal ethics that everyone can sympathize with.

The vision presented by the EU is rooted in the belief that AI is not simply a tool for increasing
efficiency, but can contribute to improving the quality of public services, improving citizens' lives, and
realizing a transparent and just society. To realize this, not only technical progress but also social and
cultural changes must be achieved together.

The EU sends an important message to the whole world. Progress through AI must create an
inclusive future where no one is marginalized. The EU is actively supporting all countries and regions
so that they can fairly enjoy the benefits of technology and is taking the lead in creating global
standards and principles through international cooperation. The EU's efforts to establish an
international framework for the responsible use of AI through close cooperation with the OECD, G7,
UNESCO, etc., show the way that humanity can move forward together on a global scale.

Above all, the EU's artificial intelligence policy asks us a fundamental question. What kind of society
do we want? How can technology contribute to creating that society? Through this question, the EU
reminds us once again that AI is not just a simple technical development, but a process of realizing
the humane world we dream of.
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Chapter 3: AI in Public Administration in Major Asian Countries
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1. Singapore's Smart Nation Initiative

1.1 Background of the Smart Nation Initiative

Singapore's Smart Nation initiative is a national strategy announced by Prime Minister Lee Hsien
Loong in 2014. It aims to use digital technology and data to improve citizens' lives, create more
opportunities, and build a strong community. This plan is a comprehensive vision that goes beyond
mere technology adoption to drive the digital transformation of the entire nation.

Although Singapore has the limitation of being a small city-state, it has turned this into a strength for
digital innovation. Its small land area and small population provide a favorable environment for rapidly
implementing and testing new digital policies and technologies. A highly educated population and
developed infrastructure provide a solid foundation for digital innovation.

The core goals of the Smart Nation initiative are as follows: First, improving the quality of life for
citizens. Second, creating business opportunities and strengthening economic competitiveness.
Third, increasing the efficiency and effectiveness of government services.

To achieve these goals, the Singaporean government has built a robust digital infrastructure,
regulatory framework, and workforce development programs. It has adopted a "Whole-of-Nation
approach" that emphasizes collaboration between the private sector and civil society, while the
government takes the lead.

1.2 Smart Nation Governance

Singapore's Smart Nation initiative is operated by a systematic organizational structure and
governance. The highest body is the "Smart Nation and Digital Government Group (SNDGG)," led
directly by the Prime Minister, which is the supreme decision-making body for digital transformation.

Under the SNDGG are the "Smart Nation and Digital Government Office (SNDGO)," responsible for
strategy and policy coordination, and the "Government Technology Agency (GovTech)," which
handles public digital infrastructure, service development, and technology implementation.

This structure ensures the direct interest and support of the top leader while enabling efficient
execution through specialized agencies. A "Chief Digital Strategy Officer (CDSO)" is appointed to
each government ministry to lead digital transformation at the departmental level.
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One of the important principles in the Smart Nation process is "Digital First." This means that all
government services must be designed as digital from the start. Another principle is "Citizen-Centric,"
where all digital services are designed around the needs and experiences of citizens.

1.3 National AI Strategy and the Public Sector

In 2019, Singapore announced its National Artificial Intelligence Strategy. This strategy presents a
vision to make Singapore a global hub for AI by 2030.

The National AI Strategy selected five "National AI Projects" as priority focus areas: transport and
logistics, smart cities and estates, healthcare, education, and safety and security. Many of these are
directly related to the public sector.

The Singaporean government is taking several strategic approaches. First, it is strengthening AI
education for all public officials. Second, it is developing an AI ethics framework to ensure
responsible AI use. Third, it encourages the development of innovative AI solutions through
public-private partnerships.

In 2021, as a follow-up to the AI strategy, it released the second version of the "AI Governance
Framework." It provides guidelines for the internal governance of AI systems, transparency in
decision-making processes, data management, and customer relationship management.

Additionally, it supports AI research, talent development, and industrial innovation through a national
AI program called "AI Singapore." This program is becoming a core driver for AI adoption in the public
sector.

1.4 Key AI-Based Public Services

Various AI-based services have been introduced in Singapore's public sector. Let's look at
representative examples.

Ask Jamie: "Ask Jamie," a chatbot service introduced by the Singaporean government, is a system
that handles citizens' inquiries easily and quickly. It efficiently processes millions of various inquiries
every year, reducing the workload of government agencies and providing citizens with prompt and
accurate information. Ask Jamie is available not only on websites but also on various platforms such
as WhatsApp and Telegram, allowing citizens to access it conveniently anytime, anywhere.
Accessibility has been further improved by adding the "Ask Jamie Voice" function, which allows users
to ask questions by voice.

Singapore has introduced a more evolved chatbot called "GovAsst," which is an upgrade of the
existing Ask Jamie. GovAsst is based on the latest Large Language Models (LLM) and provides
accurate and flexible answers even to complex and specific questions. It also searches for necessary
information across multiple documents and delivers it to citizens in an integrated manner.

Currently, Ask Jamie is integrated into more than 70 government agency websites, allowing citizens
to easily obtain various information from different agencies in one place.
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Usage is also simple. When visiting a government agency's website, users can make an inquiry
immediately by clicking the Ask Jamie tab in the bottom right corner of the screen. When entering a
question, users can conveniently receive automatic recommendations for related questions through
natural language processing technology.

It helps users find the information they want quickly by providing Frequently Asked Questions (FAQ)
in advance. The Singaporean government plans to further develop the Ask Jamie service. New
notification services, such as notifications for dormant deposits and national tax notices, will be
added, and the service will be expanded to a wider range of consultation services, such as civil
complaints regarding resident registration. Ask Jamie is a successful example symbolizing the
Singaporean government's digital innovation and is expected to continue playing an important role in
increasing citizen convenience and public service efficiency.

SELENA: An AI system used by the Inland Revenue Authority of Singapore (IRAS) to verify
taxpayers' tax returns and perform risk analysis. It uses machine learning algorithms to analyze
patterns in tax returns and detect potential tax evasion or errors. This has significantly improved the
efficiency of tax audits.

LAMP: A risk assessment system used by the Singapore Immigration and Checkpoints Authority
(ICA) to evaluate the risk level of incoming travelers. It utilizes big data analysis and AI technology to
analyze traveler information and identify potential security risks. This has strengthened the efficiency
and security of border management.

First, it is used to evaluate the risk level of incoming travelers. By analyzing various data such as
passport information, past travel records, visa application details, and criminal history, it quickly
identifies potential risk factors. If a specific traveler has frequently visited high-risk areas or has a past
criminal record, the system automatically detects this and recommends additional inspection or
screening to immigration officers.

Second, LAMP responds to security threats immediately through real-time data analysis. If it
discovers an abnormal situation where simultaneous entry is attempted from multiple locations using
the same passport number, the system immediately judges this as suspicious behavior and sends an
alert. Furthermore, using AI-based predictive technology, it can take efficient action, such as
deploying personnel in advance when the number of incoming travelers is expected to increase at a
certain time.

Third, the LAMP system also plays an important role in preventing the spread of infectious diseases.
During the COVID-19 pandemic, it quickly screened high-risk incoming travelers by analyzing data
such as their vaccination status, infection rates in recently visited countries, and health survey data.
For high-risk travelers who were screened, additional quarantine or isolation measures were taken to
effectively manage the influx of infectious diseases into the country.

Fourth, the LAMP system is also actively used as a tool to prevent terrorism and illegal activities. By
instantly comparing traveler information with international terrorist watch databases, it can detect
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dangerous individuals early, and it also captures signs of criminal activities such as money laundering
or illegal fund movements by analyzing financial transaction data.

Fifth, LAMP contributes significantly to reducing human error and increasing the speed of immigration
screening by automating border management tasks. The system automatically analyzes traveler
information to allow low-risk travelers to pass quickly and directs high-risk travelers for additional
screening, thereby increasing the efficiency of border management operations. Interlocked with smart
gates at the airport, it simultaneously performs rapid and accurate identity verification and risk
assessment.

Virtual Intelligent Chat Assistant (VICA): A chatbot used by the Central Provident Fund (CPF) Board
that answers questions related to pensions. VICA goes beyond simple information provision and also
provides personalized pension plans and advice. It utilizes natural language processing technology to
help citizens understand complex pension rules.

MyInfo: A personal data management platform that reduces the hassle for citizens of repeatedly
entering information when using various government services. It uses AI technology to strengthen
data verification and security and provides customized service recommendations.

Parking.sg: A mobile app for paying parking fees that utilizes AI technology to provide real-time
parking information and automatically calculate fees. This has reduced the use of paper coupons and
increased the efficiency of parking management.

OneService App: A platform where citizens can report public infrastructure problems. It uses AI
technology to automatically classify reports and deliver them to relevant agencies. It establishes
preventive maintenance plans by analyzing report patterns through machine learning.

1.5 Achievements and Challenges of Smart Nation AI Administration

Singapore's Smart Nation initiative and AI administration have achieved several results. First, the
usage rate of digital government services has increased significantly. According to a report by
GovTech, citizen satisfaction with digital government services exceeded 90% as of 2020. Second,
administrative efficiency has improved. The introduction of AI and automation has significantly
shortened document processing time and reduced human error. Third, it has received international
recognition.

There are also challenges.

One challenge is the digital divide. Vulnerable groups, such as the elderly and low-income
individuals, are having difficulty adapting to new technologies. To address this, digital inclusion
programs like "Digital For Life" are being operated.

Another challenge involves data security and personal information protection. In 2018, SingHealth,
the largest medical institution, suffered a serious cyberattack, resulting in the leakage of personal
information of approximately 1.5 million patients. The shock to society was significant because it
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included not only sensitive information that could identify individuals, such as names, addresses,
National Registration Identity Card (NRIC) numbers, dates of birth, and contact information, but also
medical records such as diagnosis records and prescription history. The seriousness of the matter
increased as the personal medical information of Lee Hsien Loong, the Prime Minister of Singapore,
was also leaked.

The investigation revealed that a highly skilled hacker group had infiltrated the system by exploiting
vulnerabilities over a long period, and it was presumed to be an organized cyberattack. This incident
led the Singaporean government and citizens to deeply recognize the importance of data security and
personal information protection. As a countermeasure, the Singaporean government strengthened
the Cybersecurity Act, designating public service infrastructure of national importance as "Critical
Information Infrastructure (CII)" and making the application of strict security standards mandatory.
These institutions are required to undergo regular security audits and have an obligation to
immediately report any cyber threats or abnormal signs to the government's Cyber Security Agency
(CSA).

There are issues with AI bias and ethics. It is an important task to ensure that AI systems operate
fairly and without discrimination. An "AI Ethics Advisory Council" was established, and a "Model AI
Governance Framework" was developed.

1.6 Prospects and Plans for Singapore's AI Administration

Singapore has a clear vision and plan for the future of AI administration. "National AI Strategy 2.0,"
announced in 2023, emphasizes value creation through AI, human-centric AI development, and the
expansion of international cooperation.

According to the "Digital Government Blueprint," the plan is to digitalize all government services and
standardize data-driven decision-making by 2025. Next-generation digital infrastructure such as 5G
networks, cloud computing, and the Internet of Things (IoT) will be expanded. Much investment is
also being made in fostering AI talent. Experts in the fields of AI and data science are trained through
the "TechSkills Accelerator" program, and basic AI literacy education is provided to all public officials.

International cooperation is also expanding. Singapore contributes to international standardization by
developing AI verification tools such as "AI Verify" and participates in building a global AI governance
system in cooperation with the OECD, UN, and others.

Singapore's AI administration strategy does not just focus on technology adoption; it takes a
comprehensive approach that considers both social impact and ethical aspects. This balanced
approach will serve as a model for the sustainable development of AI administration in the future.

2. Japan's Society 5.0

2.1 Concept and Background of Society 5.0
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Japan's Society 5.0 is a national vision that seeks to solve various problems using Fourth Industrial
Revolution technologies. First presented in the Japanese government's 5th Science and Technology
Basic Plan in 2016, this concept divides the development stages of human society into five stages
and names the new society currently being entered "Society 5.0." The "5.0" in Society 5.0 refers to
the fifth stage of human social development. 1.0 represents a hunting society, 2.0 an agricultural
society, 3.0 an industrial society, and 4.0 an information society, while 5.0 refers to a "Super Smart
Society" that goes beyond this information society.

The background of its emergence includes several social challenges facing Japan. Representative
examples include population decline due to low birth rates and an aging population, the
disappearance of rural areas, decreased productivity, and energy and environmental problems.
Japan presented the Society 5.0 vision to solve these problems through technological innovation.

The core of Society 5.0 is the high-level fusion of physical space and cyberspace. It is a concept
where all people and objects are connected through the Internet of Things (IoT), and artificial
intelligence (AI) analyzes big data to provide optimal solutions, thereby solving social problems and
creating new value.

2.2 Japan's AI Strategy and Implementation System

The Japanese government announced the "AI Strategy 2019" in March 2019 and has been releasing
updated strategies every year since then. This strategy is a comprehensive government plan to
promote the development and utilization of AI as a key technology for realizing Society 5.0.

The main goals of the AI strategy are as follows: First, fostering global AI talent. Second,
strengthening industrial competitiveness. Third, technological innovation and social implementation.
Fourth, preparing systems in response to the AI era. Fifth, securing ethical principles and social
acceptance.

The governance system for promoting the AI strategy has also been refined. Under the "Integrated
Innovation Strategy Headquarters" directly under the Prime Minister, the "AI Strategy Implementation
Meeting" has been established to oversee the implementation of the strategy. In addition, the
"Secretariat for Science, Technology and Innovation Policy" was established in the Cabinet Office to
coordinate cooperation between ministries.

In 2022, the Digital Agency was newly established to more strongly promote the digital transformation
of the entire government and AI policies. The Digital Agency coordinates the digital policies of each
ministry and is in charge of the integration and management of government information systems.

To introduce AI in the public sector, the Japanese government established the "AI Ready Public
Service Roadmap." This roadmap presents a step-by-step plan to introduce AI to major administrative
services by 2025. In addition, the "Guidelines for the Use of AI in the Public Sector" present principles
and procedures to be considered when government agencies introduce AI.

2.3 Cases of AI Application in the Public Sector
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Japan is applying AI to various public sectors to increase administrative efficiency and attempt to
solve social problems. Let's look at the main cases.

Automation of administrative document processing: The Japanese government is automating
administrative document processing using AI-OCR and RPA (Robotic Process Automation). The
Ministry of Health, Labour and Welfare introduced AI to process various applications, shortening
processing time by 30%. The Ministry of Justice introduced AI into the patent examination process to
increase the accuracy and efficiency of similar patent searches.

Disaster management system: Japan, where natural disasters such as earthquakes and typhoons are
frequent, is actively developing disaster management systems using AI. The Ministry of Land,
Infrastructure, Transport and Tourism's "XRAIN (eXtended Radar Information Network)" is an
AI-based rainfall prediction system that predicts floods and landslides early. In addition, the Cabinet
Office's disaster management department operates a system that analyzes SNS data with AI to
understand disaster situations in real time.

Medical and healthcare: Japan, an aging society, is investing heavily in the use of AI in the medical
field. The Ministry of Health, Labour and Welfare's "Medical Big Data Utilization Project" analyzes
National Health Insurance data with AI to seek ways to prevent diseases and reduce medical costs.
Local governments are utilizing AI for health monitoring and care services for the elderly.

Transportation and mobility: To solve public transportation problems caused by population decline,
AI-based transportation systems are being developed. The Ministry of Land, Infrastructure, Transport
and Tourism's "MaaS (Mobility as a Service)" project utilizes AI to integrate multiple modes of
transportation and suggest optimal travel routes. In addition, several local governments are
conducting autonomous bus demonstration projects.

Energy management: The Ministry of the Environment and the Ministry of Economy, Trade and
Industry are promoting energy efficiency and the reduction of carbon emissions by building AI-based
energy management systems. The "VPP (Virtual Power Plant)" project utilizes AI to manage
distributed renewable energy resources in an integrated manner.

2.4 AI Ethics and Governance Framework

Japan treats the ethical aspects and governance of AI as important and is building a framework for
this. In 2019, the Japanese government announced the "Social Principles of Human-Centric AI."
These principles present the basic direction for AI development and utilization and include the
following seven core principles.

Human-Centric: AI must respect human dignity and individual autonomy.

Education/Literacy: Everyone must have a basic understanding of AI.

Privacy Protection: Personal information and privacy must be protected.

Ensuring Security: The security and safety of AI systems must be ensured.
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Fair Competition: A fair competitive environment must be guaranteed in AI development and
utilization.

Transparency and Explainability: AI's decision-making process must be transparent and explainable.

Innovation: AI technological innovation should be promoted, but it must harmonize with social values.

To specifically apply these principles to the public sector, the "Guidelines for the Use of AI in the
Public Sector" were developed. These guidelines present items to be considered and evaluation
criteria when government agencies introduce AI systems.

The "Conference on Social Principles of Artificial Intelligence" was established as an organization in
charge of AI ethics and governance. This conference is composed of experts from academia,
industry, and civil society to evaluate the social impact of AI and make policy recommendations.
Japan contributes to the establishment of AI principles by international organizations such as the G7,
OECD, and UNESCO, and participates in building a global AI governance system.

2.5 Achievements and Limitations of Society 5.0 and AI Administration

Japan's Society 5.0 vision and AI administration strategy are showing several achievements. First,
the digital transformation of the public sector has accelerated. In particular, the COVID-19 pandemic
highlighted the need for digitalization, leading to the rapid progress of online administrative
procedures and the introduction of AI.

Second, data-based policy decision-making has been strengthened. Data collection and AI analysis
for EBPM (Evidence-Based Policy Making) have expanded, improving the effectiveness and
efficiency of policies.

Third, an industry-academia-government cooperation ecosystem has been formed. Through the "AI
R&D Network," the government, universities, and companies are cooperating to promote AI
technology development and social implementation.

There are also clear limitations and challenges.

First, there is a shortage of digital infrastructure and talent. Japan's public sector still has many legacy
systems and analog-style work practices, which is delaying digital transformation. In addition, a
shortage of AI professionals makes it difficult to develop and operate advanced systems.

Second, data sharing and linkage between administrative organizations are insufficient. There is a
lack of data standardization between ministries and local governments, and "Data Silo" phenomena
occur, making it difficult to provide integrated AI services.

Third, there are social acceptance issues. Resistance to the introduction of AI technology exists in
Japanese society due to concerns about the use of personal information, distrust of AI
decision-making, and anxiety about job replacement. In particular, the elderly and those in rural areas
are having difficulty using AI services due to the digital divide.
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Fourth, there are challenges in implementation and coordination. While the vision and goals of
Society 5.0 and the AI strategy are clear, problems such as coordination between ministries, securing
budgets, and measuring performance are appearing at the concrete execution stage. Although
coordination functions have been strengthened with the establishment of the Digital Agency, changes
in administrative culture are still needed.

2.6 Future Prospects for Japanese AI Administration

The Japanese government is promoting various policies to overcome the limitations of Society 5.0
and AI administration and for future development. In the revised "AI Strategy 2023," priority tasks
such as developing next-generation AI technology, strengthening talent development, and
accelerating social implementation were presented.

3. China's New Generation AI Development Plan and E-Government Integration

3.1 China's AI National Strategy and Background

China formalized its national strategy in the field of AI through the "New Generation Artificial
Intelligence Development Plan" announced by the State Council in July 2017. It presented a roadmap
for China to become a global leader in the field of AI by 2030.

There are several factors in the background. First, a shift in China's economic development model
was necessary. To transition from a growth model centered on low-cost manufacturing to
innovation-driven growth, advanced technologies such as AI were essential. Second, there was a
strategic need to secure an advantage in global technological competition. AI was recognized as a
key area in the competition for technological hegemony with the United States. Third, China sought to
use AI as a means to solve various challenges facing Chinese society, such as population aging,
urbanization, and environmental problems.

China's AI strategy will proceed in three stages until 2030. The goal of the first stage (by 2020) was to
reach a level equivalent to that of advanced countries in AI technology and application. The goal of
the second stage (by 2025) is to achieve important breakthroughs in basic AI theory and lead the
world in some technologies and applications. The goal of the third stage (by 2030) is to reach the
world's highest level in all aspects of AI theory, technology, and application.

One of the core goals is to build an "Intelligent Government." This means using AI technology to
innovate government operations and public services and promoting data-driven decision-making and
policy implementation.

3.2 E-Government and AI Integration Implementation System

China has built a system to promote the integration of e-government and AI. China is actively
promoting the integration of e-government and AI, and in this process, the "Central Cyberspace
Affairs Commission" is playing a key role. Established in 2014, this commission is the supreme
decision-making body that oversees national cybersecurity and informatization policies, and has set
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policy directions with President Xi Jinping directly presiding. As it was upgraded from a leading group
to a commission in 2018, its status and authority were significantly strengthened, showing how much
importance the Chinese government places on cyberspace governance. Recently, Cai Qi has been in
charge of the practical operation of the commission, and it has a comprehensive organizational
structure in which representatives from the Party, major government ministries, the People's Bank of
China, and the military participate. Based on the "New Generation AI Development Plan" announced
in 2017, the commission set the goal of becoming a global leader in the field of AI by 2030.

China is expanding its global influence through the "Digital Silk Road" initiative and is actively
promoting digital infrastructure projects overseas, such as fiber optic networks, 5G, and cloud
computing. It is also expanding its international influence by strengthening cooperation with Russia in
the field of cyberspace regulation. These strategic efforts by China are becoming an important
foundation for solidifying its status as a cyber power and securing global digital leadership.

The key ministries for policy implementation are the Cyberspace Administration of China (CAC), the
Ministry of Industry and Information Technology (MIIT), and the National Development and Reform
Commission (NDRC). The State Council's "Internet+ Action Plan" and the "Action Outline for
Promoting the Development of Big Data" are key policy frameworks for promoting digital
transformation and AI adoption in the public sector.

AI administration is also being actively promoted at the local government level. Each province and
major city establishes its own AI development plan to promote innovation suited to regional
characteristics. Representative examples include Shanghai's "Smart City Construction Action Plan,"
Guangdong Province's "AI Industry Development Roadmap," and Beijing's "Intelligent Economic
Development Plan."

A characteristic of China's AI administration implementation system is the "combination of top-down
planning and bottom-up innovation." While the central government presents a clear vision and goals,
it grants local governments and companies autonomy for experimentation and innovation. Various
models and cases emerge, and successful cases develop in a way that spreads nationwide.

The "government-enterprise cooperation model" stands out. Large Chinese IT companies such as
Baidu, Alibaba, and Tencent participate in the government's AI strategy formulation and play a
leading role in the development of public sector AI solutions. For example, Alibaba's "City Brain"
project is being used for the construction of smart cities in several cities, starting with Hangzhou.

3.3 Key AI-Based E-Government Services

China is developing and introducing AI-based e-government services in various administrative areas.

Smart government affairs services: The Chinese government is promoting the digitalization and
intellectualization of administrative services through the "Internet+ Government Services" initiative.
The "Single Window" system utilizes AI technology to provide integrated administrative services from
multiple ministries. Shanghai's "One-Network Access" portal is an AI-based administrative service
platform that provides more than 1,000 government services and utilizes AI technologies such as



30

facial recognition and natural language processing.

Smart city management: Several cities in China are building AI-based smart city systems. "Hangzhou
City Brain," developed by Alibaba, is an AI platform that integrates and manages transportation,
energy, and public safety for the entire city. This system achieved results such as shortening
commute time by 15% by optimizing traffic flow and shortening the travel time of emergency vehicles
by 50%. It is currently spreading to more than 500 cities across China.

Social Credit System: China's social credit system is a system that evaluates the creditworthiness of
individuals and companies using AI and big data. It calculates credit scores by collecting and
analyzing various data such as public service use, tax payments, and compliance with laws and
regulations. Citizens and companies with high credit scores receive benefits in various administrative
services, while low scores can result in restrictions. It was expanded and built nationwide by 2020
and is being continuously advanced with AI.

Public safety and surveillance systems: China has extensively built public safety systems using
AI-based facial recognition technology. The "Skynet" project has installed more than 200 million
CCTV cameras nationwide and utilizes AI video analysis technology to perform criminal tracking,
missing person searches, and traffic violation crackdowns. It can recognize faces with an accuracy of
over 97% and is evaluated to have contributed to crime reduction. However, it is receiving
international concern and criticism in terms of privacy and human rights.

Intelligent medical and health management: The Chinese government is also showing great interest
in improving medical services using AI. The National Health Commission is introducing AI in fields
such as medical image analysis, diagnosis support, and telemedicine through the "AI+ Medical"
initiative. In particular, during the COVID-19 pandemic, AI-based patient classification, diagnosis
support, and contact tracing systems were actively utilized. China's medical field AI technology is
developing rapidly based on the strength of being able to utilize large-scale patient data.

Environmental monitoring and management: China, which is experiencing serious environmental
problems, is developing environmental monitoring and management systems using AI technology.
The Ministry of Environmental Protection analyzes satellite imagery, drone, and sensor data with AI
to monitor air pollution, water pollution, and illegal sources of pollution. Beijing's "AI Air Quality
Prediction System" can predict air quality within 72 hours with an accuracy of over 85% and
implements pollution reduction measures in advance based on this.

3.4 China's AI Ethics and Governance Approach

At the same time as AI development, China is developing a framework for AI ethics and governance.
In 2019, it announced national-level "AI Governance Principles," emphasizing values such as
human-centricity, safety, inclusiveness, openness, and responsibility.

China's AI governance revolves around several important principles. The highest priority principle is
that AI technology should not harm national security and social stability. In other words, the most
important criterion is to ensure that national safety or social order is not shaken under any
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circumstances.

Next, China prefers a balanced approach that allows AI technology to develop while applying
regulations where absolutely necessary. This is called "Adaptive Governance," which is a method of
thoroughly managing risk factors while ensuring that innovation is not blocked by excessive
regulation.

Finally, China's AI governance is designed in a direction that supports the AI industry to be
competitive globally. That is, China has the purpose of helping its own companies gain an advantage
in the global market through AI regulation.

In 2021, the Cybersecurity Review Office announced the "Administrative Provisions on Algorithm
Recommendation for Internet Information Services." These provisions are intended to ensure the
transparency and fairness of algorithms on online platforms and prohibit algorithms from threatening
national security or social stability or promoting discrimination. It is one of a series of policies
prepared to control the influence of Big Tech companies, promote core socialist values, and prevent
the abuse of data and algorithms. It contains the intention to prevent algorithms from being misused
for public opinion formation, information censorship, and exposure of discriminatory content.

There are also special guidelines for the use of AI in the public sector. With the announcement of the
"Interim Measures for the Management of Generative Artificial Intelligence Services" in 2023, the
"Guidelines for the Security of AI Applications in the Public Service Field" present detailed regulations
on the introduction and operation of AI systems by public institutions. In particular, it emphasizes
safety, transparency, accountability, and privacy protection.

China's approach to AI ethics and governance differs from that of Western countries, as it tends to
place greater value on collective interests and social stability than on individual rights. It maintains a
more flexible regulatory framework for technological development and strengthening national
competitiveness. This difference also causes tension in international AI governance discussions.

3.5 Achievements and Challenges

China's AI administration strategy has achieved several visible results. First, the efficiency and
accessibility of public services have improved. AI-based administrative service platforms have
provided benefits such as shortened processing time, 24-hour service provision, and remote
accessibility. In the 2023 UN E-Government Development Index, China ranked 65th, a significant rise
from 80th in 2018.

Second, urban management and operation have improved. AI-based smart city systems have
achieved results such as optimizing traffic flow, increasing energy use efficiency, and improving
environmental monitoring. China's large cities have experienced visible effects such as reduced
traffic congestion and improved air quality.

Third, public safety and crisis response capabilities have been strengthened. AI-based surveillance
systems contributed to the reduction of crime rates, and disaster prediction and response systems
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helped minimize damage from natural disasters. During the COVID-19 pandemic, contact tracing and
infection spread prediction using AI technology were evaluated as effective.

Challenges also exist. First, there is a concern that the digital divide will deepen. Due to the digital
divide between urban and rural areas and between generations, the benefits of advanced AI services
may be unevenly distributed. The elderly and rural residents are having difficulty accessing and
utilizing digital technology.

Second, there are concerns about violations of privacy and human rights. Extensive data collection
and AI-based surveillance systems have the potential to violate citizens' privacy and freedom. The
extensive use of social credit systems and facial recognition technology is receiving criticism from the
international community.

Third, there are issues with errors and bias in AI systems. AI algorithms may learn the bias of existing
data or make decisions disadvantageous to certain population groups. This can undermine the
fairness and legitimacy of administration.

Fourth, there are data quality and security issues. The performance of AI systems depends on the
quality of data, but problems with the standardization, accuracy, and completeness of public sector
data are continuously being raised. In addition, large-scale data concentration can be vulnerable to
cybersecurity threats.

3.6 Future Prospects for Chinese AI Administration

China has ambitious plans for the future of AI administration. The "Overall Layout Plan for the
Construction of Digital China (2023-2035)" announced in 2023 presents a comprehensive plan for
national digital transformation using digital technologies including AI.

It is expected that China's AI administration strategy will develop in several major directions in the
future.

First, it will build a more integrated data-driven government. According to the "National Big Data
Strategy," the plan is to expand the integration and sharing of government data and develop more
advanced AI administrative services.

Second, next-generation AI technologies will be actively introduced. The plan is to increase the level
of intelligence of administrative services by introducing advanced AI technologies such as Large
Language Models (LLM), multimodal AI, and federated learning to the public sector. In 2023, the
Chinese government began pilot application of self-developed LLMs to administrative tasks.

Third, AI administrative services will be expanded to rural and underdeveloped areas. Through the
"Digital Rural Strategy," the plan is to expand digital infrastructure in rural areas and develop
customized AI services for rural residents. This is intended to bridge the digital divide between urban
and rural areas.
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Fourth, the AI governance system will be strengthened. The plan is to strengthen management and
supervision of all public sector AI systems by expanding the "Algorithm Registration System" that
began in 2022. It is planned to establish an "AI Ethics Evaluation System" to evaluate the ethical
impact of public sector AI systems.

Fifth, influence in global AI governance will be expanded. China is actively participating in
international discussions on AI technology standards and governance principles and is making efforts
to reflect its own approach in international standards. In particular, it aims to spread the Chinese-style
AI administration model through digital cooperation with countries participating in the "Belt and Road"
initiative.

China shows an approach that combines technological innovation and social management. It has
strengths in terms of efficiency and stability, but is controversial in terms of transparency and
individual freedom.

4. Taiwan's Digital Democracy and AI

4.1 Background and Vision of Taiwan's Digital Government

Taiwan is an island nation with a population of about 23 million. Even in the difficult environment of
international isolation led by China, it has built an innovative government system utilizing digital
technology. Taiwan's digital government is characterized by pursuing unique values of citizen
participation and strengthening democracy as well as technical efficiency.

The development of Taiwan's digital government began with the "E-Government Plan" in 1998, but it
developed into its current form after the "Sunflower Movement" in 2014. This movement, in which
citizens occupied the legislature to criticize the government's non-transparent handling of important
trade agreements, became a catalyst for the Taiwanese government to change into a digital
government that strengthens transparency and citizen participation.

In 2016, Audrey Tang was appointed as Taiwan's first Digital Minister, and Taiwan's digital
government reached a new turning point. Minister Tang presented the vision of "Digital Democracy"
and introduced an approach that uses digital technology as a means for strengthening citizen
participation and democracy as well as improving government efficiency.

The vision of Taiwan's digital government is based on the following three core values.

First is "Openness." This means increasing transparency by opening government data and
decision-making processes to citizens. Second is "Participation." It provides opportunities for citizens
to directly participate in policy decisions and public service design. Third is "Collaboration." The
government, civil society, and private companies build a cooperative ecosystem to solve social
problems together.

To realize this vision, the Taiwanese government has established the "DIGI+" strategy to
systematically promote digital transformation. DIGI+ stands for Digital Government, Innovative
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Economy, Governance for All, and Infrastructure, and aims to drive changes in these four areas
through digital technology.

During the COVID-19 pandemic, Taiwan's digital government system showed excellent effectiveness.
It led an effective response through real-time mask inventory lookup and self-quarantine
management systems, proving that the Taiwanese digital government model can work effectively
even in a crisis situation. Taiwan's digital government is evaluated as a unique model in that it
pursues harmony between technological innovation and democratic values, and this is acting as an
important principle in AI public innovation as well.

4.2 g0v (gov zero) Movement and Civic Hacking

One of the most notable features in Taiwan's digital government innovation is the citizen-led civic
hacking culture represented by the "g0v (gov zero)" movement. g0v is an open-source community of
civic technologists that began in 2012, using a name where the "o" in "gov," which means
government, is replaced with "0." This carries the meaning of creating an alternative to the existing
government system.

Based on the philosophy of "Fix what we complain about," the g0v community develops projects
where citizens directly solve public problems using government data. They improved public services
by creating various citizen-friendly digital tools such as government budget visualization, bill tracking
systems, and environmental pollution monitoring platforms.

During the COVID-19 pandemic, the "Mask Map" project received great attention. When the
Taiwanese government opened mask sales data, g0v developers developed an app in just one day
that showed the real-time mask inventory of pharmacies nationwide. This app helped citizens
purchase masks efficiently and was later adopted as an official app by the government and further
developed.

The core of civic hacking is a cooperative relationship between the government and citizens. Instead
of suppressing or controlling citizen communities like g0v, the Taiwanese government is taking an
approach of actively supporting their activities and integrating the results into public services. Digital
Minister Audrey Tang is from g0v and has played an important role in bringing the culture and values
of civic hackers into the government. It has established itself as a means of strengthening democracy
beyond simple technological innovation. This is a case that well illustrates the philosophy of Taiwan's
digital government, "Upgrade democracy with digital technology." This approach is becoming the
foundation for putting citizen participation and transparency at the center when introducing advanced
technologies such as AI.

4.3 vTaiwan and AI-Based Citizen Participation Platform

Taiwan's vTaiwan (virtual Taiwan) is an innovative citizen participation platform using AI technology
and is receiving global attention as a democratic decision-making model for the digital age. Started in
2015, this platform aims to enable large-scale citizen participation and consensus formation on
complex and controversial digital policy issues.
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The operation process of vTaiwan is largely composed of four stages. The first is the "Agenda
setting" stage, where various stakeholders such as the government, citizens, and companies suggest
topics to discuss. The second is the "Understand" stage, where background information and various
perspectives on the topic are provided. The third is the "Deliberation" stage, where citizens freely
present and discuss opinions through an online platform. The last is the "Decision" stage, where
policy recommendations are formed based on the results of the discussion.

The most innovative part of vTaiwan is that it utilizes an AI-based opinion collection tool called
"Pol.is." Pol.is analyzes data generated in the process of participants expressing
approval/disapproval for opinions presented by other participants using machine learning algorithms.
Through this, it clusters the opinions of thousands of people and visualizes the correlation of opinions
among participants to find areas where consensus is highly likely. It has the advantage of preventing
the voices of specific interest groups or a minority from being overemphasized and allowing various
perspectives to be considered in a balanced way.

Representative cases discussed through vTaiwan include regulation of sharing economy services
such as Uber, regulation of the fintech industry, and restrictions on online alcohol sales. The
discussion on Uber regulation is evaluated as a successful case of vTaiwan. This discussion, in
which various stakeholders such as the government, the taxi industry, Uber, and consumers
participated, contributed to deriving a new regulatory framework for the legal operation of Uber.

Based on the success of vTaiwan, the Taiwanese government launched the "Join" platform in 2015 to
expand citizen participation in a wider range of government policies. The Join platform provides
various citizen participation functions such as opinion collection on policy proposals from government
ministries, citizen-initiated petitions, and participatory budgeting. For petitions that receive more than
5,000 signatures, a system was introduced where the relevant ministry must provide an official
answer, increasing the influence of citizen opinions.

vTaiwan and the Join platform presented a new model of citizen participation using AI technology and
have the following significance. First, through digital technology, they built a direct participation
mechanism that complements the limitations of existing representative democracy. Second, they
showed the possibility of harmonious development between technology and democracy by using AI
technology as a tool to strengthen the democratic process. Third, they contributed to building citizen
trust by increasing the transparency and accountability of government policies.

Taiwan's experience shows that AI technology is not just a tool for increasing administrative efficiency
but can be a means for innovating the democratic process and expanding citizen participation. This is
evaluated as an important experimental case for digital democracy in the AI era.

4.4 Cases of AI-Based Public Service Innovation

Taiwan is innovating various public services using AI technology, and its approach focusing on citizen
needs and participation stands out. Let's look at Taiwan's major AI-based public service innovation
cases.
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Health insurance system and medical AI: Taiwan has accumulated vast medical data while operating
a national health insurance system. The National Health Insurance Administration (NHIA) of Taiwan
is developing AI-based medical services using this data. The "NHI MediCloud" system stores
patients' medical records in the cloud and analyzes the risk of drug side effects, duplication of tests,
and treatment patterns through AI algorithms. During the COVID-19 period, it was used to analyze
the movements of confirmed cases and predict areas with a high risk of infection using AI technology.

Digital ID system: Taiwan's digital ID system is evaluated as a model that pursues both privacy
protection and convenience. The "TW FidO" system adopted a privacy-centric design that shares
only minimal personal information while providing secure digital identity verification using biometric
technology and AI security functions. This system is used in various situations such as access to
government services, banking transactions, and medical information verification, and has enabled
new service models such as telemedicine.

Smart transportation system: Major cities in Taiwan, including Taipei, are introducing AI-based smart
transportation systems to optimize traffic flow. The "i-Traffic" system predicts real-time traffic
situations by analyzing road sensors, CCTV, and vehicle GPS data with AI, and automates traffic light
control and traffic detour guidance. In addition, the "Metro GO" app for public transport users utilizes
AI algorithms to recommend personalized travel routes and predicts congestion levels to induce
balanced passenger distribution.

Environmental monitoring and disaster response: Taiwan has geographical characteristics vulnerable
to natural disasters such as earthquakes and typhoons, so it has actively developed disaster
prediction and response systems using AI. The "Intelligent Disaster Warning System" integrally
analyzes weather data, seismograph information, and social media analysis with AI to predict the
possibility of disaster occurrence and provides customized warnings. In addition, the "Air Box" project
is a participatory environmental monitoring system that predicts fine dust distribution and movement
paths by analyzing data from air quality meters directly installed by citizens with AI.

Agricultural support system: Taiwan developed AI-based smart agricultural systems for efficient food
production on limited farmland. The "Agricultural Intelligence Platform" suggests optimal crop
management plans by analyzing weather data, soil information, and crop growth status with AI. It also
operates precision agricultural systems that detect the occurrence of pests and diseases early by
analyzing drone and satellite imagery with AI and minimize the use of pesticides.

4.5 AI Governance and Ethics Framework

Taiwan is making active efforts to build a governance and ethics framework to use AI technology
responsibly along with its development. Taiwan's AI governance approach is characterized by
adopting a multi-stakeholder participation model rather than being government-led.

In 2018, the Taiwanese government announced the "AI Taiwan Action Plan," including considerations
for ethical, legal, and social impacts as an important axis along with AI technology development.
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Taiwan's AI governance framework includes the following principles. First is the "Human-centric"
principle. AI technology must be developed in a direction that respects human autonomy and dignity
and promotes human welfare. Second is the "Sustainability" principle. AI development must be
carried out in an economically, socially, and environmentally sustainable manner. Third is the
"Transparency and Explainability" principle. The decision-making process of AI systems must be
transparent and understandable. Fourth is the "Accountability" principle. Developers and operators of
AI systems must be responsible for the results. Fifth is the "Fairness and Diversity" principle. AI
systems must prevent bias and discrimination and respect various values and cultures.

To implement these principles, various systems and initiatives are being promoted. The "AI Ethics
Committee" is composed of representatives from the government, industry, academia, and civil
society to develop AI ethics guidelines and provide advice on important AI ethics issues. The "AI
Impact Assessment," which is mandatory when introducing AI systems in the public sector, evaluates
the impact that AI systems may have on society and individuals in advance and prepares measures
to minimize negative impacts.

In addition, through the "AI Literacy Enhancement Program," citizens are supported in developing the
ability to understand and critically evaluate AI technology. This is carried out in various ways, such as
strengthening AI education in elementary, middle, and high schools, operating AI education programs
for adults, and providing online learning materials.

One of Taiwan's unique approaches is the "Participatory AI Governance" model. This provides
opportunities for citizens and various stakeholders to directly participate in the process of developing
AI policies and regulations. The process of establishing "Ethics Guidelines for Autonomous Vehicles"
using the vTaiwan platform is a representative case, where thousands of citizens presented and
discussed opinions on ethical dilemmas (e.g., the trolley problem) that autonomous vehicles may
face.

Another feature is the "Open-source AI Governance" approach. The Taiwanese government opens
the source code and training data of AI algorithms used in the public sector as much as possible,
allowing citizens to review how AI systems work and provide feedback. This creates an environment
where civic technologists like the "g0v" community can contribute to monitoring and improving public
AI systems.

5. Comparison of Major Asian Countries and Implications

The AI administration strategies of major Asian countries,Singapore, Japan, China, and
Taiwan,reflect the historical, cultural, and political backgrounds of each country and show unique
characteristics.

First, they show differences in governance structure and decision-making methods. China promotes
its AI strategy in a strong centralized top-down manner, enabling rapid decision-making and
large-scale investment, but citizen participation and diversity are limited. Singapore shows an efficient
model that cooperates closely with industry under government leadership. Japan has built an
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industry-academia-research joint system to clarify the role of each subject, and Taiwan is
characterized by a bottom-up approach that emphasizes citizen participation and cooperation.

Second, there are differences in the priority of utilization. China focuses on securing leadership in
global AI technology and strengthening national security, while Singapore focuses on building smart
cities and increasing public service efficiency. Japan is focusing on using AI to solve the problems of
an aging population and population decline. Taiwan attaches importance to the use of AI technology
for strengthening democracy and expanding citizen participation.

Third, there are also important differences in ethics and regulatory approaches. China is building a
regulatory framework that prioritizes national security and social stability, while Singapore pursues
harmony between innovation and safety through practical and balanced regulations. Japan takes an
inclusive approach, emphasizing "Human-Centric AI," and Taiwan is developing a model where
citizens directly participate in establishing AI ethics principles through participatory governance.

Fourth, various approaches are also shown in terms of data policy and infrastructure. China can
collect data on a large scale with its vast data volume and centralized approach, but privacy concerns
are also significantly raised. Singapore is promoting efficient data sharing by building an integrated
data platform, and Japan is focusing on standardization for data linkage between ministries. Taiwan
is developing a citizen-participatory data governance model.

Fifth, differences in citizen participation and digital inclusion are also prominent. China focuses on
efficiency but citizen participation is limited, and Singapore emphasizes citizen convenience but has a
strong government-led character. Japan takes an inclusive approach centered on local communities,
and Taiwan is actively developing digital participatory democracy and putting citizen participation at
the center of AI policy.

Comprehensive implications that can be obtained from the AI administration strategies of major Asian
countries are as follows.

First is the importance of establishing an AI strategy that fits national characteristics. Each country is
developing an AI strategy that fits its socioeconomic situation, cultural background, and political
system. Therefore, when establishing an AI strategy, it is necessary to refer to global trends but take
a differentiated approach considering each country's specificities and strengths.

Second is the balance of values. Achieving a balance between technological innovation and social
values (ethics, fairness, transparency, democracy, etc.) is the key to sustainable AI development.
This requires an approach that comprehensively considers the impact of AI technology on society
and ensures that technological development harmonizes with social values.

Third is the importance of multi-stakeholder participation. An inclusive governance model in which
various stakeholders such as the government, industry, academia, and civil society participate in AI
policy decisions is important for increasing the social acceptance and reliability of AI. This is essential
for evaluating and responding to the social impact of complex technologies such as AI from various
perspectives.
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Fourth is the urgency of fostering AI talent and strengthening capabilities. All countries recognize
securing AI talent and strengthening capabilities as major tasks, which is a core element of AI
competitiveness. Not only fostering specialized personnel but also improving the AI literacy of general
citizens is emerging as an important task.

Fifth is the need for international cooperation and standardization. Since AI is essentially a global
technology, it is important to secure interoperability and safety through international cooperation and
standardization. Efforts are needed to build an AI ecosystem that reflects regional characteristics by
strengthening cooperation within the Asian region.

An AI administration strategy has a meaning beyond simple technology introduction. It is a process of
fundamentally redefining the role and function of the government, the relationship with citizens, and
the way social values are realized. Major Asian countries are developing various AI administration
models reflecting their own situations and values, and this diversity provides rich insights into
government models in the AI era. In the future, it is expected that each country will learn from each
other's experiences, cooperate, and develop more innovative and inclusive AI administration models.
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Chapter 4: AI Administration Strategies of Other Major Countries
and International Organizations
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1. Australia's Digital Transformation Agency

1.1 Overview of Australia's AI Administration Strategy

Australia is a country actively pursuing digital transformation and AI adoption in the public sector. In
2019, it announced the "AI Ethics Framework," and in 2021, it established the "AI Action Plan" to
systematize national efforts to promote the development and use of AI. Australia's AI administration
strategy pursues a balance among three goals: economic growth, service improvement, and social
inclusion.

The most important organization in driving AI administration is the Digital Transformation Agency
(DTA). As the central body for AI adoption in the public sector, the DTA carries out various activities
such as strategy formulation, standard setting, sharing best practices, and capacity building.

1.2 Roles and Activities of the Digital Transformation Agency

The DTA is a core agency leading the Australian government's digital transformation and plays an
important role in AI administrative innovation. The DTA's main activities are as follows.

The DTA developed the "Digital Service Standard" to provide criteria for the design and delivery of
digital services that all government agencies must follow. This standard also applies to AI systems
and includes principles such as user-centricity, accessibility, security, and privacy protection.

The DTA provides practical guidelines that government agencies can follow when planning and
executing AI projects. Representative examples include the "AI Project Management Guide" and the
"AI Procurement Guide."

The DTA operates a platform called "Digital Marketplace" to connect government agencies with
digital solution providers. This allows government agencies to procure necessary AI solutions or
professional services more easily and efficiently.

The DTA operates the "Digital Expert Advisory Panel" to provide professional advice to the
government on the introduction of new technologies, including AI. This advisory panel consists of
experts from academia, industry, and the public sector.

1.3 Case Studies of AI Utilization in Australia's Public Sector
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The Australian Taxation Office introduced an AI chatbot named "Alex" to respond to taxpayers'
questions 24 hours a day. Alex uses natural language processing technology to provide customized
guidance on complex tax issues and processes millions of inquiries every year.

The Department of Defence is applying AI to the defense sector through the "Integrated Investment
Program." It is strengthening national defense capabilities by utilizing AI in information analysis, cyber
security, and autonomous systems.

1.4 Australia's Efforts to Strengthen AI Capabilities

The Australian government is making various efforts to strengthen AI capabilities in the public sector.
These efforts are taking place in several areas, including talent cultivation, technology development,
and the establishment of cooperative networks.

"Data61" of the Commonwealth Scientific and Industrial Research Organisation (CSIRO) is
Australia's data innovation network and leads public sector AI research and development. Data61
conducts world-class research in fields such as AI algorithms, data analysis, and cyber security,
sharing its results with government agencies.

The Australian Public Service Commission is strengthening the digital capabilities of public officials
through the "Building Digital Capability Program." This program includes education on the
understanding and use of AI and is aimed at public officials at all levels.

The Australian government established the AI Centre of Excellence as a hub for public sector AI
innovation. This center is responsible for tasks such as AI project consulting, technical support, and
sharing best practices.

2. The UK's CDDO and GDS

2.1 Overview of the UK's AI Administration Strategy

The UK is recognized as a world leader in public sector digital innovation and AI adoption. In 2021,
the UK government announced the "National AI Strategy," presenting a 10-year plan for the
development and use of AI technology. It is built around three pillars: economic growth, social benefit,
and governance strengthening, and treats AI adoption in the public sector as an important
component.

The two organizations playing a central role in driving the UK's AI administration are the Central
Digital and Data Office (CDDO) and the Government Digital Service (GDS). The CDDO is
responsible for establishing government-wide digital strategies and policies, while the GDS is in
charge of the actual design and delivery of digital services. The two organizations work closely
together to lead AI innovation in the UK's public sector. Founded in 2011, the GDS focuses on
implementing actual digital services, such as operating the GOV.UK platform. The CDDO was
established in 2021 by splitting from the GDS and focuses on digital strategy formulation and
standard setting.
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Both organizations are under the Cabinet Office, but their roles differ. The CDDO acts as the "thinking
brain," developing the government's digital direction and guidelines for AI use. The GDS acts as the
"executing hand," with a workforce of over 800 people creating user-centered services and
emphasizing agile development methods. The CDDO and the GDS maintain a complementary
relationship through cooperation. When the CDDO provides the Technology Code of Practice, the
GDS implements services based on it. Through the digital roadmap from 2022 to 2025, the UK
government aims to advance digital government through the collaboration of these two organizations.

2.2 Roles of the Central Digital and Data Office

The CDDO is an organization established in 2021 that oversees the digital strategy, standards, and
governance of the UK government. The CDDO's main activities are as follows.

The CDDO establishes the "Digital, Data and Technology Strategy" to provide direction for the entire
government. This includes guidelines on the introduction and use of new technologies, including AI.
The CDDO developed the "Data Ethics Framework" to support government agencies in utilizing data
and AI ethically.

The CDDO enacts the "Digital Function Standard" to ensure the quality and consistency of public
sector digital services. This also applies to the design, development, and operation of AI systems.

2.3 Activities of the Government Digital Service

Since its establishment in 2011, the GDS has been leading innovation in the UK government's digital
services. The GDS is also actively working on improving public services using AI technology. The
GDS's main activities are as follows.

The GDS operates the "GOV.UK" platform, providing a single point of access to government
services. Recently, it has been promoting innovations such as providing personalized services and
automating content management using AI technology.

The GDS developed the "Service Design Standard" to promote user-centered digital service design.
It emphasizes an approach that puts user needs at the center. The GDS develops common
components such as "GOV.UK Notify" and "GOV.UK Pay" so that government agencies can easily
utilize them.

The UK is actively introducing artificial intelligence (AI) in the public sector, opening new paths for
innovation.

The UK's National Health Service (NHS) is achieving innovative changes in the medical field using AI.
Through AI-based image reading, disease prediction, and personalized treatments, it is increasing
the accuracy of disease diagnosis and maximizing the effects of patient treatment. Established in
2019, the "NHS AI Lab" is a core platform for the development of future medical technology,
accelerating continuous research and innovation while presenting a hopeful vision for a healthy
society.
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HM Courts & Tribunals Service is opening new possibilities in the judicial system using AI. Through
automated case classification, document analysis, and smart case law searches, it is realizing faster
and more transparent legal procedures and significantly increasing accessibility to judicial services.

The UK Home Office is actively introducing AI technology to border management and security
enhancement. It is creating a safer UK through a fast and efficient immigration system using facial
recognition technology, smart immigration management through AI-based risk assessment, and the
detection of cyber security threats. This can be expected to provide travelers to the UK with a swift
entry process while further strengthening national security.

HM Revenue & Customs is building a transparent and efficient tax system by utilizing AI in the tax
collection process. AI algorithms quickly detect risk factors for tax evasion, and a chatbot system that
automatically responds to taxpayers' questions has been introduced to increase public convenience.
This is leading to positive changes, not only in increasing the efficiency of tax operations but also in
allowing taxpayers to receive tax services easily and quickly.

Transport for London is increasing the convenience of urban life by building an advanced
transportation system using AI. It analyzes traffic data in real time to predict congestion, maintains
optimal traffic flow through smart traffic lights, and refines public transport schedules to increase the
mobility of citizens. These changes increase the efficiency of the entire city and accelerate the
development of future smart cities.

3. Nordic Countries: Citizen-Centered Digital Government and AI

3.1 Characteristics and Background of Nordic Digital Government

Countries such as Finland, Sweden, Norway, Denmark, and Iceland are building citizen-centered
digital government systems based on high levels of digital capability and mature civic awareness.
They are leading the way in promoting AI ethics where technological advancement and human values
are in balance.

The digital government models built by these countries share several common characteristics. First,
they are founded on excellent digital infrastructure. Broadband internet penetration is among the
highest in the world, and access to digital services is exceptional. Second is the active digital
participation of citizens. They are creating environments where citizens can directly participate and
express their opinions in the policy-making process through online voting, policy discussion platforms,
and citizen suggestion systems. Third is the normalization of data-driven policy-making. Public data is
opened transparently, and evidence-based policy decisions are practiced based on this data.

Several factors lie behind these achievements. First and foremost is the high level of trust between
the government and its citizens. In the Nordic countries, trust in the government has been built over a
long period, so there is little resistance and high acceptance among citizens regarding the
introduction of new digital systems or AI technology. The social tradition of the welfare state has also
had a major influence. Thanks to strong expectations and support for citizen welfare and public
service improvement, digital innovation has been able to proceed smoothly. Finally, a culture of
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collaborative governance supports digital innovation in these countries. A mature cooperative system
exists where the government, businesses, academia, and civil society work closely together to
develop and implement policies.

3.2 Finland's AI Administration Strategy

In 2017, Finland was the first in Europe to announce a national AI strategy, "Finland's Age of Artificial
Intelligence." It viewed AI as a key element for strengthening Finland's competitiveness and
improving citizen welfare, actively encouraging the use of AI in the public sector. In 2019, the Finnish
government launched the "AuroraAI" program, which aims to provide personalized public services
tailored to the individual life situations of citizens using AI.

The core idea of AuroraAI is "life-cycle-based services." At major transition points in life, such as
graduating from university, changing jobs, childbirth, or retirement, AI predicts various services that
citizens are likely to need and suggests them in an integrated manner. Instead of citizens having to
visit multiple agencies themselves, AI guides them to related services in one place.

Finland is also showing a leading approach to AI ethics. Through the "Ethics of AI" research program,
it has developed guidelines on the transparency, accountability, and fairness of AI systems. Finland
provides a free online course called "Elements of AI" to help citizens understand and participate in the
ethical principles of AI systems, and this course has gained worldwide popularity, being translated
into several languages.

A notable aspect of Finland's AI strategy is its "culture of experimentation." The government tests AI
solutions through small-scale pilot projects and gradually expands successful cases. This is effective
in promoting innovation while minimizing risk.

3.3 Sweden's AI Administration Strategy

In 2018, Sweden announced its "National Approach for Artificial Intelligence," aiming to strengthen
national competitiveness and solve social challenges through AI. Sweden's AI strategy encompasses
various areas such as education, research, innovation, and infrastructure, and treats AI utilization in
the public sector as an important matter.

Sweden established the "Agency for Digital Government (DIGG)" to promote the adoption of AI in the
public sector. DIGG supports the digital transformation of public institutions, provides guidelines for AI
projects, and shares success stories. The Swedish Innovation Agency (Vinnova) supports the
strengthening of public sector AI capabilities through the "AI Competence for Sweden" program.

A notable initiative is the "Chatbot Project." Several local governments and government agencies
have introduced AI-based chatbots to respond to citizen inquiries 24 hours a day.

An emphasized point in Sweden's approach is "collaborative governance." It has adopted a model
where the government, businesses, academia, and civil society together develop and implement AI
policies, which contributes to balanced AI development reflecting various perspectives.
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3.4 Denmark's AI Administration Strategy

Denmark announced its "National Strategy for Artificial Intelligence" in 2019. This strategy aims for
Denmark to become a "global leader in responsible AI development" and places significant weight on
AI utilization in the public sector. The Danish government set a goal to execute more than 30 public
AI projects by 2022 and invested a substantial budget for this purpose.

A core element of Denmark's public sector AI strategy is "data governance." It pursues a balanced
approach that enables public data to be utilized for AI development while strengthening personal
information protection and data security. Denmark emphasizes the transparency and explainability of
AI systems. The "Danish Algorithm Council" developed guidelines to ensure that public sector AI
systems are transparent and easy to understand.

A unique aspect of Denmark's approach is "participatory design." When developing AI systems, they
aim to create systems that reflect real needs and concerns by actively involving citizens and public
officials, the end users, in the design process. This approach contributes to increasing the usability
and acceptance of AI systems.

3.5 Norway's AI Administration Strategy

Norway announced its "National Strategy for Artificial Intelligence" in 2020. This strategy aims to
improve public services, develop business, and expand the knowledge base through AI, emphasizing
the use of AI in fields where Norway has strengths, such as energy, maritime, and healthcare.

Norway's public sector AI strategy places a high priority on "digital inclusion." Making digital services
and AI benefits equally accessible to all citizens is a major goal. The "Digital Norway" initiative
supports citizens in effectively utilizing new digital services through digital capacity-building programs.

Norway's "Digital Building Permit" system is a groundbreaking attempt to simplify administrative
procedures and improve accuracy by combining AI and advanced digital technology in the building
permit process. This system aims to overcome inefficiencies arising from traditional manual-based
reviews by having AI autonomously analyze and evaluate complex building regulations,
environmental restrictions, and land use plans. It integrates and manages building models designed
based on BIM (Building Information Modeling) and regulatory data to digitalize the entire permit
process.

The possibility and effectiveness of this system were proven in pilot projects, and success stories
have emerged where permit processing times were drastically shortened through automated
regulatory review. Furthermore, by combining AI and GIS (Geographic Information System) to
analyze geographical information and building data simultaneously, this system presents a vision for
more precise and integrated permit management. To expand this innovative system nationwide and
ensure its full establishment, several challenges must be addressed. These include technical
difficulties in data integration, the clarification of legal responsibilities during the digitalization of legal
regulations, and the strengthening of the digital capabilities of public officials who will operate the
system. If these challenges are successfully overcome, Norway's "Digital Building Permit" system
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could become a model for administrative digitalization and AI utilization worldwide. Norway's AI digital
building permit system is an ongoing innovation rather than a completed institution.

Norway has a unique approach to AI ethics. Through the "AI and Democracy" project, the "Norwegian
Board of Technology" is researching the impact of AI on democratic values and citizen rights. Norway
has developed "Responsible AI" principles, providing guidelines to ensure that AI systems possess
transparency, fairness, and accountability.

An emphasized point in Norway's approach is "sustainability." It considers the environmental impact
of AI systems and actively explores ways to utilize AI to achieve Sustainable Development Goals
(SDGs). The Norwegian Environment Agency has developed an AI-based environmental monitoring
system for nature conservation and responding to climate change.

3.6 Iceland's AI Administration Strategy

Despite having a small population, Iceland has shown an innovative side in digital government and AI
adoption. Iceland announced its "Digital Iceland" strategy in 2020, through which it is promoting
digital transformation and AI use in public services.

A core element of Iceland's public sector AI strategy is "citizen participation." Platforms like "Better
Reykjavik" allow citizens to suggest policy ideas and vote, and AI analyzes this citizen participation
data to use it for policy development.

A notable AI administrative case is the "Bærinn minn" app. This app uses AI to allow citizens to easily
report and track everyday problems (such as road damage or broken streetlights). AI analyzes the
reporting data to identify patterns and helps optimize resource allocation.

Iceland pays special attention to the connection between digital democracy and AI ethics. The
"Icelandic AI Ethics Lab" conducts research to ensure that AI systems respect democratic values and
human rights. Iceland is also working to define citizen rights and responsibilities in a digital
environment by developing the concept of "Digital Citizenship."

A unique aspect of Iceland's approach is that it utilizes the "strengths of a small-scale society." Taking
advantage of its small population and tight social connections, it applies a "Living Lab" model where
new digital solutions can be quickly tested and improved.

3.7 Common Principles and Implications of the Nordic Model

The AI administration strategies of Nordic countries contain several common principles. The first is
"human-centered AI." Rather than technology itself, the focus is on making people's lives better and
realizing social values. The second is "trust and transparency." They value the principle that
decisions made by AI should be clear and easy to understand. The third is the value of "inclusion and
equality." Everyone should be able to enjoy the benefits provided by AI technology equally, and
careful attention is paid so that it does not deepen existing inequalities. The fourth and final point is
an "attitude of experimentation and learning." They prefer a method of first testing AI technology
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through small-scale pilot projects, learning from the results, and gradually developing policies.

The AI administration strategies of Nordic countries resonate with us in several ways. First, they
remind us that a balance between technological advancement and social values is important. As
technology develops, we need the composure to carefully look back at values such as human rights,
democracy, and equality. They also emphasize the need for governance based on cooperation and
communication. The best direction is created when the government, businesses, academia, and civil
society come together to reflect and find solutions. Furthermore, it is also important to gradually build
up the capabilities of citizens. Sufficient education and support are needed so that citizens can
understand and utilize AI well. Ultimately, the AI strategies of the Nordic countries demonstrate the
wisdom of gently harmonizing technology and human values. It is a direction of fully enjoying the
possibilities that AI can offer while quietly examining the hidden risks.

4. Artificial Intelligence (Künstliche Intelligenz) in Germany's Public Sector

The German government is introducing artificial intelligence (KI) into the public sector to improve the
quality of policy-making and public services. KI helps reduce the workload of public officials, allowing
them to focus on more important tasks, and helps government agencies develop better policies and
make accurate decisions. It also contributes to strengthening communication with citizens and
improving the speed and quality of public services. An important point in this process is that the use
of KI systems must be transparently disclosed to citizens and must not lead to discriminatory results.

Germany has included public sector KI as an essential element in its national KI strategy. It focuses
on improving efficiency in the public sector, utilizing government data (OGD), and strengthening
security. Specific goals include improving service delivery and strengthening emergency response
capabilities. Germany's KI strategy is clearly linked to other national strategies (Digital Strategy, Data
Strategy, etc.) and is well aligned with the EU AI Act and the Coordinated Plan on AI. The risk-based
approach of the EU AI Act is significant, given that many KI systems used in the public sector may be
classified as high-risk.

KI is increasingly being utilized at the federal, state, and local government levels in Germany.
According to Oxford Insights' Government AI Readiness Index 2023, Germany ranked 8th out of 193
countries in its ability to integrate KI into public administration.

Examples include response systems utilizing natural language processing (NLP) for citizen inquiries
related to COVID-19, document classification and information extraction systems for child benefit
eligibility checks, 3D building model generation for the visually impaired and those with mobility
issues, systems for tracking traffic and controlling traffic lights, automated image recognition
technology to distinguish between illegal and legal images, and multi-factor analysis systems for
assessing the possibility of political crises.

At the local government level, language model-based tools are being used to improve citizen
services, with the chatbot cases of Heidelberg and Heidenheim being representative. Additionally, the
Voice Assistant development project (S4CS) is also underway. 5. AI Governance Principles and
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Public Sector Guidelines of International Organizations such as OECD and UN

5.1 OECD's AI Governance Principles

The Organisation for Economic Co-operation and Development (OECD) is an important institution
leading international discussions on artificial intelligence (AI) governance. In May 2019, the OECD
adopted the "Recommendation of the Council on Artificial Intelligence," presenting standards for the
direction of AI use. The 38 member countries of the OECD and non-member countries such as
Argentina, Brazil, Costa Rica, Croatia, Peru, and Romania also joined in support of this
recommendation.

The AI principles presented by the OECD consist of five core values. First is "inclusive growth,
sustainable development and well-being," which ensures that AI technology promotes a better life
and development for people and the planet. Second is "human-centered values and fairness," stating
that AI must contribute to creating a fair society while respecting human rights and democratic values.
Third is "transparency and explainability," where the operation and decision-making processes of AI
systems must be transparent and understandable to everyone. Fourth is "robustness, security and
safety," ensuring that AI technology is managed to be safe and reliable at all stages. The fifth and
final value is "accountability," requiring all entities that develop and use AI to act responsibly.

Through the "OECD AI Policy Observatory," best practices from each country are shared, and
international cooperation is strengthened. Additionally, the "Going Digital" project researches the role
of government and desirable ways to utilize AI in the era of digital transformation.

5.2 UNESCO's AI Ethics Framework

The "Recommendation on the Ethics of Artificial Intelligence" adopted in 2021 is the first global ethical
standard and an important milestone that points toward a direction where all of humanity can coexist
and prosper.

The four core values presented by this recommendation will serve as pillars protecting our future. The
first is "respect for human dignity, human rights, and diversity." Technological advancement should
not infringe upon basic human dignity and should be realized in a direction that embraces cultural and
social diversity.

The second value is "protection of the environment and ecosystems." This means that AI should not
be just for human convenience but should promote eco-friendly development and ecosystem
preservation for a sustainable future. This is because it is the only way for humanity to prosper while
coexisting with nature.

The third principle is "inclusion, fairness, and non-discrimination." AI technology should provide fair
opportunities to everyone without giving benefits to only specific groups or creating new inequalities.
Through this, AI will establish itself as a technology for everyone.
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The fourth and final principle is "transparency, explainability, and accountability." As AI becomes
deeply embedded in human life, the way technology works and the decision-making process must be
transparent and clear, and the responsibility for the results must also be evident.

UNESCO presents specific policies so that these principles can be practiced in reality. It emphasizes
that governments and the public sector should establish AI ethics committees, thoroughly evaluate
the impact of AI systems, strengthen education on AI ethics, and prepare protective measures for
vulnerable groups.

In particular, the "global North-South cooperation and closing the digital divide" emphasized by
UNESCO focuses on preventing AI from becoming a source of new inequalities and ensuring that all
countries and regions can participate in AI innovation and enjoy its benefits. Ultimately, the
development of AI must serve as a stepping stone toward a future where all of humanity prospers
together.

5.3 World Bank's Public Sector AI Guidelines

The World Bank presents realistic strategies, particularly for developing countries, to efficiently utilize
limited resources and introduce AI technology step by step.

The World Bank's "Guidelines for the Use of AI in the Public Sector" emphasize five core elements
designed based on economic practicality.

First, through "AI Readiness Assessment," it helps analyze a government's technical capabilities,
infrastructure status, and human resources to minimize unnecessary resource waste and determine
the most practical way to introduce AI.

Second, "Formulating a Customized AI Strategy" allows for the establishment of the most
economically effective strategy by reflecting each country's financial situation and priorities.

Third, guidelines for "Efficient Design and Execution of AI Projects" guide governments to maximize
results within their budget and gradually expand the scale of projects through a stepwise approach.

Fourth, through "Building an AI Governance System," it provides a practical and economically viable
legal and institutional foundation to enable sustainable growth.

Finally, "Securing AI Ethics and Accountability" is an essential element for reducing ethical risks and
costs that may arise from technology adoption and for building a trusted AI system.

The World Bank's stepwise approach supports developing countries in maximizing the economic
benefits of AI adoption and gradually developing technological capabilities despite limited budgets
and infrastructure. This is a realistic way to utilize AI technology economically and practically to build
a sustainable global community.

5.4 World Economic Forum's AI Procurement Guidelines
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The World Economic Forum (WEF) is an organization that has developed important guidelines for AI
procurement in the public sector. The "Guidelines for AI Procurement" released in 2020 present core
principles and best practices that governments should consider when purchasing and introducing AI
solutions.

WEF's AI procurement guidelines include the following principles.

First is "public value-centered AI procurement." AI procurement must promote public values such as
fairness, transparency, and accountability as well as efficiency.

Second is "expansion of market participation." Various suppliers, especially small and medium-sized
enterprises (SMEs) and startups, should be allowed to participate in the public AI market.

Third is "clear definition of outcomes." The goals and outcomes that the AI solution should achieve
must be clearly defined.

Fourth is "ensuring data accessibility and quality." Accessibility and quality of the data required for
training AI systems must be ensured.

Fifth is "capacity building." The AI procurement and management capabilities of public institutions
must be strengthened.

Sixth is "risk management." Risks associated with AI adoption must be systematically identified and
managed.

Seventh is "responsible use." AI systems must be used responsibly in accordance with ethical
principles.

Eighth is "learning and improvement." Experiences and lessons learned during the AI procurement
process should be shared, and continuous improvement should be pursued.

WEF also provides specific tools and templates for implementing these principles. These include AI
procurement specification templates, supplier evaluation criteria, and contract clause guides. These
tools help public institutions balance ethical, legal, and technical considerations during the AI
procurement process.

An emphasized point in WEF's approach is "outcome-based procurement." This approach focuses on
the results that the AI system should achieve rather than technical specifications, which promotes
innovation and enables the exploration of various solutions.

5.5 Common Principles of International Organization Guidelines

Looking back at human history, we have always achieved prosperity and growth through the tools of
technology. However, no matter how outstanding a technology is, it can never be called true progress
if it infringes upon human dignity, freedom, and rights. As the era of artificial intelligence (AI) has
opened, we must, above all, not forget the "human-centered" spirit. Technology is for humans and
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must make human life more valuable.

AI can be complex and uncertain, like a path deep in the woods. That is why we need the lanterns of
"transparency" and "explainability" even more. We must follow the principle that the reasons and
processes for the decisions made by AI should be transparent and understandable to everyone. Only
then will trust in technology be built, and a foundation for moving forward together be established.

Furthermore, technology must always be built on the spirit of "fairness and non-discrimination." AI
should not expand the prejudices and inequalities prevalent in our society; rather, it should be
designed to overcome them and provide fair opportunities to everyone. We must create a world
where everyone is respected and no one is excluded.

"Safety and security" are also values we can never compromise on. We must thoroughly prepare to
ensure that AI does not harm humans and always be on guard so that it is protected from malicious
intentions. Technology should be a shield that protects humans, not a threat.

Finally, we must take responsibility commensurate with the influence of technology. We must clarify
the changes brought about by the results of AI and the corresponding responsibilities, and possess
the courage and wisdom to willingly accept them.

5.6 Cooperation Plans between International Organizations and National Governments

Establishing knowledge-sharing platforms is an important cooperation plan. The OECD AI Policy
Observatory and the UNESCO AI Ethics platform play roles in collecting and sharing AI policies and
best practices from each country. Through these, each government can learn from the experiences of
other countries and develop effective AI policies. Joint research and development are also actively
taking place. International organizations and national governments promote joint research projects on
AI ethics, governance, and policy impacts. Such research contributes to evidence-based policy
formulation.

Capacity-building programs are also an important area of cooperation. International organizations
provide education and training for developing country governments on formulating AI policies,
building regulatory systems, and utilizing technology. The World Bank's "Digital Economy for Africa"
initiative is a representative example.

The development of common standards and certification systems is also taking place. International
organizations and national governments work together to develop common standards and systems
that can evaluate and certify the quality, safety, and ethics of AI systems. This contributes to
increasing the interoperability and reliability of AI solutions that cross borders.

Multilateral forums are also actively operating. Through forums such as the "AI for Good Global
Summit" and the "Global Partnership on AI," representatives from government, industry, academia,
and civil society engage in dialogue on AI governance. These forums help coordinate various
perspectives and interests.
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1. AI-Powered Administrative Processes of the U.S. General Services Administration (GSA)

The U.S. General Services Administration (GSA) is an agency that supports federal agencies to
perform their work efficiently. Since 2018, the GSA has been actively introducing AI technology to
automate administrative processes. The need for automation was very high as it is responsible for
various tasks such as large-scale government contracts, building management, and procurement
system operations.

The Robotic Process Automation (RPA) system, the GSA's first major AI project, has completely
changed the work environment for public officials. Previously, officials had to waste numerous hours
every day on tedious and repetitive tasks such as data entry, document processing, and email
responses.

Since the introduction of the RPA system, the situation has changed dramatically. As software robots
handle these repetitive and monotonous tasks quickly and accurately, officials are no longer tied to
meaningless work. 'Contract-Bot,' introduced in the GSA's contract management work, clearly
demonstrates the effect.

In the past, it took an average of 18 hours to review a single contract. However, after the introduction
of Contract-Bot, the process of reviewing contracts, verifying data accuracy, and requesting approval
was completely automated, and all these tasks can now be processed in just 2 hours. This is a
reduction in processing time of more than 80% compared to the existing method. Efficiency and the
quality of work have also improved remarkably. The introduction of the RPA system became a
powerful signal for work innovation in public institutions.

The GSA applied AI to a payroll system called 'NewPay.' This system manages the payroll of
approximately 2 million federal employees and uses AI to automatically detect and correct payroll
errors. In the past, it took 7 days to correct payroll errors, but after the introduction of AI, it can be
processed within 24 hours.

Another AI project of the GSA is the 'Integrated Award Environment (IAE).' It digitizes the federal
government's procurement process and uses AI to recommend optimal suppliers. AI analyzes various
factors such as past contract performance, price competitiveness, and technical capabilities to
suggest the most suitable suppliers to the government.

Since 2020, the GSA has introduced the 'Solicitation Review Tool' using natural language processing
(NLP) technology. It automatically analyzes government procurement notices to find legal issues or
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technical errors. The quality of procurement notices has significantly improved, and the possibility of
legal disputes has decreased.

The GSA created an organization called the 'Digital Worker Community of Practice' to share AI use
cases across the agency and spread best practices. This community increases officials'
understanding of AI through regular workshops and training programs.

One of the most important principles in the GSA's AI introduction process is 'human-centered
automation.' AI does not completely replace the work of officials, but rather plays a role in helping
them focus on more creative and valuable work by handling simple and repetitive tasks.

The GSA has also established an 'AI Ethics Framework' to manage AI systems so that they operate
fairly and transparently. This framework provides guidelines to ensure that ethical principles are
followed throughout the entire process from the design to the implementation and monitoring of AI
systems.

The achievements of the GSA's AI introduction are very impressive. As of 2023, the GSA has
automated more than 100 work processes, saving approximately $20 million in costs annually. In
addition, the work processing speed has improved by an average of more than 60%, and the error
rate has decreased by more than 90%.

The GSA's successful AI introduction case has influenced other federal agencies. Currently, more
than 60 U.S. federal agencies are pursuing AI-based administrative process automation by referring
to the GSA's model. For this purpose, the GSA established the 'AI Center of Excellence' to support
the introduction of AI in other agencies.

One of the main challenges in the GSA's AI introduction process was integration with legacy systems.
Old government systems were often difficult to link with modern AI technology. To solve this problem,
the GSA introduced an API-based integration method to effectively connect old systems and AI
solutions.

Data quality issues were also an important challenge. The performance of AI systems depends
heavily on the quality of training data, and government data sometimes had many errors or
inconsistencies. To solve this, the GSA developed a 'Data Quality Framework' to continuously
manage the quality of data input into AI systems.

One of the success factors for the GSA's AI introduction was strong support from top management.
The GSA Administrator and CIO recognized the need for digital transformation and did not spare
resources and policy support for AI introduction. This leadership was able to lead changes throughout
the organization.

The GSA also strengthened cooperation with private companies. Through the 'Emerging Technology
Coalition,' it partnered with leading AI companies such as IBM, Microsoft, and Google to apply the
latest technology to government work. This public-private partnership model was a great help in
rapidly strengthening the government's technical capabilities.
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The GSA recently announced the 'AI Playbook' to provide systematic guidelines for AI introduction.
This playbook contains detailed instructions on the entire process from planning to execution and
evaluation of AI projects, serving as a useful reference for other government agencies.

The GSA's AI introduction case shows that for technical innovation to succeed, various factors such
as organizational culture, workforce capacity, and process redesign must be considered along with
the technology itself. The GSA's experience provides valuable lessons to other government agencies.

2. Estonia's Digital Twin

Estonia is a small country with a population of 1.3 million, but it is known as the country that has built
the world's most advanced digital government. It is attracting attention for optimizing government
services using 'Digital Twin' technology. A digital twin refers to a digital replica that implements an
object or system in the real world identically in a virtual space.

The digital twin project began in 2018. The goal of this project was to implement all government
services in a virtual space and optimize them through simulation. Estonia already had well-equipped
data and infrastructure needed for building a digital twin, as more than 99% of government services
were provided online.

The core of the digital twin system is a data exchange platform called 'X-Road.' X-Road securely
connects all of Estonia's public databases to allow real-time information sharing. Through this
system, citizens can access all government services with a single authentication, and the government
can improve services by analyzing citizens' behavior patterns. It models each individual citizen's
'Digital Journey.' This refers to analyzing the entire process of a citizen using government services by
virtually replicating it. For example, it analyzes the process of a citizen interacting with several
government departments to start a business to find and improve unnecessary steps or delay factors.
One of the innovative aspects is 'Proactive Government Services.' AI algorithms analyze citizens' life
cycles and situations to proactively suggest necessary services. When a baby is born, it automatically
provides information on birth registration, child benefit applications, and childcare facilities. Citizens
can now receive necessary services even without applying directly.

Estonia is realizing the 'Zero Bureaucracy Initiative' through its digital twin system. According to this
principle, citizens do not need to submit the same information to the government twice. Information
submitted once is shared and used by all government agencies. Through this, administrative
procedures have been significantly simplified, and citizen satisfaction has increased.

The digital twin system has enabled 'Life-event Based Design' for government services. It provides all
necessary services as a package centered on major life events of citizens such as birth, school
admission, employment, marriage, and retirement. Through this, citizens can easily understand and
use complex administrative procedures.

Estonia's digital twin system has also made a significant contribution to optimizing the government's
internal work processes. By simulating various administrative procedures in a virtual environment,
inefficient processes were identified and improved. As a result, administrative processing time has
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been shortened by more than 50% on average, and operating costs have been significantly reduced.

Another function of the digital twin system is 'Policy Simulation.' Before actually introducing new
policies such as new tax systems, education policies, or traffic regulations, they are simulated in a
virtual environment to predict their effects and impacts. It has become possible to reduce the risk of
policy failure and design more effective policies.

Estonia is actively utilizing AI and machine learning technologies in its digital twin system. Through
natural language processing (NLP) technology, citizens' complaints and opinions are automatically
analyzed and reflected in service improvements. This allows citizens' voices to be directly reflected in
policies and service improvements.

The digital twin system is a key tool for realizing Estonia's 'Seamless State' vision. This means that
when citizens interact with the government, they experience it as one integrated service without
feeling the boundaries of departments or agencies. Through the digital twin, collaboration between
departments has been strengthened, and citizen-centered service design has become possible.

Notably, there is the 'e-Estonia Digital Twin.' This is a system that virtually replicates all of Estonia's
digital infrastructure and services, ensuring the continuity of government services even in the event of
cyberattacks or disasters. Through this system, Estonia has established 'Digital Embassies' in various
parts of the world to maintain national functions under any circumstances.

Another important achievement of the digital twin system is 'Time-based Optimization.' This refers to
efforts to minimize the time citizens spend using government services. Estonia introduced the
'3-minute principle' and optimized most government services so that they are completed within 3
minutes. Establishing a company can be completed in 18 minutes, tax reporting in 3 minutes, and
voting in less than 1 minute.

Estonia's digital twin system proved its value during the COVID-19 pandemic. The government used
the digital twin to simulate the spread of the virus and the effects of policies, based on which it
established effective quarantine policies. Since all government services were already digitized,
citizens were able to use necessary services without interruption despite lockdown measures.

The unique digital ID system of Estonia, 'e-ID,' contributed greatly to the success of the digital twin
system. All citizens have a digital ID, through which they can authenticate and use electronic
signatures. Because this system existed, personal data could be safely shared and utilized, ensuring
the accuracy and reliability of the digital twin.

The digital twin project has shown high cost-efficiency. The Estonian government invested about 50
million euros in building the digital twin system, but it is achieving GDP savings of more than 2%
every year. Significant economic effects have appeared in terms of saving officials' work time,
reducing paper documents, and reducing administrative errors.

Attention is also being paid to the ethical aspects. A 'Data Ethics Committee' has been established to
manage issues such as personal information protection, algorithmic transparency, and data
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sovereignty. Citizens can check how their data is being used and also have the 'opt-out' right to
restrict unwanted data use.

Estonia's digital twin system is still evolving. Recently, it has been evolving toward providing more
personalized services by accurately understanding citizens' contexts and situations with the
introduction of the 'Ambient Intelligence' concept. It suggests necessary services at the most
appropriate time, considering the citizen's location, behavior patterns, and preferences.

Estonia's digital twin case is currently inspiring many countries. Finland, Singapore, and New Zealand
are developing their digital government systems by referring to Estonia's model. Estonia established
the 'e-Governance Academy' to train government officials from around the world to share its
experience and technology.

The AI Leap program, a representative initiative, will provide artificial intelligence applications and
education to students and teachers across Estonia, starting with secondary schools in 2025, and will
expand to vocational schools. This shows Estonia's strong will to enable students to experience
personalized learning and to nurture creative and technology-friendly talents who will lead the future
society.

In the medical field, patient data management and medical service quality have improved through an
AI-based health information system, and achievements are being made in advanced medical
technologies such as cancer diagnosis through MRI analysis. Broader use of medical artificial
intelligence is expected through cooperation with Korea.

According to a joint study by Google and the Estonian government recently announced, Estonia's
GDP could increase by 2.5 billion to 3 billion euros (about 8%) annually through the widespread
introduction of artificial intelligence, and it is expected that new employment opportunities will be
created along with productivity improvements amidst job changes caused by automation.

3. Singapore's Data-Driven Policy Decision Support

Despite being a small-scale city-state, Singapore has established itself as a global leader in
government innovation using data and artificial intelligence (AI). There is firm and determined
leadership, as well as the dynamic government's driving force that is not afraid of innovation and
change. The 'Smart Nation' initiative, which began in 2014, symbolizes Singapore's clear future vision
and shows that the entire nation is moving toward a data-driven smart future.

The 'Smart Nation Sensor Platform' was established, which installs sensors and cameras throughout
Singapore to collect all elements of the city, such as traffic flow, air quality, water use, and energy
consumption, as real-time data. Through the collected data, the government operates a system that
can quickly and accurately identify current issues, make immediate policy decisions, and prepare in
advance before problems occur.

'Virtual Singapore' is an innovative tool that implements the entire city as a highly precise 3D digital
twin. Through this, policy decision-makers can make accurate and efficient decisions by closely
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simulating the potential impact of new urban development projects or infrastructure plans in advance.

Singapore established the 'CODEX (Core Operations, Development Environment, and eXchange)'
platform to promote data sharing and collaboration between departments. CODEX reconfigures the
government's digital infrastructure and shares reusable digital components such as middleware,
microservices, and machine-readable data flows, allowing developers to focus on providing public
services more efficiently.

Another axis leading Singapore's innovation is the 'Data Science & AI Division (DSAID).' DSAID
works closely with government agencies to build data expertise, establish roadmaps for data
utilization, and develop effective AI and data science solutions to enhance government
decision-making and work efficiency. DSAID supports more than 80 government agencies to actively
utilize data through a platform called Analytics.gov.

The 'Whole-of-Government Application Analytics (WOGAA)' system is operated for monitoring and
efficiency evaluation. It allows the government to evaluate the performance and usability of digital
services and continuously improve service quality. Through a central platform called the 'Video
Analytics System,' video data is analyzed, the causes and trends of various incidents are identified,
and insights necessary for follow-up measures are quickly derived. Remarkable achievements have
also been made in traffic management with a data-driven approach. The Land Transport Authority
(LTA) accurately predicts real-time traffic congestion by analyzing road sensors and vehicle GPS
data, making citizens' daily lives more convenient by optimizing traffic light timing or bus routes.

In the field of public health, the 'TraceTogether' app and 'Safe Entry' system were quickly introduced
during the COVID-19 pandemic response process to protect citizens' safety. Furthermore, medical
resources were effectively allocated through AI-based predictive models to overcome the pandemic
crisis.

The social welfare system 'Social Service Net,' the 'OneService' app that promotes citizen
participation, and the 'Pulse of the Economy' dashboard that visualizes the economic situation in
real-time strengthen communication and trust between the government and citizens and enable
better social decisions. The 'Digital Academy,' which supports officials to equip themselves with data
analysis capabilities, also clearly shows the government's investment in preparation for the future.

The Singapore government does not stop at simply solving current problems, but is pursuing
proactive responses through predictive analytics in preparation for the future. Predictions through AI
are made throughout the city, such as floods, crime, and traffic congestion, and the efficiency of
resource management is being improved through projects like the 'City Sustainability Solution' for
environmental sustainability. In the security field, the ability to identify and respond to various
potential threats early is being improved through the 'Risk Assessment and Horizon Scanning
(RAHS)' program.

The Singapore government established the 'Data Quality Framework' and 'AI Ethics Framework' to
ensure the ethics and transparency of data utilization. Through this, it guarantees the accuracy and
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ethical use of data and is leading a transparent and fair AI era through 'AI Governance.'

Although it is a small city-state, Singapore is emerging as a global benchmark for data-driven policy
decision support systems based on strong driving force and a clear vision. Many countries are
striving to learn Singapore's innovative approach, and such knowledge and experience are shared
through global cooperation programs like the 'Smart Nation Fellowship Programme.'

4. AI-Powered Government Document Analysis by the UK Cabinet Office

To systematically reduce the administrative burden arising from massive document processing and to
improve work efficiency, the UK government has been developing an 'AI-powered government
document analysis system' since 2018, led by the Cabinet Office. It was pursued through cooperation
between the Government Digital Service (GDS) and the government innovation technology strategy
department, and progressed through close cooperation and communication between several
departments.

As a first step, various documents from each government department were digitized and gathered in
a central integrated repository. Old or handwritten documents were converted into digital format using
optical character recognition (OCR) technology. In this process, multiple verification procedures were
introduced to improve document quality and ensure data accuracy.

In the next step, natural language processing (NLP) technology was used to analyze the contents of
the documents. A powerful document analysis engine was built by combining self-developed AI
models. This engine automatically extracts key information such as topics, sentiment, keywords, and
entities (people, organizations, places, etc.). Analysis accuracy has been improved through
continuous learning and updates.

The 'Topic Modeling' function serves to identify key topics from vast amounts of documents and
visually represent the connections between documents. It has become easier to identify policy links
and redundant contents between government departments. In addition, the 'Sentiment Analysis'
function systematically identifies positive, negative, and neutral reactions to policies or issues from
documents of various sources, such as citizen opinions or media reports.

Through entity recognition and relationship extraction functions, relationships between figures,
organizations, places, and events within documents can be clearly identified, and specific information
necessary for policy execution can be quickly confirmed. The 'Policy Coherence Analysis' function
automatically detects conflicts or overlaps between policy documents written independently by each
department, supporting the maintenance of policy harmony and consistency. This has made it
possible to reduce inefficiencies and confusion that may occur during the policy-making process.

The system is also equipped with an 'Auto-summarization' function, which helps in quickly grasping
the core content of long documents. Ministers and senior officials are using it usefully during urgent
policy-making processes. The multilingual processing function has also been strengthened, enabling
the analysis of documents written in various languages, including not only English but also Welsh,
Scottish Gaelic, and other internationally important EU documents and international agreements.
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To deliver analysis results intuitively, the Cabinet Office developed a 'Visualization Dashboard' to
clearly provide policy changes, the status of cooperation between departments, and the response
process to major issues. In addition, it has further enhanced evidence and insight in the
policy-making process through various use cases such as 'Cross-Government Policy Mapping,'
'Historical Policy Analysis,' and 'Citizen Feedback Analysis.' 'Historical Policy Analysis' is analyzing
how a specific policy area (e.g., education, healthcare) has changed over time. It can help in
understanding the long-term effects and patterns of policies and setting future policy directions.
'Citizen Feedback Analysis' is another important use of the system. It involves collecting and
analyzing citizens' opinions from public consultations, complaints, and social media posts to reflect
them in policies. The system automatically categorizes millions of citizen opinions and extracts major
concerns and suggestions.

To maintain and improve the quality and accuracy of the system, an 'Expert Feedback Loop' has
been established. It is continuously relearning and being refined by actively reflecting the actual
feedback of officials and policy experts. The 'Predictive Analysis' function is also gradually
developing, contributing to the establishment of more preemptive response strategies by predicting
the long-term impact of future policies in advance.

Through a 'Knowledge Graph' that connects documents and data into a network, a foundation has
been laid for easily grasping complex relationships and patterns in the policy environment. For data
security and personal information protection, a 'Data Governance Framework' is strictly applied to
ensure the protection and safety of sensitive information.

Since the introduction of the system, the document processing time of officials has been shortened by
60%, and policy consistency has improved by 25%. As cooperation and information sharing between
departments have become active, the overall work efficiency of the government has significantly
improved. Recently, an 'interactive document query' function using GPT has been introduced to
support officials to obtain necessary information more efficiently and intuitively.

The AI-powered government document analysis system has established itself as an important tool for
increasing administrative efficiency and systematically strengthening the quality and consistency of
policies. Through continuous development and innovation, it will continue to make the UK
government's policy-making process more calm and sophisticated.
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Chapter 6: Legal and Judicial Administration
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The legal and judicial administration sector is undergoing significant changes with the introduction of
artificial intelligence. Many countries are utilizing AI for judgment analysis, case classification, legal
research, and legal services for citizens. This chapter examines cases of AI application in the judicial
administration of major countries around the world.

1. U.S. Judiciary's Case Law Analysis and Legal Research Support System

U.S. courts process millions of cases every year, accumulating a vast amount of legal documents and
precedents in the process. Judges, prosecutors, and lawyers must review and analyze this wealth of
data, which is a time-consuming and labor-intensive task.

In 2018, the U.S. federal judiciary began developing an artificial intelligence system called "Legal
Radar." The goal of this system was to automate the search and analysis of legal documents to
increase the work efficiency of legal professionals.

Legal Radar uses natural language processing (NLP) and machine learning technologies to provide
the following core functions.

First is the case law search and recommendation function. When a user enters keywords or an
overview of a case, the system finds the most relevant precedents. This function understands the
context and legal issues of the case to recommend precedents that will be practically helpful, rather
than just material with matching keywords.

Second is the case law summarization function. The system automatically analyzes lengthy case
contents and provides a concise summary of the key legal points and the reasoning behind the
judgment. This allows for the efficient review of numerous precedents.

Third is the legal argument analysis function. It provides comparative analysis of various
interpretations and decisions made by different courts on specific legal issues. This presents various
perspectives and interpretations for judges to reference during the case processing.

Fourth is the legal document drafting support function. The system learns the standard formats and
terminology of legal documents to recommend appropriate expressions and formats when drafting
documents.

Legal Radar has been piloted in U.S. federal courts and some state courts since 2020. As a result,
legal research time has been reduced by more than 40% on average, and case law search time for
complex cases has been cut by more than half. In addition, the ability to easily reference precedents
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from other courts has significantly improved the consistency and accuracy of judgments. Case
processing speed has also increased by 15 to 20%, allowing citizens to receive judicial services more
promptly.

Several challenges also exist. There are still limits to AI fully understanding the complexities and
nuances of legal interpretation, and it is also important to continuously reflect social changes and new
laws in the system. Furthermore, it is necessary to supervise the AI to ensure it does not learn biased
elements when training on existing case law data.

To address these issues, the U.S. judiciary has established a plan for the continuous development of
the system until 2025. It plans to secure richer data, introduce the latest AI technology, and build a
framework to manage algorithmic fairness. Through this, Legal Radar will continue to evolve into a
more accurate and efficient legal data search and analysis system.

2. Estonia's Robot Judge

Estonia is recognized as a leading digital nation. Through the introduction of innovative digital
services such as e-Residency, e-Voting, and e-Signature, it has built an efficient and transparent
government operating system from early on.

Estonia is automating administrative tasks such as document processing, schedule management,
and data analysis through the digitalization of court operations. Since 2016, it has been increasing
efficiency by introducing semi-automatic algorithms for processing small claims dispute cases. These
systems provide legal information, draft documents, and analyze data, significantly reducing the
administrative workload of judges.

However, AI does not make legal judgments or finalize rulings. AI serves as a tool to support the
decision-making of judges. Documents and analysis data generated by AI systems must always
undergo final review and approval by a judge. Legal responsibility and the legitimacy of decisions lie
entirely with human judges. Regarding misunderstandings caused by the title, the Estonian Ministry
of Justice officially stated that a "Robot Judge" project does not exist, nor do AI systems make legal
decisions independently. Estonia's AI focuses on supporting administrative and repetitive tasks and
playing an auxiliary role to improve the speed and efficiency of legal procedures.

The Estonian government plans to gradually expand the scope of AI and digital systems in the legal
field. It is considering the use of algorithm-based support procedures for relatively simple cases such
as traffic violations and simple contract disputes. However, the role and scope of AI systems will be
carefully determined in strict compliance with legal ethics and transparency standards. Through this
approach, Estonia seeks to maintain the efficiency of legal procedures while upholding a
human-centered judicial system.

3. China's "Smart Court (����)"

The People's Republic of China, as the world's most populous country, faces the reality of having to
process tens of millions of judicial cases annually. The long-term accumulation of judicial workloads
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has led to case processing delays becoming a social issue, highlighting the need for fundamental
innovation.

In this context, the Supreme People's Court officially proclaimed the "Smart Court (����) Project"
as a core project of the national strategy in 2017. This is a comprehensive attempt to simultaneously
promote digitalization and intellectualization across the entire judicial system beyond simple
technology application. By actively introducing the concept of "Internet Courts" that can specialize in
online disputes and copyright infringement cases, it presents a new judicial model suitable for the
21st-century digital era.

China's Smart Court system is a comprehensive platform integrating several AI technologies. Its main
components and functions are as follows.

First is the case filing and classification system. AI analyzes the content of filed cases to automatically
classify case types, prioritize them, and assign the presiding judge. This has increased the efficiency
and balance of case processing.

Second is the similar case search and judgment prediction system. This system finds past cases
similar to the one currently being handled and predicts possible judgment outcomes based on them.
This is provided to judges as reference material, helping to increase the consistency of rulings.

Third is the courtroom stenography and transcription system. Utilizing AI voice recognition
technology, it converts courtroom statements into text in real time and automatically summarizes key
points. This has improved the accuracy and accessibility of courtroom records.

Fourth is the evidence analysis system. AI analyzes various forms of evidence such as photos,
videos, and audio files to evaluate the reliability of the evidence and extract key information. This
plays a crucial role in modern trials where digital evidence is abundant.

Fifth is the judgment drafting support system. Once a judge decides on the direction of a judgment, AI
drafts a judgment based on relevant laws and precedents. The judge reviews this and modifies
necessary parts to complete the final judgment.

Sixth is the legal consultation chatbot. It provides an AI chatbot service where citizens can inquire
about legal questions or procedures 24 hours a day. Through this, basic legal information can be
obtained without visiting the court.

The Smart Court system has expanded from Hangzhou, Beijing, and Guangzhou to more than 3,500
courts nationwide. During the COVID-19 pandemic, as the need for non-face-to-face trials grew, the
utilization of the system increased.

The performance of the implementation is very impressive. The average case processing time was
reduced by more than 50%, and the number of cases processed per judge increased by more than
30%. Through the online trial system, more than 5 million cases were processed in 2020 alone,
saving parties significant time and costs.
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The consistency of judgments has also improved. The variance in rulings for similar cases decreased
by 60% compared to before, contributing to increased legal stability and predictability. In a citizen
satisfaction survey, 82% of respondents said they were satisfied with the Smart Court services.

One of the characteristics of China's Smart Court system is strong government-level momentum. The
Supreme People's Court led the project directly and supported it with large-scale investment and
manpower in connection with the national informatization strategy. It also actively established a legal
basis for technology introduction.

On December 8, 2022, the Supreme People's Court of China released "Opinions on Standardizing
and Strengthening the Judicial Application of Artificial Intelligence
(������������������������)." This document presents guidelines for fully deepening
the construction of smart courts by carrying out Xi Jinping's thought on the rule of law and promoting
the deep integration of artificial intelligence and judicial work.

It set a goal to establish a complete judicial artificial intelligence technology application system and
develop it into a system with rule leadership and application pilot effects by 2030. Five basic
principles were presented: safe and legal, fair and impartial, auxiliary to judgment, transparent and
trustworthy, and public order and good customs.

The "principle of auxiliary to judgment" specifies that no matter what level artificial intelligence
develops to, it cannot make judgments on behalf of judges, and emphasizes that AI can only be used
as a reference for judicial work.

The scope of application includes whole-process case processing assistance, clerical work
assistance, judicial management assistance, diversified dispute resolution, and social governance
services. In terms of system construction, it emphasizes top-level design of AI application,
construction of a judicial data central platform, construction of a judicial AI application system,
research on core technologies, and construction of basic infrastructure.

In terms of comprehensive guarantee, it promotes the safe and effective development of judicial AI
applications by strengthening organizational leadership, promoting collaborative innovation,
protecting intellectual property rights, and strengthening safety guarantees. Through these efforts, it
seeks to improve judicial efficiency and realize fair justice.

International evaluations are somewhat mixed. It is highly evaluated for its efficiency and
technological innovation, and countries around the world are visiting to benchmark China's case. Its
large-scale case processing capability and online trial system have received more attention since
COVID-19.

There are also concerns about the transparency and fairness of AI systems. Some point out that
because the operating principles of algorithms or training data are not disclosed, it is difficult for
external parties to verify the criteria on which the system makes decisions. Additionally, the possibility
that government policy directions could influence algorithms is among the concerns. In response to
these concerns, the Chinese government released "AI Judicial Ethics Guidelines" in 2023 and is
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taking measures to strengthen the explainability of AI systems and bias verification. Furthermore, it
has stated its position to shift the development direction of smart courts toward being
"human-centered," focusing on AI's role in assisting judges.

4. Implications and Outlook for AI Utilization in Legal and Judicial Administration

The cases of the United States, Estonia, and China examined so far show that AI is being utilized in
various ways in the fields of legal and judicial administration. The main implications from each case
are as follows.

First, the role of AI is focused on supplementation rather than replacement. In most countries, rather
than replacing judges or legal professionals, AI plays a role in helping professionals focus on more
important judgments and decisions by automating repetitive and time-consuming tasks.

Second, legal stability and transparency are emphasized as important values. In all cases,
transparency, which can explain the decision-making process of AI systems, and legal stability, which
increases the consistency of rulings, are applied as important design principles.

Third, a phased approach is effective. As in the case of Estonia starting with small claims disputes or
the case of the United Kingdom focusing on specific areas, an approach of introducing AI in stages
through pilot projects, starting from areas with high applicability rather than converting all legal areas
to AI at once, increases the possibility of success.

Fourth, improving access to law through AI provides important social value. As seen in the case of
Australia, AI provides new opportunities to citizens who had difficulty accessing legal services due to
geographical, economic, and temporal constraints.

Fifth, a customized approach suitable for each country's characteristics and legal culture is
necessary. Countries are introducing AI in accordance with their own situations and legal cultures,
such as China's large-scale centralized approach and Estonia's innovative digital national strategy.

The use of AI in legal and judicial administration is expected to expand further in the future. The
development of the latest AI technologies, such as large language models (LLMs), will significantly
improve the ability to understand and generate legal documents. Furthermore, as the experiences of
various countries accumulate, international agreements and standards for the legal status,
accountability, and ethical standards of AI systems will also evolve.

The changes AI will bring to legal and judicial administration will entail extensive social changes
beyond technical aspects, such as changes in the role of legal professionals, innovation in legal
education, and changes in how citizens use legal services. Adapting to these changes and
maximizing the benefits of AI while maintaining the fundamental values and principles of the law will
be the challenge ahead.
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Chapter 7: Defense and National Security
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1. Project Maven of the U.S. Department of Defense

In 2017, a revolution was taking place at the Pentagon of the U.S. Department of Defense. Armed
with a new weapon called artificial intelligence, they launched a project named Project Maven under
the banner of "algorithmic warfare." Military analysts, tasked with identifying enemies from tens of
thousands of hours of drone footage, often lost focus during long hours of staring at monotonous
screens. Time was of the essence, and they were wasting far too much of it.

To solve this problem, Project Maven utilized the eyes of artificial intelligence instead of humans. It
employed deep learning-based computer vision technology to automatically identify and classify
vehicles, buildings, and people in the footage sent by drones. Initial results were revolutionary.
Analysis time was reduced by a staggering 90%, and accuracy was significantly improved. The
Department of Defense was confident of victory.

Contrary to the Pentagon's confidence, a heated debate erupted in Silicon Valley. At the
headquarters of Google, which had been selected as the AI technology provider, anxiety and anger
among employees exploded. "We do not want the AI we created to become a weapon that kills
people!" Google employees launched a petition protesting that the company's motto, "Don't be evil,"
was being undermined, and more than 4,000 employees participated. Some employees even
resigned to express their desperate opposition. This incident garnered global attention and served as
a catalyst for renewed discussions on the ethical responsibilities of tech companies.

Unable to withstand internal pressure, Google gave up on renewing its contract with Project Maven in
2019. However, the Pentagon did not stop. They immediately partnered with other companies to
continue pushing the project forward. The Department of Defense's strong momentum further
accelerated the pace of AI development, and the technology evolved beyond simple object
recognition to the level of detecting abnormal behavior and threatening patterns in advance.

Since 2020, Project Maven has acquired integrated analysis capabilities by fusing various data,
including signals intelligence, social media data, and geospatial intelligence, in addition to video
information. In 2022, the Joint Artificial Intelligence Center (JAIC) was established, making this
technology a core part of the entire U.S. defense strategy. U.S. allies such as the United Kingdom,
Australia, and Canada also took note of Maven's success and launched their own military AI projects.

Currently, Project Maven has advanced into cloud and edge computing technologies, allowing
real-time access to AI analysis results from anywhere in the world, even in the middle of a battlefield.
The efficiency and speed of military operations have increased exponentially.
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However, ethical dilemmas continue in the shadow of technological progress. Project Maven remains
at the center of controversy. Engineers and soldiers alike ask the same question: "Is it right to give AI
the power to decide on life?" This project is not just a technological advancement but poses deep and
fundamental questions about how humanity will coexist with artificial intelligence in the future.

2. Israel's Border Surveillance and Threat Detection

Israel's border is a place where one cannot let go of tension for a single moment. Amidst constantly
changing threats, this small nation has been running at the forefront of innovation for survival. At the
center of this effort is an advanced border surveillance system utilizing artificial intelligence (AI).

The border area, where an advanced sensor network called the "Smart Fence" is in operation, moves
as if it were alive. Radars, optical sensors, infrared cameras, and acoustic detectors quietly monitor
the surroundings. Every small movement captured by these sensors is immediately transmitted to the
AI brain for analysis.

Israeli AI does not stop at just seeing. It possesses excellent judgment to quickly distinguish between
real threats and illusions. It ignores animal movements, swaying branches, and routine activities,
while accurately capturing actual threats such as the sound of tunnel excavation, small vibrations
from cutting a fence, or the movement of suspicious vehicles. As only this filtered information is
immediately reported to field commanders, the speed of threat response has become dramatically
faster.

The results Israel has achieved in tunnel detection in the Gaza Strip border area are astonishing. AI
analyzes data from minute sound waves or seismic waves coming from underground to find tunnels
dug by enemies. Deep underground tunnels, which were difficult to discover in the past, can no
longer remain hidden.

Israel has even developed technology to predict threats in advance. AI meticulously analyzes all data,
from small posts on social media and short metadata from phone calls to urgent reports from human
intelligence sources and satellite imagery. The AI detects signs of an attack in advance and predicts
the times and locations where border infiltration is most likely. Cases of pre-emptively blocking actual
attack attempts through such proactive responses continue to increase.

Drones and autonomous robots are the new sentinels of the Israeli border. Drones fly in the sky while
unmanned robots patrol rugged terrain on the ground. These operate and make decisions based on
AI algorithms, sending immediate warning signals if they detect danger. This system, which
thoroughly monitors areas difficult for humans to access, has already thwarted numerous threats.

Facial recognition technology also operates with amazing accuracy. At border checkpoints, cameras
scan the faces of passersby in an instant to identify dangerous individuals. The AI boasts a keenness
that does not miss even those who are in disguise or whose appearance has changed.

All these technological achievements are integrated into a single data integration platform called the
"C4I System." Through this system, field commanders can see the border situation in real time at a
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glance and immediately execute the optimal response measures recommended by AI.

Israel has established itself as a leader in the field of border security by exporting its accumulated
technology to countries around the world. In the process, it has also faced criticism regarding privacy
and human rights issues. In response to international concerns, Israel is continuously striving to find a
balance between technology and ethical responsibility.

Israel's border is a dynamic site where advanced technology and a spirit of challenge converge. AI,
sensor technology, and their superior judgment continue to move 24 hours a day for national security.
Israel's challenges will continue in the future.

3. NATO's Cyber Defense and Information Warfare

The North Atlantic Treaty Organization (NATO) has continuously strengthened its defense
capabilities in cyberspace to respond to the changing security environment. Since officially
recognizing cyberspace as the fourth operational domain following air, land, and sea at the 2016
Warsaw Summit, NATO has invested significant resources in developing cyber defense systems. In
this process, artificial intelligence (AI) has established itself as a key element of advanced
confrontation to strengthen cyber threat detection and response capabilities.

NATO actually utilizes AI-based anomalous traffic detection and pattern recognition technology to
early detect anomalous network traffic and cyber threats. This system analyzes network traffic data to
quickly identify activities that deviate from normal patterns.

Furthermore, NATO effectively enhances the cyber defense capabilities of its member states by
conducting AI-based cyber defense training simulations through the Cyber Defense Awareness
Program. This program strengthens response capabilities by simulating real-world cyber attack
scenarios. The Cyber Threat Intelligence Sharing Platform also supports NATO member states in
sharing cyber threat information in real time and collaborating, as has been officially confirmed. This
platform contributes to promoting cooperation among member states and increasing the speed of
threat response.

NATO is continuously strengthening Attribution Analysis, the ability to track the perpetrator behind an
attack. Utilizing AI technology, it identifies attackers by analyzing code characteristics, attack
methods, and the infrastructure used, and prepares strategic countermeasures. AI-based
autonomous cyber defense systems can automatically respond to certain threats without human
intervention, significantly shortening response times and supporting effective defense.

Meanwhile, NATO is conducting research on defense technologies that combine Post-Quantum
Cryptography and AI to prepare for future threats such as quantum computing.

In addition, there is a possibility that various systems difficult to officially confirm due to military
secrets are being utilized covertly within NATO, and AI technology is currently drawing attention as
the most acute point of confrontation in the military field. NATO is also expected to operate various
undisclosed AI-based systems and continue to strengthen its competitiveness in preparation for
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future threats.

"Cyber Threat Intelligence Platform (CTIP)," "Integrated Information Warfare Analysis Tool (IIWAT),"
"Multi-layered Defense System," and "Cyber Threat Prediction System" have not been officially
confirmed, but it is highly likely that NATO operates AI systems of similar concepts to enhance
military efficiency by responding to cyber attacks, detecting information and psychological warfare,
identifying complex threats at various security layers, and predicting potential attacks. These systems
can contribute to analyzing threats from complex data and establishing preemptive response
strategies using AI technology. Although NATO has not made an official announcement, there is a
high possibility that it is developing and operating more powerful defense mechanisms using AI,
which is expected to play a crucial role in future cyber security competition.

4. Various Military Artificial Intelligence

4.1 BAE Systems' AI-Based Data Analysis

BAE Systems utilizes AI technology to collect and analyze various military information in real time.
The main goal of this system is to automatically classify and prioritize the vast amount of data
generated in a battlefield environment to enhance situational awareness. It integrates and analyzes
various information such as radar data, satellite imagery, and communication reports, allowing for a
quick understanding of enemy movements, terrain information, and the status of friendly resources.

AI has dramatically increased work efficiency by primarily processing the complex and vast data that
previously had to be handled manually by intelligence officers or analysts. Based on these real-time
analysis results, commanders can make faster and more accurate decisions. Additionally, it has
become possible to grasp information coming from multiple regions simultaneously and simulate
various operational scenarios.

This AI framework compares past data with the current situation and automatically issues a warning if
an anomaly occurs. For example, if the enemy deploys a new weapon or a change appears in their
movement route, the system immediately detects and warns of it, reducing response time. BAE
Systems applies this technology to various military platforms to support all units, from fighter pilots to
command centers, in sharing the same up-to-date information. This contributes to enhancing
cooperation between units and the success rate of operations.

In the military field, where a difference of just a few seconds can determine the success or failure of
an operation, providing fast and accurate information is extremely important. BAE Systems is
continuously introducing advanced technologies such as big data, machine learning, and deep
learning to increase the accuracy of AI models. Thanks to machine learning technology, the accuracy
of AI analysis is improving over time, which is drawing interest not only from the U.S. Army but also
from other military institutions.

In the future, this technology is expected to evolve into a multimodal AI system capable of
simultaneously analyzing various forms of data, including voice, documents, and video. Such
development will significantly enhance operational capabilities by providing the ability to process all



72

information in nearly real time on the battlefield. As a result, BAE Systems' AI-based framework is
expected to establish itself as a core component of future military data analysis.

4.2 Northrop Grumman's AI-Based Combat Management (Advanced Battle Manager, ABM)

Northrop Grumman's ABM system is an AI-based solution that helps identify various threats in the
battlefield in real time and respond effectively. This system suggests the most effective
countermeasures by considering both the enemy's means of attack and the defensive capabilities of
friendly forces. For example, if an enemy missile approaches, it recommends the optimal interceptor
or movement route to support the commander's rapid decision-making.

The system is also highly effective in reducing human error by quickly analyzing complex threat
situations that are difficult for humans to process at once. Furthermore, it calculates optimal tactics by
combining pre-entered operational rules with real-time data, and it can learn new threat patterns
using deep learning. While commanders used to collect and analyze information from each unit
separately in the past, ABM has enabled the efficient distribution of troops and equipment.

Northrop Grumman focuses on AI performing a supporting role rather than replacing human
decisions. Over time, AI is expected to provide more sophisticated judgments by accumulating more
experience data. It can be applied to various fields such as the air force, navy, and army, and it offers
great advantages in maritime and aerial combat.

The strength of this system lies in reducing battlefield confusion through rapid and accurate analysis
and minimizing false warnings or false positives. In the future, more sophisticated responses will be
possible as all networked weapon systems exchange information. Ultimately, the ABM system is
expected to significantly increase the efficiency and accuracy of battle management by strongly
supporting human-centered decision-making. 4.3 DARPA's AI-Based Cybersecurity (INGOTS, AI
Cyber Challenge, etc.)

The U.S. Defense Advanced Research Projects Agency (DARPA) is conducting various research to
strengthen cybersecurity using artificial intelligence technology. A representative example is the
INGOTS program, which aims to use AI to automatically detect software vulnerabilities and generate
patches. Previously, experts manually inspected code to find vulnerabilities, but AI can discover even
"zero-day" vulnerabilities that are difficult to find with the human eye.

Additionally, the AI Cyber Challenge program simulates cyber attack scenarios through AI and
researches defense strategies. It operates by having AI learn the attack techniques of malware to
detect similar threats in advance. While existing security systems relied on known attack patterns, AI
can learn new attack patterns on its own and respond flexibly.

DARPA's research results are having a significant impact not only on U.S. military networks but also
on civilian cybersecurity fields. As military operations become increasingly digitized, safety in
cyberspace is becoming even more important. AI-based security systems analyze vast amounts of
log data every second in real time to detect risks, reducing the workload of security experts and
enabling rapid responses.
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However, continuous research is needed to resolve issues such as false positives in imperfect
systems. DARPA is improving the system by conducting repetitive algorithm tests and simulations
using vast amounts of data. In the long term, AI is expected to advance to a stage where it
immediately detects and automatically blocks hacking attempts and then traces back the attack
method.

As cyber attacks using AI are also anticipated in the future, it is possible that an "AI vs. AI"
confrontation will emerge. Therefore, DARPA's AI-based cybersecurity research is becoming more
important and must develop rapidly. These research results will play a crucial role in maintaining the
security of military and civilian networks and building a safer cyber environment.

Ultimately, DARPA's AI-based cybersecurity programs are evaluated to contribute fundamentally to
security in the digital age. 4.4 U.S. Army's AI-Based Medical Support

The U.S. Army is introducing AI technology to provide efficient and accurate medical services even in
extreme situations like battlefields. AI quickly analyzes the condition of patients to support priority
treatment for the wounded who require emergency care. For example, AI contributes to increasing
survival rates by immediately analyzing the medical data of the wounded to rapidly evaluate the
degree of bleeding or organ damage.

Additionally, AI can predict side effects in advance when prescribing medications based on a patient's
past medical history and allergy information. It helps in the efficient deployment of medical personnel
and supplies where they are most needed in a battlefield with limited resources. AI-based medical
systems manage the inventory status of medical equipment and medicines in real time to increase
the efficiency of supply decisions.

When specialized medical personnel are lacking in the field, telemedicine technology and AI analysis
results are used to support rapid decisions by specialists. AI helps in accurate diagnosis by quickly
analyzing medical images such as X-rays or CT scans. It also has features that help in making rapid
transfer decisions by predicting changes in the patient's condition and the timing for evacuation.

The U.S. Army is building a system through portable devices or tablet-style interfaces so that medical
staff in the field can easily receive help from AI. It provides an offline mode that can operate even in
environments with unstable internet, making it practical for real operational environments.

AI technology is also used in medical training, providing a simulation environment for military doctors
and nurses to prepare for various medical situations. They can practice optimal treatments while
receiving real-time feedback using virtual patient data generated by AI. Through the accumulation of
such data, AI models can provide increasingly accurate diagnoses and prescriptions.

Because medicine is a field that deals with human lives, final decision-making power rests with
experts, but the rapid and accurate information analysis provided by AI is of great help. Ultimately,
AI-based medical support systems are expected to be widely used not only on the battlefield but also
in disaster relief and civilian medical fields. 4.5 Use of AI in Military Drones



74

Military drones have already performed various missions such as reconnaissance, surveillance, and
strikes, but the introduction of AI has given them even higher autonomy and accuracy. AI algorithms
analyze footage or sensor data captured by drones to automatically identify enemy movement routes
or facilities. This analyzed information is transmitted to command headquarters in real time,
maximizing reconnaissance efficiency. AI mounted on drones identifies terrain and objects to avoid
collisions and calculates optimal flight paths to save energy.

Traditionally, pilots had to remotely control drones individually, but thanks to AI, autonomous flight or
semi-autonomous modes have become possible. This means that even with fewer personnel,
large-scale drone unit operations can be carried out effectively. Additionally, AI plays a crucial role in
the target identification process, quickly and accurately distinguishing between enemy vehicles and
threat factors. It helps reduce civilian casualties by minimizing situations where a drone might
confuse an enemy tank with a civilian vehicle.

If a specific area is continuously monitored using drones, the AI captures changes and sends alerts
for "abnormal activity." Even at night or in bad weather, data from infrared sensors and thermal
imaging cameras can be analyzed using AI, enabling 24-hour operations. AI-based drones are also
important for security. Even if the enemy jams GPS signals, they can maintain their course to some
extent through autonomous flight algorithms. Furthermore, research is being conducted on tactics
where multiple drones exchange information to collectively surround or simultaneously attack the
enemy.

However, since the AI mounted on drones is not perfect, safety devices are essential to prevent
misidentification or malfunction. Several countries, including the U.S., are engaged in ethical
discussions regarding how much autonomous operation of weapons mounted on drones should be
allowed. For example, there is a debate over whether to let AI automatically decide to strike or to
have humans provide only the final approval.

As military drones can be vulnerable to the enemy's air defense networks and electronic warfare,
strengthening electronic warfare response capabilities through AI is an important task. In the future,
as drones and fighter jets perform combat together, scenarios where drones take on risk detection in
the front while fighter jets provide support from the rear will become common. AI-led drone forces
continue to be spotlighted militarily due to their advantage in minimizing the loss of life in dangerous
missions.

Its use for peaceful purposes, such as disaster relief, environmental monitoring, and border
surveillance, is also gradually expanding beyond warfare. With future technological advancements,
military drones are expected to become more intelligent and an indispensable asset in conducting
operations.

4.6 AI-Based Drone Swarms

Airbus Defence & Space is collaborating with Quantum Systems to develop drone swarms that
incorporate AI technology. A drone swarm is a system where multiple drones cooperate like a swarm
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of bees to perform reconnaissance and surveillance missions. AI technology plays a key role in
preventing collisions between drones and automatically determining optimal flight paths.

In the past, pilots had to manually operate drones, but drone swarm technology allows a single pilot
to manage multiple drones simultaneously. Drones share information in real time to have perfect
situational awareness; if one drone discovers an enemy, the other drones immediately prepare for a
response. AI manages this cooperation process in real time, significantly increasing operational
efficiency.

Drone swarms can be used for various missions, including reconnaissance, rescue support, and
hazardous area analysis. As AI develops to a level where it can perform operations autonomously, it
is expected that human intervention will become almost unnecessary. However, countermeasures
against security threats or electronic warfare attacks remain tasks that require continuous
development. In the long term, drone swarm technology will play an important role not only in military
operations but also in various fields such as border surveillance and natural disaster rescue.

4.7 AI-Based Unmanned Underwater Vehicles (UUV)

Unmanned Underwater Vehicles (UUV) are robotic submersibles designed to autonomously explore
the ocean and perform operations. With the introduction of AI, mission performance has become
possible even in deep waters or dangerous areas where it is difficult for humans to directly control
them. They are used to detect and remove sea mines or track the movements of enemy submarines.
Sensors mounted inside the submersibles constantly collect data on depth, water temperature,
seabed terrain, and acoustic signals. AI analyzes this vast amount of data in real time, allowing the
submersible to avoid collisions and choose optimal routes.

Seabed terrain is much more complex than land, and GPS signals often do not reach it, making
autonomous navigation technology essential. Deep learning models, based on sonar results, help the
submersible cope by identifying obstacles or potential threats. In this way, they come to perceive their
surroundings underwater "as if opening their eyes" through acoustic signals alone. Furthermore,
multiple unmanned submersibles can cooperate to explore a wide area simultaneously. In such
cases, swarm operations that increase search efficiency by sharing and synthesizing information
obtained by each submersible through AI also become possible. Militarily, they are useful for
monitoring enemy submarines or undersea infrastructure (cables, pipelines, etc.). While submarine
crews traditionally had to check for risk factors individually, AI now filters them out primarily, greatly
reducing the burden on personnel.

Additionally, unmanned submersibles can be deployed for missions with a high risk of loss of life,
increasing the survivability of the military. Unmanned submersibles can take the lead when exploring
areas where the enemy has placed sea mines or investigating waters where chemical, biological, or
radiological materials have leaked. AI-equipped unmanned submersibles perform missions while
submerged for long periods by efficiently managing their internal batteries or fuel. Some models are
expected to have a feature to surface and charge batteries with solar panels as needed. Since there
are many unpredictable factors in undersea situations, the ability of AI to adaptively adjust operation
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plans is important. Institutions such as DARPA and the Naval Research Laboratory are constantly
conducting simulations and sea trials to improve the autonomy of unmanned submersibles.

In the future, AI-based unmanned submersibles are expected to be widely used in fields other than
the military, such as undersea resource development and marine research. Ultimately, unmanned
submersibles combined with AI technology will change the paradigm of maritime operations and play
a crucial role in the future of the oceans.
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Chapter 8: AI-Powered Diplomatic Intelligence Analysis at the
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Artificial intelligence technology is also playing a significant role in the fields of diplomacy and
international cooperation. AI is providing great assistance in analyzing complex global diplomatic
issues and vast amounts of documentation written in various languages, quickly identifying
international public opinion, and predicting crisis situations in advance.

The State Department receives a massive volume of reports and information daily from approximately
270 diplomatic missions around the world. It was impossible to analyze all of this vast information in a
short time. As international relations become increasingly complex and situations requiring rapid
diplomatic decisions grow more frequent, efficient information processing and analysis have become
crucial. Against this backdrop, the U.S. State Department launched the Digital Diplomacy Initiative
and is developing a diplomatic intelligence analysis system that utilizes artificial intelligence.

The diplomatic intelligence analysis system has three major functions.

First is the information collection and classification function. This system automatically collects
information from various sources, including not only reports sent by diplomatic missions but also
news articles, social media posts, academic papers, and government announcements from various
countries. Using natural language processing (NLP) technology, it categorizes this information by
topic, country, and importance. For example, it classifies data into categories such as peace
negotiations in the Middle East, trade disputes, and human rights issues.

Second is the information analysis and summarization function. The system analyzes the collected
information to identify major events, trends, and risk factors. By utilizing large language models
(LLMs), it automatically summarizes diplomatic documents and extracts important information. This
allows diplomats to quickly grasp key contents without having to read through every page of the
extensive documentation.

Third is the decision support function. Based on data from similar past diplomatic situations and their
outcomes, the system predicts and presents various diplomatic responses and their potential
consequences for the current situation. It uses game theory and simulation techniques to analyze the
possible results of different diplomatic options. By collecting and analyzing various real-time
information, such as military activities in the border regions of Russia and Ukraine, statements from
the leaders of both countries, and reactions from the international community, it provided an early
warning that the possibility of a Russian invasion was increasing. This bought critical time for the
United States to prepare a diplomatic response alongside its allies.
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Another case is support for trade negotiations. Prior to trade negotiations with a specific country, the
system analyzes and provides that country's economic situation, major trade interests, and past
negotiation strategies. This has helped U.S. negotiating teams better understand the other country's
position and establish effective negotiation strategies.

With the introduction of the system:

- Information processing time was reduced by approximately 60%

- Early detection capabilities for significant diplomatic events improved

- Diplomats can devote more time to strategic analysis and policy development

- Comprehensive understanding of various regions and topics improved

The system will face several challenges.

First, since foreign policy must be based on accurate information, the accuracy of the information and
analysis provided by AI is vital. Although AI aggregates and collects various pieces of information to
provide basic analysis, final interpretations and decisions will be made by experienced diplomats. The
system's accuracy is improved through a process where experts regularly review the AI's analysis
results and provide feedback.

Second, there are issues of data security and maintaining confidentiality. The system must be
operated on a closed network completely isolated from external networks, and multi-factor
authentication systems along with strong encryption technologies are required.

Third, there is the challenge of understanding various languages and cultural contexts. To analyze
information from diverse countries worldwide, the system must be able to understand multiple
languages and cultural contexts. It must identify cultural nuances by considering the characteristics of
each region and culture and by continuously reflecting the knowledge of regional experts in the AI
system.
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Chapter 9: Finance and Tax Administration
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Finance and tax administration are critical areas that form the foundation of national operations. The
government's ability to collect taxes properly and use the budget efficiently is the basis of all public
services. Introducing artificial intelligence to this field can increase the accuracy of tax collection,
reduce tax evasion, and create more efficient fiscal policies. In this chapter, we will look at
representative cases of using artificial intelligence in finance and tax administration in various
countries around the world.

1. AI-Based Tax Return Verification by the Inland Revenue Authority of Singapore

Singapore is a small nation but is famous for its highly efficient administrative system. The Inland
Revenue Authority of Singapore (IRAS) began developing a tax return verification system using
artificial intelligence. Previously, tax officials had to manually review many tax returns, which was time
consuming and resulted in missing some inaccurate filings. Furthermore, even honest taxpayers
sometimes submitted incorrect information by mistake due to complex tax regulations. To solve these
problems, IRAS introduced AI technology to increase the accuracy of tax returns, reduce the
workload of tax officials, and provide better services to taxpayers.

Singapore's AI-based tax return verification system has three main core functions.

First is the anomaly detection function. This system compares past tax return data with currently
submitted filings to find unusual patterns or inconsistencies. For example, it can detect abnormally
high deduction claims relative to income or sudden changes in income. To achieve this, machine
learning algorithms learn millions of past tax return data points to identify "normal" filing patterns.

Second is the automatic classification function. The AI system automatically classifies submitted tax
returns according to risk levels. They are divided into high risk cases requiring detailed review by tax
officials, medium risk cases requiring review of only some items, and low risk cases that can be
processed without additional review. This allows for the efficient allocation of limited personnel.

Third is the real-time feedback function. When a taxpayer files taxes online, the AI system reviews the
input in real time and immediately informs them of potential errors or omissions. For example, it
provides guidance such as, "Compared to last year, the child education expense deduction has been
omitted; please check."

It utilizes various data sources. It integrates and analyzes past tax filing history, bank transaction
data, real estate transaction records, and corporate accounting information. It also uses natural
language processing (NLP) technology to understand and analyze attached documents or
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descriptions.

Several positive changes have emerged since the introduction of the AI system at the Inland
Revenue Authority of Singapore.

First, the work efficiency of tax officials has significantly improved. Previously, one tax official could
review about 30 tax returns per day, but after the AI system was introduced, they can process more
than 100 cases. The system automatically processes low risk cases, allowing officials to focus on
more complex and important cases.

Second, the accuracy of tax returns has improved. Thanks to the AI system's real-time feedback,
taxpayers can immediately correct errors during the filing process. Additional processing costs due to
incorrect filings have decreased by approximately 25%.

Third, there was an effect of increasing tax revenue. More accurate tax filing and effective discovery
of omitted taxes increased annual tax revenue by approximately 200 million Singapore dollars (about
180 billion won). It has become possible to more effectively detect complex tax evasion attempts by
high income earners and corporations.

Fourth, taxpayer satisfaction has improved. Thanks to real-time feedback and personalized guidance,
many taxpayers rated the tax filing process as easier and more transparent. According to a 2022
survey, taxpayer satisfaction rose from 72% before the AI system introduction to 85% after.

The Inland Revenue Authority of Singapore plans to introduce more advanced AI technologies.
Starting in 2023, it began providing interactive consultation services for taxpayers using Large
Language Models (LLMs), and is developing a real-time transaction analysis and tax collection
system by combining blockchain technology with AI.

2. Detection of Tax Evasion Patterns by HM Revenue and Customs

HM Revenue and Customs (HMRC) in the UK strives to reduce the "tax gap" (the difference between
the amount of tax that should be collected and the amount actually collected) by tens of billions of
pounds every year. In 2019, HMRC expanded the introduction of "Connect," an advanced AI-based
tax evasion detection system, as a way to solve this problem.

The main objectives of this system were threefold. First, it was to effectively find complex and
sophisticated tax evasion methods. Second, it was to focus limited investigation personnel on the
most suspicious cases. Third, it was to establish a proactive tax evasion prevention system.

The "Connect" system is one of the largest data analysis platforms in the UK, applying various AI
technologies.

The UK tax authority's Connect system integrates and analyzes more than 30 different data sources,
including tax return data (VAT, self-assessment, local taxes), bank transaction information from the
UK and 60 overseas countries, credit and debit card usage history such as Visa and Mastercard, real
estate transaction records from the Land Registry, vehicle registration information from the DVLA,
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overseas asset information, activities on public social media accounts, sales records from online
marketplaces like eBay or Airbnb, company information from Companies House, e-commerce sites,
cryptocurrency exchanges, sharing economy platforms, credit rating agencies, and savings, pension,
and investment records. HMRC holds more than 55 billion items of taxpayer data through this
system, using it to effectively identify inconsistencies between tax filings and actual economic
activities and detect cases with potential for tax avoidance or evasion.

The core functions of "Connect" are network analysis and pattern recognition. This system visualizes
and analyzes complex relationships between individuals or companies to find hidden links. For
example, it can detect cases where income is hidden through multiple layers of corporations or asset
distribution through family members.

Through network analysis, the Connect system can visualize and analyze complex relationships
between individuals or companies, making it possible to identify hidden links such as income
concealment through multiple layers of corporations or asset distribution through family members.

The pattern recognition function involves AI algorithms learning "normal" financial activity patterns
and automatically flagging any anomalies found, such as an unusually high standard of living
compared to reported income. The predictive analysis function learns patterns from past tax evasion
cases to identify new cases showing similar patterns in advance, allowing for the prediction and
focused management of individuals or companies at high risk of potential tax evasion. Notably, there
is a document analysis function utilizing natural language processing (NLP) technology. The natural
language processing function automatically analyzes various documents such as returns, emails, and
contracts to efficiently find inconsistencies or suspicious content.

Since the introduction of the "Connect" system, HMRC has achieved various results.

First, the tax evasion detection rate has significantly improved. As of 2020, the success rate of tax
evasion investigations through the "Connect" system was approximately 88%, a significant
improvement over the 65% success rate of previous manual investigations.

Second, there was an effect of securing additional tax revenue. From 2019 to 2022, approximately
3.7 billion pounds (about 6 trillion won) in additional tax revenue was secured from tax evasion caught
through the "Connect" system.

Third, investigation efficiency has improved. By accurately identifying high risk cases, the AI system
has allowed investigators to handle more tax evasion cases with less time and resources. Average
investigation time has been reduced by about 30%.

Fourth, there was a preventive effect. As the tax authority's advanced tax evasion detection
capabilities became known, a strong deterrent effect occurred for potential tax evaders. According to
a 2021 survey, approximately 67% of taxpayers responded that they decided not to attempt tax
evasion because of the enhanced detection system.
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Fifth, the ability to respond to international tax evasion was strengthened. It became possible to
effectively identify complex tax evasion structures using overseas tax havens. In 2021, over 800
UK-related individuals involved in international tax evasion scandals, such as the Panama Papers,
were identified and investigated.

Despite its outstanding performance, the "Connect" system faces several challenges.

First, there are issues regarding privacy and data protection. Because the system extensively collects
and analyzes various personal data, concerns have been raised regarding personal information
protection. In response, HMRC introduced strict data access controls and an independent oversight
system.

Second is the possibility of false positives. The system sometimes misjudged normal activities as
suspicious, leading to unnecessary investigations of innocent taxpayers. To address this, the
accuracy of the algorithm is being continuously improved.

Third is the issue of technical countermeasures (Counter-AI). Some sophisticated tax evaders study
the AI system's detection methods to develop new ways to bypass them. HMRC is continuously
updating the system to respond to this.

HMRC is developing a next-generation system known as "Connect 2.0." This system is expected to
include real-time data analysis, enhanced natural language processing, and more sophisticated
network analysis functions. It also plans to expand data sharing and cooperation with international tax
authorities to more effectively respond to cross-border tax evasion.

3. Monitoring Public Spending in Brazil

The Brazilian government is establishing an innovative Transparency Portal and an advanced
AI-based Public Spending Observatory system to ensure transparency in public spending and
prevent fraud. The establishment and operation of this system are led by the Comptroller General of
the Union (CGU) of Brazil, with a multidisciplinary dedicated team consisting of data scientists,
finance experts, audit experts, and IT professionals collaborating to ensure continuous improvement
and operation of the system.

The system operates through five major components: data integration, anomaly detection, network
analysis, text mining, and a risk scoring system.

Data integration gathers and stores all government contracts and spending information in one place
in real time. It helps ensure transparency in the contracting process by linking various data such as
public officials' personnel information, corporate ownership structures, and political connections. This
can significantly reduce the risk of misconduct or unfair contract agreements during the process.

Anomaly detection algorithms use the latest AI and machine learning technologies to automatically
identify unusual transactions. For example, it can detect suspicious situations such as costs being
excessively high compared to similar contracts or a company repeatedly winning small contracts
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within a short period.

Network analysis technology visualizes and analyzes complex relationships between government
contracts, public officials, and companies to thoroughly investigate fraud and corruption. By
identifying direct or indirect relationships between officials and specific companies, it helps discover in
advance the possibility of them engaging in unfair transactions or exercising influence.

Text mining technology automatically analyzes the contents of various government documents such
as contracts, bidding papers, invoices, and audit reports to identify inconsistencies or inappropriate
contract terms. Thanks to this technology, it is possible to find differences between actual contracts
and the terms on paper, and convert them into standardized data for more accurate analysis.

The risk scoring system assigns a comprehensive risk score to all transactions and contracts based
on various risk factors, allowing audit personnel to quickly prioritize areas that must be checked. This
ensures that high risk contracts or transactions are automatically selected for more detailed auditing,
and the specific degree of risk is managed by government department or business unit.

Technically, the system's processing speed and scalability have been maximized using
high-performance data processing systems in a cloud environment and streaming methods for
real-time data processing. Furthermore, a user friendly interface was created so that citizens can
easily access and use it, and efficiency was increased by separately operating a dashboard used by
government agencies and a public portal viewed by citizens.

Every month, more than 900,000 citizens, researchers, journalists, and public officials monitor
government spending through this system. So far, this system has resulted in preventing or
recovering improper spending amounting to billions of reais (BRL, R$). It has also contributed to
raising Brazil's position in international transparency evaluations and serves as a good model for
other countries as a founding member of the Open Government Partnership. The Brazilian
government plans to continue developing the system's functions and more actively pursue
international cooperation and technical exchange.

The Public Spending Observatory (Observatório da Despesa Pública, ODP) in Brazil is a platform
designed to increase transparency in public finance and encourage citizen participation. Compared to
other similar systems internationally, this system has several distinctive features.

Comparison with USAspending.gov: Brazil's ODP emphasizes accessibility to federal budget data
and has an open structure that anyone can easily access without logging in. This facilitates active
citizen participation, with an average of 900,000 visitors per month. In contrast, USAspending.gov
structures federal government spending data and primarily provides analytical tools by budget item
and program. Although there is no clear superiority in terms of user interface, the Brazil system's
accessibility and encouragement of citizen participation are more emphasized.

Comparison with the UK's HMRC Connect: The UK's HMRC Connect is a powerful analytical tool
specialized in detecting tax evasion and fraud through AI-driven data analysis. Its characteristic
feature is analyzing complex data relationships by linking various sources such as bank records, real
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estate information, and social media data. In comparison, Brazil's ODP focuses on fraud prevention
through active citizen participation, and its citizen monitoring function is relatively open and
transparent. However, its analytical ability to identify complex relationships in data has not been
clearly proven compared to HMRC Connect.

Comparison with South Korea's Digital Budget and Accounting System (dBrain): South Korea's
dBrain provides integrated support for the entire process of fiscal management, from budget
formulation to settlement, and emphasizes real-time management of the national treasury and
performance analysis functions. The South Korean system combines the program budget system
with accrual accounting to perform detailed fiscal management. In contrast, Brazil's ODP focuses
more on fraud prevention and strengthening budget transparency, with the primary goals of
transparently tracking public funds and monitoring the finances of local governments.

Comparison with India's PFMS (Public Financial Management System): India's PFMS manages fund
flows between the central and local governments in real time and focuses on the Direct Benefit
Transfer (DBT) function to beneficiaries. This supports Indian government programs overall and
ensures transparency in fund execution. While Brazil's ODP focused on increasing transparency
through the disclosure of real-time budget data, it relatively de-emphasizes real-time tracking of
extensive government programs and beneficiary management functions like India's PFMS.
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Chapter 10: Transportation and Urban Management
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1. Singapore's Integrated Transportation Management

Singapore faces significant traffic congestion due to its high population density and limited land area.
To address these challenges, Singapore has established one of the world's most advanced
transportation management systems. The 'Smart Mobility 2030' plan, developed by the Land
Transport Authority (LTA) of Singapore, aims to optimize traffic flow using artificial intelligence
technology.

Singapore's integrated transportation management system utilizes a combination of advanced
technologies. More than 12,000 sensors and CCTV cameras installed throughout the roads collect
real-time traffic data. Artificial intelligence analyzes this big data to automatically adjust traffic signals,
predict traffic conditions, and propose optimal responses.

A notable system is the 'Green Link Determining System (GLIDE).' This system detects traffic volume
on roads in real time and automatically adjusts the timing of traffic lights. It optimizes traffic flow by
extending green light durations for directions with high traffic and shortening them for directions with
low traffic. AI algorithms learn daily traffic patterns to establish optimal signal systems based on the
time of day and day of the week. Thanks to this system, Singapore has achieved an average 20%
reduction in traffic signal waiting times.

Additionally, Singapore operates the 'Electronic Road Pricing (ERP)' system. This system
automatically charges vehicles passing through specific areas during peak traffic hours. Artificial
intelligence analyzes real-time traffic data to determine optimal prices. It redistributes traffic volume
by raising tolls during congested periods and lowering them during quieter times. This system has
resulted in an approximately 15% reduction in vehicles entering the city center during peak hours.

Artificial intelligence is also actively used in public transportation. The 'Predictive Maintenance
System' monitors the condition of subways and buses in real time and provides notifications for
necessary maintenance before breakdowns occur. When AI detects abnormal signs by analyzing
data collected from sensors, it automatically alerts the maintenance team. Thanks to this system,
delays caused by failures in Singapore's subway network have decreased by 30%.

Passenger services have also been improved through AI. The 'MyTransport SG' app uses artificial
intelligence to recommend optimal travel routes for individuals. It suggests the fastest and most
convenient routes by comprehensively analyzing real-time traffic conditions, personal past travel
patterns, and weather information. More than 70% of Singaporean citizens currently use this app,
which has reduced average travel times by 15%.
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The impact of Singapore's integrated transportation management system is significant. Traffic
congestion in downtown areas has decreased by 25%, and public transport usage has increased by
15%. Furthermore, the traffic accident rate has decreased by 20%, and air pollutant emissions have
been considerably reduced.

The key to this success lies in data integration and inter-departmental cooperation. Singapore has
built an 'Integrated Traffic Data Platform' to centralize and manage transportation-related data. This
platform collects various real-time data, including not only traffic but also weather, event information,
and population movement patterns. The data collected in this way is shared by several government
departments and private companies to be used for developing various services.

Singapore's integrated transportation management system serves as an important model for other
countries. It is regarded as a best practice for efficient traffic management in nations with limited
urban space. Singapore continues to develop this system with the goal of establishing a fully
autonomous public transportation network by 2030.

2. Barcelona's Smart City Platform

Barcelona, Spain, operates some of the most leading smart city projects in Europe. The 'Barcelona
Digital City' plan aims to optimize city services and improve the quality of life for citizens using
artificial intelligence.

Barcelona's smart city platform is based on an open-source sensor and actuator platform called
'Sentilo.' This platform centralizes data collected from more than 10,000 sensors installed across the
city. These sensors collect various types of information in real time, such as traffic volume, air quality,
noise levels, trash bin capacity, and parking space availability.

Artificial intelligence analyzes the big data collected to optimize city services. A field that has shown
notable achievements is the smart lighting system. Barcelona replaced streetlights throughout the city
with LED lamps and connected them to motion sensors. AI learns the movement patterns of
pedestrians and vehicles to adjust brightness only where needed. In the late night, brightness is
reduced in areas where no one is present and automatically increases when someone approaches.
Through this system, Barcelona has reduced lighting energy consumption by 30%, saving
approximately 3.7 million euros annually.

Barcelona also operates a smart waste management system. Sensors installed in trash bins detect
the fill level and transmit data in real time. AI algorithms analyze this data to calculate optimal
collection routes. By adjusting routes to collect from bins that are most full first, the system reduces
the travel distance of collection trucks and increases efficiency. This system has cut waste collection
costs by 20% and significantly reduced associated traffic volume and air pollution.

Artificial intelligence also plays a major role in water resource management. Barcelona's smart water
supply system measures soil moisture, temperature, and precipitation in parks and green spaces in
real time. AI integrates this data with weather forecast information to calculate the amount of water
needed for each area and automatically adjusts the watering schedule. Through this system,
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Barcelona has saved 25% of the water used for public green space management and improved the
health of the plants.

Barcelona's approach to citizen participation is also innovative. Through the digital democracy
platform called 'Decidim Barcelona,' citizens can participate directly in urban planning and
policy-making. Artificial intelligence analyzes and categorizes citizen opinions, helping city managers
easily identify key interests and requirements. More than 70% of the ideas proposed through this
platform have been reflected in actual policies.

The smart city platform in Barcelona has yielded diverse benefits. Energy consumption has
decreased by 25%, and water usage has dropped by 17%. Traffic congestion has been reduced by
21%, and air quality has improved by 15%. Additionally, citizen satisfaction with digital services has
risen by 30%.

The key success factors of Barcelona's smart city project are data openness and a citizen-centered
approach. Barcelona opens up city data through the 'Open Data BCN' portal and supports private
companies and citizens in using it to develop new services. Currently, more than 500 datasets are
publicly available, and over 150 apps have been developed using them.

Furthermore, Barcelona emphasizes the concept of 'technological sovereignty.' This is the principle
that a city should not be dependent on specific companies or technologies but should be able to
control technology for the benefit of its citizens. To this end, Barcelona actively utilizes open-source
software and implements policies to protect the data rights of its citizens.

Barcelona's smart city model serves as an inspiration to many cities worldwide. In particular, the
approach of balancing technical solutions with citizen participation is being benchmarked by
numerous cities. Barcelona aims to continue using artificial intelligence and data to create a more
sustainable and citizen-friendly city.

3. AI-based Traffic Congestion Prediction in London

London has one of the most complex transportation systems in the world. Millions of people travel
daily using various modes of transport, including subways, buses, and cars. To efficiently manage
this complex system, Transport for London (TfL) introduced an 'AI-powered predictive traffic
management system.'

The core of the system lies in its ability to collect and analyze vast amounts of traffic data in real time.
Data is transmitted to a central system from more than 9,500 traffic lights across London, 1,800
CCTV cameras, GPS devices pre-installed on London's 8,600 buses, and Oyster Card terminals.
External data such as social media, weather information, and event schedules are also added to this.

Artificial intelligence analyzes this big data to predict traffic congestion and suggest responses.
Notably, the 'Predictive Congestion Management' system comprehensively analyzes past traffic
patterns, current conditions, weather, and event information to predict which areas will experience
congestion within the next few hours. The accuracy reaches about 85-90%, allowing traffic managers
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to prepare countermeasures in advance based on these predictions.

For example, if rain is expected when a soccer match ends, the system predicts an increase in traffic
volume and public transport usage in the surrounding area. Accordingly, responses such as adjusting
traffic light timing and deploying additional buses can be prepared beforehand. Thanks to this system,
London has been able to advance the response time for predictable congestion situations from an
average of 30 minutes to more than 2 hours.

London operates the 'Split Cycle Offset Optimisation Technique (SCOOT),' a dynamic signal control
system. This system automatically adjusts traffic light timing based on real-time traffic data. AI
algorithms analyze traffic volume per road, the number of waiting vehicles, and the number of
pedestrians to calculate optimal signal times. It excels at adapting quickly when unexpected
situations (such as accidents or road construction) occur. This system has resulted in a 13%
reduction in traffic delay times throughout London.

Artificial intelligence also plays an important role in public transportation. The 'iBus' system tracks the
location of all London buses in real time and accurately predicts arrival times through AI algorithms.
This system predicts bus arrival times by considering traffic conditions, weather, and the number of
passengers per time slot, with an accuracy of approximately 87%. Passengers can check real-time
arrival information through a mobile app, significantly improving the convenience of using public
transport.

Impressive is London's 'Traffic Accident Prevention System.' This system uses AI to analyze CCTV
footage in real time to detect dangerous situations (such as vehicle breakdowns or pedestrians
entering the road). When a hazardous situation is detected, an alert is immediately sent to the control
center, and automatic safety measures are taken if necessary. Since its introduction, this system has
achieved a 17% reduction in the traffic accident rate.

The impact of London's AI-based traffic management system is significant. Overall traffic congestion
has decreased by 18%, and public transport usage has increased by 12%. Furthermore, air pollutant
emissions have decreased by 14%, and the traffic accident rate has been greatly reduced.

The key factors for the success of London's system are data integration and openness. TfL made all
transportation data accessible in one place through the 'Unified API.' This API was opened to
developers, stimulating the development of various services. Currently, more than 14,000 developers
use TfL data to develop over 600 apps, which are used by 42% of London citizens every day.

London's AI-based traffic management system serves as an important model for other major cities.
Many cities are referencing the approach of significantly increasing efficiency through AI while
utilizing existing infrastructure. London plans to further develop its traffic system in the future using
more sophisticated AI algorithms and 5G networks.

4. Hangzhou, China's 'City Brain' Project
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Hangzhou, China, is a metropolis with over 10 million people, where traffic congestion and the
complexity of urban management were major challenges. In collaboration with the Alibaba Group, the
Hangzhou municipal government launched the 'City Brain' project in 2016. This project aims to
integrally manage all city systems using artificial intelligence and big data.

The core of the Hangzhou City Brain is a vast sensor network installed across the city. More than
500,000 CCTV cameras, traffic signals, environmental sensors, and public facility sensors installed
throughout the city collect real-time data. This data exceeds 1,000 TB daily and is processed on
Alibaba's cloud computing platform.

Artificial intelligence analyzes this big data to optimize various city systems. Significant achievements
have been made in the field of transportation. City Brain monitors traffic flow throughout the city in
real time and automatically adjusts traffic signals. An AI-based signal control system was introduced
at more than 1,300 complex intersections, which calculates optimal signal times by analyzing traffic
volume, the number of waiting vehicles, and the number of pedestrians. It learns different traffic
patterns by time and day to respond appropriately. Thanks to this system, the average travel time on
Hangzhou's main roads has decreased by 15.3%.

City Brain quickly detects traffic accidents or emergencies. By analyzing CCTV footage in real time, it
automatically identifies abnormal situations such as accidents, illegal parking, and road damage,
sending immediate alerts to the relevant departments. Previously, it took an average of 15 minutes
from reporting a traffic accident to arriving on-site, but after the introduction of City Brain, this has
been shortened to 3 minutes. This is of great help in saving lives and resolving traffic jams.

The emergency vehicle priority system is also noteworthy. When an ambulance or fire truck is
deployed, City Brain calculates the optimal route in real time and automatically controls all traffic
lights along that route to ensure a green light. This system has reduced the arrival time of emergency
vehicles at their destination by an average of 50%.

Hangzhou's City Brain integrally manages various city services in addition to transportation. In the
field of public safety, AI analyzes CCTV footage to detect suspicious criminal behavior or hazardous
situations. Additionally, facial recognition technology is used for finding missing persons or tracking
criminals. This system has resulted in a 48% reduction in crime rates in public places.

City Brain is also utilized in the field of environmental management. It monitors environmental
pollution by analyzing data collected from air quality, water quality, and noise sensors installed
throughout the city and responds immediately when problems occur. It identifies areas with high air
pollution in real time and takes measures such as limiting traffic volume in those areas or adjusting
factory operations. Through this, the city's air quality has improved by an average of 15%.

City Brain is also showing effectiveness in urban energy management. It monitors the energy
consumption of public buildings, streetlights, and traffic signals in real time and analyzes usage
patterns for optimization. For example, it automatically adjusts streetlight brightness in areas or
during times with few people or optimizes heating and cooling systems in buildings. Through this,
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energy consumption in the public sector has decreased by 12%.

In terms of citizen services, City Brain has brought significant changes. Through a mobile app
integrated with 'Alipay,' citizens can use more than 200 government services online. Convenience
has been greatly improved as payments for traffic violation notices, hospital appointments, and utility
bills can be processed through the app. Additionally, AI chatbots respond to citizen inquiries 24 hours
a day. This service processes over 5 million inquiries monthly, with citizen satisfaction reaching 92%.

The impact of the Hangzhou City Brain project is massive. Traffic congestion has decreased by 23%,
and emergency response times have been shortened by an average of 49%. Furthermore, public
service processing time has been reduced by 86%, and citizen satisfaction has increased by over
30%.

The success factor of Hangzhou's City Brain lies in the public-private partnership model. The
Hangzhou municipal government provides the data and infrastructure, while Alibaba provides the
technology and platform. Both parties cooperated closely to develop and quickly apply innovative
solutions. Additionally, the municipal government's bold data openness policy played a crucial role.

Hangzhou's City Brain model is rapidly spreading to other cities within China. According to 2024 data
from the Chinese Ministry of Industry and Information Technology (MIIT), more than 40 cities in China
have introduced or plan to introduce similar systems. Cities such as Suzhou, Macau, and Kunming
have already started their own City Brain projects.

Hangzhou plans to further expand the functions of City Brain in the future. It aims to broaden the
scope of application to fields such as industrial production, urban planning, and disaster
management, while strengthening AI's autonomous decision-making capabilities. Ultimately, it seeks
to realize an 'Autonomous City' where all urban systems are connected into a single intelligent
network that perceives and responds to situations in real time.

Hangzhou's City Brain is a prime example showing the possibilities of urban management using AI.
However, at the same time, concerns about privacy protection and a surveillance society are also
being raised. To address these concerns, the Hangzhou municipal government is establishing clear
regulations regarding data collection and usage and making efforts to disclose information
transparently to citizens. Such a balanced approach is a critical challenge for the sustainable
development of AI-based urban management systems.

5. Future Outlook for Transportation and Urban Management

The cases examined so far demonstrate how conveniently artificial intelligence can manage
transportation and cities. From these, we can identify key success points and future directions.

Centralizing and opening up various types of data is crucial. As seen in Singapore, London, and
Hangzhou, the effectiveness of AI is maximized when diverse data are analyzed together. By making
data available for anyone to use, private companies can also create more creative services.
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Cooperation between various departments is essential. Since urban problems are interconnected, it
is difficult to solve them through a single department alone. Better results can be achieved when
departments share data and collaborate, as seen in Barcelona and Hangzhou.

Cooperation between government and corporations is also important. As shown in Dubai and
Hangzhou, faster and more innovative services are created when the government and private
companies work together, leveraging their respective strengths.

A citizen-centered approach increases the sustainability of a city. As in the case of Barcelona,
long-term success is more likely when focusing on the actual needs and participation of citizens
rather than just the technology.

Considering these success points, transportation and urban management using artificial intelligence
will become even smarter and more convenient in the future. 'Digital Twin' technology, which creates
and simulates an entire city in a virtual space, will be more widely used. AI will also improve its ability
to predict future problems and solve them in advance.

But as technology advances, issues such as privacy protection, algorithmic bias, and the digital divide
must be carefully addressed. Inclusive methods must be found so that all citizens can benefit equally
from artificial intelligence.

Ultimately, artificial intelligence will make our cities more convenient, efficient, and sustainable.
However, we must remember that at the center of these changes, the most important goal is always
'to make the lives of citizens better.'
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Chapter 11: Healthcare and Public Health
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The fields of healthcare and public health are among the areas where artificial intelligence technology
is being most actively utilized. Artificial intelligence systems based on vast medical data are bringing
innovative changes in various areas, such as disease diagnosis, treatment planning, patient care
optimization, medical resource allocation, and infectious disease prediction and response. Many
countries with public healthcare systems are striving to improve the quality of medical services,
reduce costs, and enhance medical accessibility by actively adopting these artificial intelligence
technologies. This chapter will examine innovative cases of using artificial intelligence in the public
healthcare and health sectors of major countries such as the United Kingdom, Finland, Taiwan, and
Israel.

1. UK NHS

The UK's National Health Service (NHS) is one of the largest public healthcare systems in the world,
providing medical services to a population of approximately 67 million. However, it was facing
difficulties in service delivery due to issues such as an aging population, an increase in chronic
diseases, medical staff shortages, and budget pressures. To solve these problems, the NHS
announced the 'NHS Long Term Plan' in 2019 and made medical innovation using artificial
intelligence a key strategy.

NHS Digital and NHSX (now integrated into NHS England) were the core organizations for the
introduction of artificial intelligence, carrying out foundational work such as data standardization,
establishing security systems, and developing ethical guidelines. In addition, the NHS AI Lab was
established to support AI innovation projects with an annual budget of 140 million pounds
(approximately 230 billion won).

NHS AI Diagnostic Support System: A representative AI system of the NHS is an eye disease
diagnosis system developed in collaboration with DeepMind Health. This system analyzes retinal
scan images to help diagnose over 50 eye diseases, such as diabetic retinopathy, macular
degeneration, and glaucoma. In clinical trials, this AI system showed an accuracy of 94.5%, similar to
the diagnostic accuracy of specialist ophthalmologists, and demonstrated excellent performance in
identifying cases requiring urgent treatment.

The NHS has introduced an AI system for chest X-ray analysis to detect diseases such as lung
cancer, pneumonia, tuberculosis, and pneumothorax (collapsed lung) early. This system is not
intended to completely replace the work of radiologists but focuses on increasing the diagnostic
efficiency of specialists by categorizing images that need priority review and flagging abnormalities.
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NHS 111 Online AI Triage System: The NHS operates a triage (severity classification) system that
assesses patient symptoms and guides them to appropriate medical services by integrating AI
technology into the '111 online' service. This system uses AI algorithms to analyze symptoms and
medical history entered by patients and recommends the most suitable action, such as an emergency
room visit, a GP (General Practitioner) appointment, pharmacy use, or self-treatment.

During the COVID-19 pandemic, a function for assessing COVID-19 symptoms was added to this
system, which processed an average of about 30,000 symptom checks per day. This significantly
helped reduce unnecessary hospital visits and utilize medical resources efficiently.

Patient Care Optimization Systems: NHS Trusts (hospital operating organizations) are using AI to
optimize patient care processes. For example, Imperial College Healthcare NHS Trust introduced the
'SEND' system, which monitors changes in patient status and predicts the risk of deterioration. This
system analyzes patient vital signs, test results, and medication records in real time to identify
patients at risk of worsening conditions in advance and sends alerts to medical staff to enable early
intervention.

NHS Digital has developed an AI model that predicts hospital admissions and readmissions, which is
used for resource planning and allocation. By analyzing past admission records, demographic data,
and seasonal factors, this model predicts the number of hospitalizations expected during specific
periods, allowing for the efficient deployment of medical staff and hospital beds accordingly.

The introduction of AI systems in the NHS has brought various positive results. Diagnostic support
systems have reduced medical image analysis time by an average of 70%, and AI solutions such as
Orchestra (Aidence's Veye Chest) have improved lung nodule detection accuracy by 23%.
Additionally, the NHS 111 Online AI Triage System reduced unnecessary emergency room visits by
about 20%, resulting in annual cost savings of approximately 200 million pounds (about 330 billion
won).

In the case of patient care optimization systems, the early warning system for acute kidney injury
shortened the detection time by an average of 24 hours, which resulted in an average reduction in
hospital stay of 3.1 days and a 7.3% decrease in mortality rates.

There were several difficulties when the NHS introduced AI. First, there were problems with the
quality and integration of medical data. Because the NHS managed data across many different
systems, it was difficult to obtain good data for AI training. To overcome this, NHS Digital created a
system to standardize data and improve its quality through the 'Data Research and Development
Program'.

Second was the issue of personal information protection and reliability. The NHS introduced the 'Five
Safes' framework to protect data more securely and established ethical guidelines for AI use to
ensure the system could be trusted and used. Furthermore, it introduced an 'Algorithmic Impact
Assessment' system to evaluate the potential social impact of AI systems.
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Finally, there was the difficulty of healthcare professionals accepting AI. The NHS established the
'Digital Academy' to educate medical staff on how to use AI and digital technologies. Additionally, it
encouraged medical professionals to participate directly in the AI system development process to
ensure the systems could be easily used in the field.

The NHS plans to apply AI to even more areas in the future. In the field of mental health, systems are
being developed to use AI for early disease detection and response. Predictive models for managing
chronic diseases and systems that recommend personalized treatment methods for patients are also
in preparation. Furthermore, there are plans to actively utilize AI in telemedicine to address regional
healthcare inequality issues.

The NHS case is a good example of how effectively utilizing AI in public healthcare can improve the
quality of medical services and reduce costs. It is impressive how they overcame the difficulties of AI
introduction through a systematic approach that includes data management methods, ethical
principles, and medical staff participation.

2. Taiwan's Healthcare Information Integration

Since 1995, Taiwan has operated the National Health Insurance (NHI) under a single-payer system,
providing health insurance to 99.9% of its population. A single-payer system refers to a framework
where the government, rather than private insurance companies, pays for medical costs. Based on
this system, Taiwan has been equipped with the infrastructure to effectively collect and manage
medical data for the entire nation.

As part of the 'Digital Nation and Innovative Economic Development Program (DIGI+),' the Taiwanese
government selected healthcare AI innovation as a priority task. The National Health Insurance
Administration (NHIA) and the Centers for Disease Control (CDC) began in earnest to build an
AI-based healthcare information integration and analysis system through the 'Smart Healthcare
Initiative'.

Taiwan's approach is a model of industry-academic-research cooperation under government
leadership, involving major universities and research institutes such as National Taiwan University
and Taipei Medical University, as well as AI technology companies. A division of roles was
established where the government provides the data infrastructure and regulatory framework,
research institutions develop algorithms, and companies implement them as practical solutions.

MediCloud, Taiwan's representative artificial intelligence (AI) system, is a platform that analyzes the
vast amount of medical information collected by the National Health Insurance. It analyzes hundreds
of millions of data points each year to efficiently manage medical resources, identify disease
characteristics, and assist in policy decision-making.

The core of MediCloud is the 'analysis engine.' It uses deep learning and natural language
processing to analyze various data such as patient medical records, medication prescriptions, test
results, and medical images. MediCloud provides disease prediction models tailored to the
characteristics of the Taiwanese people and forecasts medical resource demand to help hospitals
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and medical staff make better decisions. It suggests accurate diagnoses and appropriate treatments
by analyzing a patient's past medical records, current status, and cases of similar patients. It also
plays a role in preventing medical accidents by detecting drug interactions, duplicate prescriptions, or
the risk of side effects.

Taiwan's Centers for Disease Control (CDC) operates an infectious disease surveillance and
response system using artificial intelligence (AI). This system analyzes various real-time data such as
hospital medical information, pharmacy sales records, social media, and news articles to detect
infectious diseases early and predict the possibility of spread. Created after the 2003 SARS outbreak,
it has been continuously developed. It is one of the important reasons why Taiwan was able to
respond successfully during the early stages of the COVID-19 pandemic.

This AI system analyzes overseas travel information and information on people entering Taiwan to
quickly identify those coming from high-risk areas. If suspicious symptoms are reported, it allows for
the automatic tracking and management of contacts. Using AI algorithms, it helps identify the demand
for medicine and efficiently distribute necessary supplies. Thanks to this, Taiwan was able to
effectively supply and manage essential medical supplies, such as masks, from the early stages of
COVID-19.

Smart Healthcare ID System: Taiwan has improved the continuity and accessibility of medical
information through its AI-based 'Smart Healthcare ID' system. This system assigns a unique
healthcare ID to every citizen, enabling the secure integration of and access to data generated across
various medical institutions. Patients can access their health records at any time through a mobile
app and can precisely set their data-sharing permissions. This system particularly benefits chronic
disease patients and patients with complex conditions who visit multiple medical facilities. Medical
staff can easily understand a patient's entire medical history, enabling more accurate diagnosis and
treatment, while duplicate tests and prescriptions have been reduced.

Taiwan's AI-based healthcare information integration and analysis system has achieved various
results. The MediCloud system has resulted in annual savings of approximately 300 million dollars
(about 360 billion won) in healthcare spending, and duplicate tests and prescriptions have decreased
by about 20%. Medical errors and side effects have also been reduced by more than 15%,
significantly improving patient safety.

Taiwan's healthcare system is also receiving international attention. Taiwan's model is evaluated as
an efficient healthcare informatization case that low- and middle-income countries can refer to, and
several countries such as Thailand, Vietnam, and Malaysia are benchmarking Taiwan's system.

During the process of building Taiwan's system, there were difficulties with data standardization and
quality control. Initially, different formats and codes were used by each medical institution, making
data integration difficult. To solve this, the Taiwanese government established the 'National
Healthcare Data Standardization Committee' and improved data compatibility by adopting
international standards (SNOMED CT, LOINC, ICD-10, etc.).
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3. Israel's Medical Image Analysis and Diagnostic Automation

Israel is a country that attracts global attention in the fields of advanced medical technology and
digital healthcare. In the medical AI field, it is developing rapidly based on innovative startups and a
strong research foundation. In 2018, the Israeli government announced the 'National Digital Health
Initiative' and invested 1 billion shekels (about 350 billion won) over five years to support the
development of AI-based medical systems.

Israel's healthcare system is structured such that four major Health Maintenance Organizations
(HMOs) provide medical services to the majority of the population. While these HMOs used to
operate independent digital medical systems, under government leadership, they began collaborating
on data sharing and AI development through the 'National Medical Data Initiative (NMDI)' starting in
2019.

Medical image analysis is the area where Israel shows its greatest strength, with major research
institutions such as the Weizmann Institute of Science, Technion, and Tel Aviv University
collaborating with medical AI companies to develop various diagnostic support systems. The Israeli
Ministry of Health actively supported the clinical validation and introduction of these systems and
promoted the actual application of innovative technologies through regulatory sandboxes.

3.1 Key AI Systems and Functions

1) Multi-modality Medical Image Analysis System

A representative AI system is the multi-modality medical image analysis system jointly developed by
Clalit Health Services (Israel's largest HMO) and the AI company Aidoc. This system analyzes
various medical images such as X-rays, CT, MRI, and ultrasound to detect abnormalities and support
diagnosis.

The core of the system is a deep learning-based computer vision algorithm, which has been trained
on millions of medical images to automatically identify emergency situations or critical findings such
as cerebral hemorrhage, pulmonary embolism, spinal fractures, and lung nodules. It features a 'triage'
function that prioritizes images, showing those suspected of emergency situations to radiologists first
to shorten diagnostic time.

This system provides comprehensive analysis beyond simply detecting abnormalities. For example,
in the case of cancer patients, it automatically measures the size, location, and characteristics of
tumors and tracks changes by comparing them with previous exams. It also includes a function to
automatically generate radiology reports using natural language processing technology.

2) Digital Pathology Analysis System

Israel's third major AI system is the digital pathology analysis system jointly developed by Meir
Medical Center (one of Israel's largest public hospitals) and Ibex Medical Analytics. This system
analyzes digitized pathology slides to support the diagnosis of cancer and other diseases.
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The system focuses on diagnosing major cancer types such as prostate, breast, and colorectal
cancer, providing functions to automatically detect and classify cancer cells in pathology slides. It also
helps calculate key diagnostic indicators such as the Gleason score (prostate cancer grade), tumor
infiltration, and lymph node metastasis.

This system operates on a 'double-check' model, comparing the pathologist's diagnosis with the AI
analysis results and suggesting additional review in case of discrepancies. This contributes to
reducing misdiagnosis by human pathologists and improving the consistency and accuracy of
diagnoses.

3.2 Performance and Impact

Israel's medical image analysis and diagnostic automation systems have achieved various results. In
the case of the multi-modality medical image analysis system, clinical studies showed high accuracy
with a sensitivity of 95% and a specificity of 94% for detecting acute cerebral hemorrhage, and
diagnostic time was shortened by an average of 60%. As a result, the time to start treatment for
cerebral hemorrhage patients was shortened by an average of 30 minutes, contributing significantly
to improving patient outcomes.

The digital pathology analysis system improved the diagnostic efficiency of pathologists by 65% and
reduced the number of cases requiring a second opinion review by 37%. The effect of improving
diagnostic accuracy was particularly prominent in rare cancers or complex cases.

These AI systems have also had a significant effect from an economic perspective. According to an
analysis by the Israeli Ministry of Health, the healthcare cost savings from introducing AI diagnostic
support systems were estimated to reach approximately 600 million shekels (about 210 billion won)
annually. Furthermore, the indirect economic effects, such as improved patient quality of life and
reduced loss of labor productivity due to decreased complications and severity from diagnostic
delays, were also evaluated as significant.

Israel's medical AI systems have received international attention and are being exported to more than
30 countries, and the World Health Organization (WHO) recommends Israel's model as a
cost-effective diagnostic solution that can be utilized in low-resource environments. In developing
countries where there is a shortage of radiologists, Israel's system is contributing significantly to
narrowing the healthcare gap.

There were also several challenges in the process of developing and introducing Israel's medical AI
systems. First, there were difficulties in clinical validation and regulatory approval. A clear regulatory
framework for AI medical devices was initially absent. The Israeli Ministry of Health established the
'Digital Health Innovation Department' and created a separate fast-track approval process for AI
medical devices. Additionally, they developed a validation methodology based on 'Real-World
Evidence' to evaluate performance and safety in clinical settings.

Second, there was the issue of acceptance by healthcare professionals. Some doctors perceived AI
systems as a threat to their expertise or were reluctant to use them due to a lack of trust in the
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technology. The Israel Medical Association and the Ministry of Health jointly developed the 'Digital
Medicine Education Program' to provide AI utilization training to medical staff. Furthermore, they
ensured that doctors participated from the early stages of system development to create solutions
that meet actual clinical needs.

Israel plans to further develop its medical AI systems. From 2024, it is pushing for the establishment
of an 'Integrated Medical AI Platform,' aiming to create an ecosystem where various AI solutions work
in connection with each other. The focus is on developing 'multimodal AI systems' that support
comprehensive diagnosis and treatment plans by analyzing integrated data from various medical
areas.

It is also expanding the application of AI into the fields of predictive and precision medicine. Systems
are being developed to integratedly analyze genomic data, clinical data, lifestyle data, and medical
images to predict individual disease risks and suggest customized prevention and treatment
strategies. Israel's population, with its diverse ethnic backgrounds, is being utilized as an important
resource for precision medicine research.

Israel's case is an exemplary model showing the effective combination of advanced AI technology
and medical expertise. Close cooperation between the government, academia, medical institutions,
and corporations, along with an open innovation ecosystem, were key elements of success.
Additionally, a comprehensive approach encompassing not only technology development but also
clinical validation, regulatory frameworks, and education and human resource development was
effective. This approach provides important implications for other countries seeking to introduce
medical AI.
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Chapter 12: Education
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1. AI-Based Learning Assessment and Customized Education in China

China is currently actively utilizing artificial intelligence (AI) technology in the field of education. The
Chinese government aims to disseminate AI education to all schools from elementary to high school
by 2030. This is an important strategy for fostering the talent needed for future society.

The Ministry of Education of China has systematically developed AI curricula tailored to the
developmental stages of students. For lower-grade elementary school students, content is taught to
generate a basic understanding of and interest in AI. For example, they become familiar with the
technology through simple robot programming or AI-related stories. Middle school students learn
more in-depth content, such as coding and the basic principles of AI. High school students advance
to a stage where they develop problem-solving skills by performing actual AI projects.

The most significant feature of AI-based education systems is personalized education. This system
analyzes each individual student's learning tendencies and levels. When each student solves
problems or performs learning activities, the AI collects and analyzes that data. For example, if a
student has difficulty with a specific concept in mathematics, the AI identifies this and provides
additional explanations or practice problems tailored to that student.

AI also identifies students' learning patterns. It analyzes aspects such as during which time periods
their concentration is high and what types of materials they respond better to. Based on this
information, it creates an optimized learning plan for each student. For students who learn well
through visual materials, it provides more graphics and videos, while for students who understand
better through text, it provides more reading materials.

AI provides support similar to a private tutor to students through virtual tutoring functions. If students
have questions while studying, they can immediately ask the AI tutor and receive answers in real
time. This immediate feedback helps students understand and remember concepts better.

China is promoting education that combines AI with other major fields through the 'AI+X'
Convergence Talent Program. This program aims to integrate AI technology with various fields such
as medicine, law, economics, and art. Approximately 500,000 students participate in this program
every year at 47 top-tier universities nationwide. Students learn their major knowledge along with AI
technology, developing the capacity to creatively combine the two areas.

Leading Chinese universities such as Tsinghua University are also active in fostering AI talent.
Tsinghua University operates AI education programs in collaboration with Baidu, a representative
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Chinese technology company. This industry-academic cooperation is very helpful in fostering talent
with both theory and practical skills. Students learn theoretical knowledge at the university and gain
experience through actual projects at companies.

In November 2024, the Ministry of Education of China announced a notice regarding the
strengthening of artificial intelligence education in primary and secondary schools. This notice
clarified the goal of basically disseminating AI education to all primary and secondary schools by
2030. This means not only technical education but also includes innovation in educational methods
using AI. Students not only learn about AI but also learn other subjects more effectively through AI.

Liu Qingfeng, a deputy to the National People's Congress and chairman of the AI company iFLYTEK,
emphasized that cooperation among various stakeholders is necessary for the success of AI
education. This means that educational administration departments, schools, companies, teachers,
students, and parents must all work together. For example, companies should provide the latest
technology, schools should improve the educational environment, and teachers should master new
teaching methods, each performing their respective roles.

AI-based education systems are also changing the role of teachers. Teachers are no longer just
deliverers teaching the same content to all students but become facilitators guiding each student's
learning journey. When AI takes charge of basic explanations and assessments, teachers can focus
more on developing students' creativity and critical thinking skills.

China's AI-based learning assessment and customized education system is an innovative approach
that provides education tailored to the individuality and needs of each student. AI technology creates
personalized learning experiences by analyzing students' learning data and enhances learning
effectiveness through real-time feedback. Through these systems, China seeks to foster creative
individuals with excellent problem-solving skills required for future society.

2. Personalized Learning in Finland

Finland is known globally as a leader in educational innovation and has recently been building a
system for designing personalized learning paths using AI technology. This system implements
Finland's educational philosophy, the belief that 'every child is special,' with AI technology. In 2019,
the Finnish government adopted the use of AI in education as a national strategy through the
'Artificial Intelligence Programme.'

Finland is a country famous worldwide for its excellent educational system. It provides education
suitable for each individual student through a personalized learning path design system. This system
is a method of designing education according to the student's strengths, needs, and interests.

Pekka Peura, a teacher in Finland, developed Personalized Learning Paths for students. These
learning paths provide students with a specific and visualized list of goals. For example, in
mathematics, the concepts to be learned and the types of problems to be solved are clearly
presented. When goals are clear, students can easily identify how far they have come and what they
need to do next.
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In this system, self-assessment and peer review play important roles. Students evaluate their own
learning status and review each other's work with their peers. Through this process, students reflect
on their skills, develop autonomy, and take ownership of their learning. Teachers guide the students'
learning journey as facilitators rather than instructors.

Artificial intelligence (AI) is playing an important role in the Finnish education system. A company
called Claned Group provides a personalized online learning platform by combining AI, Finnish
educational expertise, and data analysis. This platform collects and analyzes student learning data to
create personalized learning experiences for each individual.

AI identifies which content students find difficult and which learning methods are effective. For
example, some students may learn better through visual materials, while others may learn better
through practical exercises. AI recognizes these patterns and recommends the most suitable learning
materials and methods for each student. It also monitors the student's progress and achievement in
real time to provide appropriate help at the necessary moment.

Finland is continuously improving its educational system in line with the changes of the digital age. It
is actively exploring ways to enhance teaching and learning using artificial intelligence. AI not only
provides personalized learning experiences but also reduces the administrative tasks of teachers,
allowing them to devote more time to student guidance.

Additionally, Finland is strengthening social support for youth through AI. It is building systems to
detect and respond to learning difficulties or emotional issues early on. For example, AI-based tools
can predict potential problems by analyzing student engagement or patterns of grade changes. This
allows appropriate support to be provided before a student faces serious difficulties.

One of Finland's educational philosophies is 'No Dead Ends.' This philosophy encourages students to
explore various learning paths without pre-determined limits. In other words, it provides flexibility so
that a once-chosen path is not fixed forever, but one can move in a new direction at any time.

This philosophy is also reflected in the new national curriculum. Finland's new curriculum emphasizes
cross-curricular competencies such as learning methods, cultural competence, and Information and
Communication Technology (ICT) competence. Students do not simply memorize knowledge but
develop the ability to find, analyze, and utilize information. They also learn how to use digital tools
effectively and foster attitudes that understand and respect various cultures and perspectives.

Finland's customized learning path design system allows students to learn at their own pace and in
their own way. This increases students' learning motivation and develops self-directed learning
abilities. It also provides opportunities to utilize individual strengths and compensate for weaknesses,
helping all students reach their full potential.

In conclusion, Finland's personalized learning path design system is a good example of realizing
student-centered education. By utilizing AI and data analysis, it provides optimized learning
experiences for each student and creates opportunities for all students to succeed through flexible
educational paths. This approach is very helpful in fostering individuals with the competencies
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needed for the rapidly changing digital age.

3. Teacher Support and Learning Analytics in Singapore

Singapore is actively utilizing advanced technology in the field of education. It is improving the quality
of education by developing various platforms for teacher support and learning analytics.

The Ministry of Education (MOE) of Singapore operates the Learning Analytics Dashboard (LAD).
This platform provides detailed analysis of students' learning patterns and engagement. Teachers
can use this information to identify the strengths and weaknesses of each student. For example, if a
student has difficulty with the concept of fractions in mathematics, this can be easily confirmed.
Based on the data collected in this way, teachers can design educational methods suitable for
individual students.

The Singapore Student Learning Space (SLS) is an online platform for teachers. Through this
platform, teachers provide various learning materials. Students can study according to their own pace
and level. SLS goes beyond simple material provision and even has an online classroom system.
Through this, students are provided with an environment where they can perform self-directed
learning.

Teachers use artificial intelligence (AI) learning platforms to check students' learning status in real
time.

Analysis is performed immediately when a student solves a problem or submits an assignment. This
immediate feedback allows teachers to respond quickly. They also track long-term learning outcomes
through student achievement analysis tools. Using these tools, teachers can provide the most
suitable learning content for each student.

The National Institute of Education (NIE) of Singapore is redesigning teacher education to fit this
digital environment. It operates programs to strengthen the knowledge and skills so that teachers can
effectively utilize new technologies. For example, they can learn data analysis skills or how to use
digital tools. This allows teachers to adapt well to the changing educational environment.

The Singaporean government recognizes EdTech (educational technology) as the 'second Fintech'
industry. Just as Fintech innovated the financial industry, EdTech is expected to innovate the field of
education. Accordingly, the government is implementing active support measures for EdTech
companies. It is helping the growth of the EdTech industry in various ways, such as support for
start-ups and providing research and development funds.

Singapore is also strengthening connectivity between schools through its ICT (Information and
Communication Technology) infrastructure master plan. It ensures that all schools are connected to
high-speed internet to share resources. Additionally, it has established Edumall 2.0, a comprehensive
global learning resource portal, providing easy access to various educational materials. These
infrastructure enhancement policies form the basis for the development of the EdTech industry.
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In conclusion, Singapore is providing better learning experiences for students through the
convergence of education and technology. Learning analytics platforms and online learning systems
enable personalized education. Teachers can use these tools to teach more effectively. The
Singaporean government's continuous support and infrastructure investment support the
development of these innovative educational systems. In this way, Singapore is becoming a model
case for educational innovation using technology.
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Chapter 13: Environment and Disaster Management
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1. Australia's Wildfire Prediction and Response Optimization

Australia is a country that faces a serious risk of wildfires every year. Large-scale wildfires occur
frequently due to its dry climate and vast forested areas. These fires cause significant damage not
only to the natural environment but also to human life and property. Accordingly, Australia is
developing and operating various prediction and response systems to effectively counter wildfires.

A company called CopperTree Analytics Australia has developed an innovative system for indoor air
quality management. This system, called the Bushfire Response System (BFRS), collects and
analyzes air quality data in real time. When a wildfire occurs, harmful particles and gases in the air
increase. The BFRS detects these changes and automatically adjusts a building's heating,
ventilation, and air conditioning (HVAC) system. For example, if the outdoor air quality is poor, the
system operates by reducing the inflow of outside air and purifying the internal air. This allows indoor
air quality to remain safe even during a wildfire.

Professor Rick McRae developed a system to predict wildfire risks. This system collects and analyzes
meteorological data such as temperature and rainfall. Based on this data, it predicts the likelihood
and severity of wildfires in specific regions. For instance, areas with high temperatures and long
periods without rain can be judged to have a high wildfire risk. This predictive information is provided
to the government and firefighting authorities to help establish wildfire prevention and response plans.

Australia has been significantly increasing its investment in wildfire-related systems following the
Black Summer wildfires of 2019-2020. The Black Summer wildfires were among the largest in
Australian history, destroying approximately 18.6 million hectares of forest and killing billions of
animals. After experiencing such large-scale damage, the Australian government is allocating
substantial resources to developing systems that can detect wildfires faster and suppress them more
effectively.

Artificial intelligence (AI) plays a crucial role in Australia's wildfire prediction and response systems. AI
technology excels at rapidly analyzing vast amounts of data and identifying patterns. In
wildfire-related systems, AI integrates various data sources (satellite imagery, meteorological data,
topographical information, etc.) to predict wildfire risk more accurately. For example, AI can calculate
the wildfire risk level of a specific region by comprehensively analyzing past wildfire patterns, current
weather conditions, and vegetation status.

AI is also utilized in wildfire detection. By analyzing images captured from satellites or drones, AI can
discover signs of wildfires early on. This allows for a rapid response before a fire grows to a large
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scale. After a wildfire breaks out, AI helps to effectively deploy firefighting resources by predicting the
fire's spread path and speed.

AI also plays an important role in systems like BFRS. AI algorithms analyze real-time air quality data
to detect changes outside the normal range and optimize HVAC systems accordingly. Additionally, AI
can learn from historical data to understand air quality change patterns during wildfires, establishing
more effective response strategies based on this understanding.

In addition to AI, Australia utilizes IoT (Internet of Things) technology for wildfire response. Various
sensors installed in forested areas collect real-time data on temperature, humidity, and smoke
concentration, transmitting this information to a central system. Such data networks are a great help
in detecting wildfires early and responding quickly.

Australia is also strengthening its wildfire prevention and response capabilities in cooperation with
local communities. It provides residents with wildfire risk information, educates them on creating
evacuation plans, and is building systems to send out rapid alerts when a wildfire occurs. This
community participation plays a vital role in reducing the loss of life caused by wildfires.

In conclusion, Australia is developing various technologies and systems to protect its citizens and the
natural environment from wildfires. CopperTree Analytics Australia's BFRS, Professor Rick McRae's
prediction system, and new systems developed after the Black Summer wildfires all contribute to
reducing wildfire risk and minimizing damage. The use of advanced technologies like AI and IoT is
greatly improving the accuracy and efficiency of wildfire prediction and response. Australia will
continue to advance these systems to create a safer environment in the future.

2. Japan's Earthquake Early Warning and Disaster Response

Japan possesses the world's most advanced earthquake early warning system, and it has recently
dramatically improved its performance by introducing AI technology. This system, called "Earthquake
Early Warning 2.0," was jointly developed by the Japan Meteorological Agency (JMA) and the
National Research Institute for Earth Science and Disaster Resilience (NIED). AI analyzes real-time
data collected from a network of over 4,000 seismometers installed nationwide. The core of this
system is that as soon as P-waves (initial seismic waves) are detected, AI algorithms calculate the
earthquake's magnitude, epicenter, and expected intensity to issue an alert before the main shock
(S-waves) arrives. Generally, there is a time lag of several to tens of seconds between P-waves and
the more powerful S-waves; AI performs complex calculations within this short interval to issue an
accurate warning. Compared to traditional systems, the AI-based system has shortened warning
times from an average of 3 seconds to within 1 second and improved the accuracy of magnitude and
location predictions by over 30%. When the system detects an earthquake, alerts are automatically
sent to mobile devices, televisions, and radios nationwide, and automatic shutdown protocols are
activated for key infrastructure such as railways, factories, and elevators. The system learns from
past seismic data to optimize prediction models according to the geological characteristics of specific
regions. The system continues to operate after an earthquake occurs, analyzing aftershock patterns,
predicting additional risks, and rapidly assessing regional damage through AI video analysis. An AI
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damage assessment system using drones and satellite imagery plays a key role in analyzing damage
in areas that are difficult to access immediately after a disaster, deciding on the priority deployment of
rescue and recovery resources. The Japanese government also operates an "AI Disaster Response
Decision Support System" linked to this, which generates optimal evacuation routes and resource
allocation plans in real time, considering traffic conditions, population distribution, and shelter
locations. During a magnitude 7.3 earthquake off the coast of Fukushima in 2021, this system issued
an accurate warning 30 seconds before the tremors reached Tokyo, contributing to the rapid
deceleration and safe stopping of the railway system. Japan also integrates an AI system that
analyzes social media data to identify citizens' real-time situation reports and needs, reflecting them
in the disaster response. Recently, the accuracy of the tsunami early warning system has been
greatly enhanced by using deep learning technology to analyze even minute signal changes from
undersea seismometers. This system is currently used for simulation training for various disaster
situations, generating virtual earthquake scenarios to support response agencies and citizens in
training under conditions similar to reality. Japan's innovative system has been transferred to
earthquake-prone countries such as Chile, Mexico, and Turkey, contributing to the strengthening of
global disaster response capabilities.

3. The Netherlands' Water Management and Flood Prevention

The Netherlands is a country where 26% of the land is below sea level and has fought floods for
centuries; it recently developed and operates an advanced water management system called "Digital
Delta" using AI. This system is an AI-based solution jointly developed by Rijkswaterstaat (the Dutch
Directorate-General for Public Works and Water Management), IBM, and Delft University of
Technology, integrally analyzing real-time data collected from 15,000 kilometers of dikes, 3,700
pumping stations, and thousands of sluices and dams across the country. The core of the system is
that AI algorithms analyze data from various sources,such as weather data, tidal information,
precipitation, river levels, and soil conditions,to predict flood risks days to weeks in advance. Using
predictive models that consider extreme weather events caused by climate change, this system can
analyze unusual flood patterns that are difficult to predict with traditional hydrological models. AI also
establishes optimal operation plans for water infrastructure, such as sluices, pumps, and reservoirs,
automatically controlling the infrastructure in a way that minimizes flood risk by considering expected
precipitation, tidal patterns, and river conditions. Another innovative aspect of this system is the use
of "digital twin" technology to build a virtual model of the entire Dutch water system, simulating
various scenarios within this virtual model to establish optimal response strategies. Through this
system, the Dutch government has extended flood response times from 72 hours to up to 5 days,
contributing to securing crucial time for establishing evacuation plans and protecting infrastructure.
When severe floods occurred across Europe in July 2021, the Netherlands was able to significantly
reduce damage compared to neighboring countries thanks to the early warnings and optimized water
management of this system. The system also plays a major role in everyday water management,
establishing optimal distribution plans for agricultural, industrial, and domestic water through weather
forecasting and water usage analysis. In this process, the Netherlands also built a
citizen-participatory monitoring system, where reports from citizens via mobile apps about local water
levels or dike conditions are integrated by AI with official monitoring data to enable more accurate
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situational awareness. Recently, an AI-based dike monitoring system was added to analyze data
collected from sensors and drones to detect vulnerabilities in dikes in advance and accurately identify
points requiring maintenance. The system is also used for long-term water resources planning
reflecting climate change scenarios, with AI analyzing various climate change models to propose
water management strategies for the next 50 to 100 years. Through this system, the Netherlands is
saving approximately 70 million euros annually in flood damage costs and has reduced water usage
by 15% through improved water management efficiency. This innovative system has been transferred
to several countries at risk of flooding, such as Bangladesh, Vietnam, and Indonesia, contributing to
the strengthening of global climate adaptation capabilities.

4. U.S. FEMA's Disaster Damage Assessment and Recovery Support

The U.S. Federal Emergency Management Agency (FEMA) is innovatively improving disaster
damage assessment and recovery support processes by developing the "DART (Disaster
Assessment and Response Tool)" system using AI. This system is an AI-based solution jointly
developed by FEMA, the Department of Homeland Security Science and Technology Directorate, and
Microsoft, supporting the entire disaster management cycle from immediately after a disaster to the
long-term recovery process. One of the core functions of DART is to rapidly assess damage by
collecting and analyzing information in real time from various sources such as satellite imagery, drone
footage, social media posts, and 911 call data. By using computer vision technology to compare and
analyze satellite and aerial imagery from before and after a disaster, it automatically identifies the
damage status of key infrastructure such as roads, bridges, and buildings and assesses the severity.
The system visualizes damage assessment results on a map in real time for decision-makers,
supporting the deployment of resources starting with the most severely affected areas. DART also
utilizes machine learning algorithms to predict the type and quantity of relief supplies (drinking water,
food, medicine, temporary housing, etc.) needed immediately after a disaster and establishes optimal
logistical plans to distribute them efficiently. Another innovative function of the system is the
automation of disaster assistance application processing using natural language processing
technology, where AI analyzes assistance applications submitted by victims to evaluate eligibility,
determine review priorities, and accelerate the process. During Hurricane Ida in 2021, the DART
system assessed 75% of the affected areas within 24 hours of the disaster, enabling an initial
response three times faster than traditional methods. The system also learns from historical disaster
data to identify vulnerabilities in specific regions, population groups, and infrastructure types,
suggesting customized recovery plans and resilience-building strategies for future disasters. In this
process, FEMA developed a special module for marginalized communities, which combines
socioeconomic vulnerability indicators with disaster damage data to analyze the unequal impact of
disasters on various communities and support the fair distribution of recovery resources. DART also
plays an important role in the long-term recovery process after a disaster, with AI monitoring the
progress of recovery projects and predicting areas where delays or problems are likely to occur to
enable proactive intervention. Recently, a function was added to predict the frequency and intensity
of potential future disasters in connection with climate change models and establish long-term
disaster mitigation strategies based on this. The system also proposes cost-effective disaster
preparedness investment strategies by analyzing the economic impact of past disasters; the analysis
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proved that 1 dollar invested in disaster preparedness saves 6 dollars in future disaster damage
costs. The DART system has now been transferred to Caribbean nations and Pacific Island countries,
contributing to international capacity building to respond to increasing disaster risks due to climate
change.

5. Norway's Marine Environmental Monitoring

Norway has developed "OceanAI," a world-class marine environmental monitoring system, to
effectively manage and preserve the environment of its vast maritime territories. This system is an
AI-based solution jointly developed by the Norwegian Environment Agency, the Institute of Marine
Research, and the startup OceanMind, significantly enhancing the marine management capabilities
of Norway, which possesses the world's second-longest coastline and a vast Exclusive Economic
Zone (EEZ). OceanAI precisely detects changes in the marine environment by having AI algorithms
analyze vast amounts of data in real time collected from various sources such as satellite imagery,
ocean buoys, autonomous underwater drones, vessel data, and marine observation stations. One of
the core functions of the system is monitoring illegal fishing activities, where AI analyzes vessel
movement data (AIS) collected from satellites to automatically identify and track vessels showing
suspicious patterns. Notably, AI comprehensively analyzes vessel movement patterns, speed
changes, and fishing permit information to score vessels with a high probability of illegal fishing and
select priority surveillance targets. Marine pollution monitoring is also an important function of this
system, where AI automatically detects marine pollution such as oil spills or wastewater discharge
from satellite imagery, tracks the source of pollution, and predicts the spread path. OceanAI also
monitors and assesses the health of marine ecosystems, with AI analyzing biological indicators such
as plankton distribution, fish migration patterns, and marine mammal sightings alongside data on
water temperature, salinity, oxygen concentration, and acidity to detect ecosystem changes early.
Based on this data, the system developed a "Marine Health Index" to comprehensively evaluate the
status of Norwegian waters and identify areas with high conservation priority. In 2022, the system
predicted a large-scale red tide in northern Norwegian waters 48 hours in advance, reducing damage
to salmon farms by 80%. Another innovative aspect of the system is marine biodiversity monitoring,
where AI processes underwater camera footage and environmental DNA (eDNA) analysis data to
automatically assess the species composition and abundance of specific waters. Recently, a function
was added to predict the impact of climate change on Norway's marine ecosystem, simulating the
effects of rising sea temperatures, ocean acidification, and changes in ocean currents on key marine
species and habitats. In this process, Norway integrated the knowledge of traditional Sami fishers into
the AI system, combining a centuries-old understanding of the local marine ecosystem with modern
technology. OceanAI also contributes significantly to the design and management of Marine
Protected Areas (MPAs), with AI analyzing biodiversity hotspots, critical habitats, and ecological
connectivity to propose optimal MPA networks that maximize protection effects. The system also
supports sustainable fisheries management by accurately assessing resource levels for each fish
species and enabling catch allocations based on scientific evidence, thereby greatly improving the
sustainability of the Norwegian fishing industry. Through this system, Norway has achieved a 35%
reduction in illegal fishing and a 20% increase in biodiversity within Marine Protected Areas and is
currently sharing this technology with other Arctic nations such as Iceland, Denmark, and Canada to
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contribute to the environmental conservation of the entire Arctic Ocean.
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Chapter 14: Agriculture and Food Safety
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1. Crop Production Forecasting and Agricultural Policy Support by the U.S. Department of Agriculture

The United States Department of Agriculture (USDA) operates a system called CropScape. This
system maps the current status of crop cultivation across the United States. It provides critical
information to policymakers.

CropScape was created by the USDA's National Agricultural Statistics Service (NASS). The system is
an interactive map available on the web. Users can view the map and find the information they need.
CropScape shows the annual status of major crops grown in the contiguous United States. The
system provides temporal data on agricultural land. Through this data, changes in land use can be
observed. It also helps analyze crop cultivation patterns and assess agricultural productivity.

The USDA also operates a service that uses artificial intelligence (AI) to recommend optimal crops
and cultivation methods tailored to each region. This service considers various factors, including soil
types, climate conditions, and market demand.

It analyzes soil characteristics, climate data, and market trends. This helps farmers select the most
suitable crops and increase productivity. For example, the AI system indicates which crops are
appropriate for specific soil types. It also creates models to predict how crops will grow based on
climate conditions. It suggests which crops to choose in response to changes in market demand. The
USDA's AI system also forecasts fluctuations in agricultural product prices. These forecasts are vital
for creating policies that stabilize the market. Additionally, they are of great help in establishing import
and export policies and food security strategies.

The USDA utilizes AI to predict changes in supply and demand within the agricultural market. It
determines when the government should intervene to stabilize prices. It also develops strategies for
the volume of agricultural exports and imports. The AI system analyzes various data, such as
historical price data, production volumes, weather conditions, and international market trends. Based
on this, it predicts future price fluctuations. These predictions are used to create policies for managing
agricultural inventory, adjusting import and export volumes, and supporting farming households.

In conclusion, the USDA is driving significant innovation in agriculture by leveraging AI technology. It
visualizes crop cultivation status through CropScape, recommends optimal crops by region, and
predicts agricultural price fluctuations. These efforts play a crucial role in enhancing the
competitiveness of U.S. agriculture and strengthening food security.
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The USDA is studying the long-term impacts of climate change on agriculture. The results of this
research are used as critical data for setting the direction of future agricultural policies. The USDA's
AI system is also used to predict changes in agricultural jobs and labor demand to develop relevant
education and support programs. Furthermore, it analyzes consumer food consumption patterns to
help farmers create production plans that meet market demand. This system also plays an important
role in formulating agricultural trade policies.

The USDA continuously improves its AI systems in collaboration with universities and research
institutes and has developed user-friendly interfaces to ensure easy access for small and
medium-sized farms. As a result, this system is contributing significantly to enhancing the
sustainability and competitiveness of American agriculture.

2. Smart Agriculture in the Netherlands

The Dutch government is implementing programs to disseminate AI-powered smart farming
technologies and optimize agricultural resources. Part of the "Food Valley" project, this program aims
to develop the Netherlands into the world's leading nation for agricultural technology innovation.
Despite its small land area, the secret behind the Netherlands becoming the world's second-largest
exporter of agricultural products lies in its advanced agricultural technology.

The AI-based "Precision Farming" system utilizes data from sensors, drones, and satellites to
calculate the exact amounts of water, fertilizer, and pesticides needed for each crop. This maximizes
production while minimizing resource usage.

"Digital Twin" technology creates a digital replica of an actual farm to simulate various scenarios and
identify the optimal farming methods.

The Netherlands' "AI for Agriculture" program provides AI technology to small and medium-sized
farms free of charge and offers training on its use. To date, approximately 5,000 farms have adopted
AI technology through this program. The "Smart Greenhouse" system automatically adjusts the
temperature, humidity, CO2 concentration, and lighting inside greenhouses using AI to maintain an
optimal growing environment. Farms that have implemented this system have reduced water
consumption by an average of 60% while increasing production by 30%.

The Netherlands' AI-based "Food Chain Information System" tracks the entire process of agricultural
products from production to delivery to consumers. This system contributes to enhancing food safety
and reducing food waste.

The "AI-Accelerated Crop Breeding" program uses artificial intelligence to develop new crop varieties
ten times faster than traditional methods. This leads to the development of varieties that are better
adapted to climate change and possess higher nutritional value.

The "Agricultural Robotics" initiative uses AI-based robots to automate agricultural tasks such as
sowing, weeding, and harvesting. This has solved labor shortage issues and increased productivity.
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The Netherlands' "Agricultural Innovation Mission" involves collaboration between universities,
businesses, and the government to develop and disseminate AI agricultural technologies.
Technologies developed through this mission have achieved results such as reducing water usage by
an average of 40% and fertilizer usage by 30%, while increasing productivity by 25%. Additionally,
the Netherlands operates the "Global Agricultural Knowledge" program to transfer AI technology to
developing countries. Dutch smart farming technology is regarded as an important example
contributing to global food security.

3. Drought Prediction and Response in Australia

The Australian government has developed a system that uses artificial intelligence to predict and
effectively respond to droughts. Australia is one of the driest continents in the world, and droughts
have a significant impact on its agriculture and national economy. To address these issues, the
Australian government established an AI-based drought prediction system. This system collects and
analyzes various data, including satellite imagery, weather station data, historical climate patterns,
and groundwater levels. Based on this data, AI algorithms can predict droughts up to six months in
advance, allowing farmers time to prepare. "Digital Soil Mapping" technology uses AI to precisely
analyze soil moisture content, nutrient levels, and salinity, visualizing them on maps. This information
serves as critical data for farmers to select crops suitable for soil conditions and to create irrigation
plans.

The "Smart Irrigation System" uses AI to calculate the optimal irrigation schedule and water usage for
each crop. The system automatically controls irrigation by considering weather forecasts, soil
moisture, and crop growth stages. Efforts are also being made to minimize the impact of extreme
heat on crops and livestock through the establishment of an AI-based "Heatwave Early Warning
System." Since the introduction of this system, Australia's agricultural productivity has remained 15%
higher than before, even during drought periods. Australia's drought prediction and response system
is considered a model for increasing the sustainability of agriculture in response to climate change.

4. Food Safety Monitoring in the EU

The European Union (EU) has established a system that utilizes artificial intelligence to monitor food
safety and manage risks.

The system operates as part of the "EU Food Safety Smart Monitoring" program and provides
integrated management of food safety data across all 27 member states. AI algorithms analyze food
inspection results, consumer complaints, disease surveillance data, and social media information to
detect potential food safety risks at an early stage.

The "European Food Fraud Detection System" uses AI to analyze patterns in data such as price,
quantity, and origin to identify products with a high probability of food fraud. The system is effective
for food categories where fraud is common, such as olive oil, honey, and fish.

The EU's "IoT-based Food Supply Chain Tracing System" tracks the movement of food in real-time
from farm to fork. AI analyzes this data to detect problems that may occur in the supply chain, such
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as contamination, spoilage, or counterfeiting.

The "Food Nutrition and Allergy Information System" uses AI to analyze the nutritional content and
allergens in food, providing personalized information to consumers. The system provides services in
28 languages, making it accessible to consumers across the EU.

The EU's "Food Risk Assessment AI Platform" utilizes artificial intelligence to evaluate the safety of
new food additives, packaging materials, and production methods. This platform conducts
assessments by comprehensively analyzing scientific literature, toxicological data, and clinical
research results. The "Pesticide Residue Monitoring System" uses AI to analyze patterns of pesticide
residue detection in food across Europe. This system identifies high-risk foods and origins, selecting
targets that require intensive inspection.

The EU's "Food Labeling Verification AI" automatically verifies the accuracy of food labels. This AI
increases consumer trust by confirming that nutritional information, origin, and organic certification
match the actual product.

The "Food Safety Emergency Response System" uses AI to quickly determine the optimal response
plan when a food safety crisis occurs. The system predicts the distribution range of contaminated
food, establishes effective recall strategies, and assesses the impact on public health.

The EU's "Future Food Risk Forecasting System" analyzes data such as climate change,
international trade patterns, and changes in consumer behavior to predict new food safety risks that
may arise within the next 5 to 10 years. This system helps policymakers proactively respond to future
risks. The EU's food safety monitoring and risk management systems are considered the most
advanced food safety infrastructure in the world and serve as a model for other countries and regions.
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Chapter 15: Labor and Social Welfare
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1. Optimizing Labor Market Matching and Vocational Training in Germany

The German Federal Employment Agency (Bundesagentur für Arbeit, BA) has long played a role in
connecting job seekers with employment. Through a system called VerBIS, this agency records job
seekers' careers, qualifications, and areas of interest, using this information to introduce suitable
jobs. VerBIS is an internal system used by agency staff for consultations and serves as a foundation
for collecting and analyzing vast amounts of job seeker data.

Recently, the Federal Employment Agency has been pilot testing an automatic job recommendation
feature by introducing artificial intelligence (AI) technology into the VerBIS system. In this method, the
AI learns from past consultation materials and job matching data to recommend occupations that are
a good fit for job seekers. For example, by referencing which jobs people in similar conditions
adapted well to, it can suggest those occupations to job seekers of a similar type. This allows for
finding jobs in a faster and more scientific way, rather than relying solely on human intuition.

However, for such a system to function properly, it must be possible to use a lot of information freely.
Currently, due to data protection laws, AI cannot easily utilize the data held by the Employment
Agency. For instance, because sensitive information can legally be used only in situations where the
purpose is defined, separate legal permission or systems are required to use it for AI training.

Along with this, the Federal Employment Agency is also operating another AI project called ADEST.
This system automatically analyzes various forms of job advertisements received through emails or
websites and organizes them into a standardized format. The AI reads sentences containing specific
words or expressions, recognizes them as "fixed term jobs," and automatically categorizes them. This
feature reduces the effort of the staff in charge and helps organize job information quickly and
accurately.

The German Federal Employment Agency uses machine learning for Einstiegsgeld (starting grant)
applications under SGB II through the www.jobcenter.digital portal. Content from online submitted
Arbeitsverträge (employment contracts) is extracted, and document classification is performed. This
allows Jobcenter staff to pre-select documents and reduces the need to review all submitted
documents in detail. The German Federal Employment Agency uses AI (KI) to verify
Studienbescheinigungen (certificates of study) for approximately 150,000 Kindergeldbewilligungen
(child benefit approvals) each year and to detect fraud attempts. The German Federal Employment
Agency is testing a Voice-Bot to reduce the workload of service center staff, and AI-based voice
recognition can provide significant convenience to the agency's specialized services, such as the
Ärztlichen Dienst (Medical Service) and the Berufspsychologischen Service (Vocational
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Psychological Service).

In addition, the Employment Agency is introducing features such as automatically determining the
authenticity of certificates, having AI find necessary information within child benefit applications, and
categorizing email content to forward it to the person in charge. However, conversational AI
(chatbots) has not yet been introduced. Due to the risk of incorrect information being delivered, they
are taking a cautious approach until the technology becomes more stable.

In summary, the German Federal Employment Agency is making efforts to better connect job seekers
and employment using AI. By integrating AI features into the VerBIS system, they are enabling more
sophisticated recommendations, and they are organizing complex job information with the ADEST
system. These technologies are of great help in reducing human workload and providing more
accurate job information to more people.

However, many challenges remain, such as data protection issues, legal constraints, and the
investment required for technology development. If these issues are resolved well, AI will become a
very important tool in the German labor market in the future. Society as a whole must prepare
together so that AI can be well utilized in a way that assists people rather than replacing them.

2. Preventing Overlaps in Social Welfare in Australia

Case Studies of AI Utilization by Centrelink

Centrelink, Australia's welfare agency, uses AI to prevent welfare fraud and manage it efficiently. AI
identifies cases with a high possibility of fraud when applying for welfare benefits. It can detect
"identity theft," where money is received by secretly using someone else's identity, or cases of false
applications for COVID-19 support funds. When AI finds such cases and alerts staff, they investigate
them.

When using AI, Centrelink uses it only to assist staff judgment rather than having the AI make
decisions directly. The Australian government is creating rules to maintain transparency and
accountability when using AI. However, civic groups and experts argue that the AI decision making
process must be transparently disclosed and that thorough management is needed to ensure there
are no biased judgments or incorrect decisions.

The Robodebt System and Its Problems

In the past, the Australian government created an AI-based system called Robodebt to automatically
find people who received too much in welfare benefits by comparing government welfare data and tax
data. However, there were some errors. It did not match the reality of temporary or non-regular
workers whose actual income was not consistent every week. Because of this flawed method,
hundreds of thousands of people unfairly received incorrect debt notices. As a result of this incident,
the Australian government lost a lawsuit and had to pay compensation to many victims. The court
concluded that the Robodebt system was "unlawful and unethical."
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The Robodebt case revealed that if AI uses incorrect data or is poorly designed, it can cause great
harm to citizens. Serious problems can occur if AI makes decisions automatically without properly
reflecting the reality of welfare recipients. To solve these problems, the Australian government has
created rules to assess and manage risks when using AI. Additionally, to operate AI systems
transparently, they are disclosing the purpose, method, and management style of AI use to citizens.
The Australian government's failure shows that while AI technology has the advantage of helping
efficient work processing, many citizens can suffer if it is not used ethically and responsibly.
Therefore, it is important to use AI carefully and transparently and to manage it continuously.

3. Optimizing Elderly Welfare Services in Singapore

Led by the Ministry of Health (MOH), the Singaporean government is actively operating various
AI-based elderly care solutions linked to the Healthier SG program. The Smart Elderly Alert System,
which utilizes IoT sensors and AI prediction algorithms, is widely used as a system that can monitor
the health status of the elderly in real time and respond quickly to emergencies.

The Singapore Housing and Development Board (HDB) is actively developing in-home fall detection
and notification systems for the safety of the elderly. Since 2023, non-contact fall detection systems
based on mmWave sensors have been installed in HDB rental apartments to effectively support
elderly people living alone. This system detects falls with a high accuracy of 94%, and it has the great
advantage of being able to safely monitor the activities of the elderly without invading privacy as it
does not use cameras. When a fall is detected, an alert is immediately sent to designated family
members or emergency services to provide prompt assistance.

Programs using AI chatbots to reduce social isolation among the elderly and support their mental
health are being actively implemented in various community centers. These chatbots stimulate
cognitive activity through natural conversations with the elderly and easily provide important health
information. Through advanced voice recognition technology, they have significantly improved ease
of use so that elderly people who are not familiar with using digital devices can also use them easily.
Furthermore, these AI chatbots can analyze an elderly person's tone or conversation content to
detect early signs such as depression or cognitive decline and encourage appropriate professional
intervention.

A comprehensive mobile app for family caregivers has also been developed, allowing for remote
real-time monitoring of an elderly person's condition, efficient coordination of complex care
schedules, and immediate receipt of expert advice when needed. The AI system embedded in this
app analyzes the caregiver's activity patterns and stress indicators to accurately identify their burden
level and recommends personalized additional support services or respite options in a timely manner
to effectively prevent caregiver burnout. This creates a sustainable care environment and improves
the quality of family-based care.

The Smart Nation Sensor Platform comprehensively integrates and analyzes elderly activity data by
region to efficiently provide customized services optimized for each region and individual. As of 2025,
services that intelligently connect elderly people with similar interests or health conditions through
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advanced AI matching algorithms and systematically link them with local volunteers, various service
providers, and nearby medical institutions are being expanded and operated nationwide. This
platform plays an important role in strengthening social networks for the elderly and promoting
community participation, thereby improving overall quality of life.

The Singaporean government officially announced its National AI Strategy (NAIS) in 2019 and
strategically selected the healthcare sector as a key area for AI introduction. In 2020, it ranked 6th in
the world in the Government AI Readiness Index and has been actively and continuously investing in
AI introduction. As it is specifically expected that 25% of Singapore's population will be 65 or older by
2030, interest and investment in building elderly care systems using AI technology are projected to
expand further. A notable fact is that, as of 2020, the AI budget for the healthcare sector has
increased significantly by 240% since the establishment of NAIS. This clearly shows how much effort
the Singaporean government is putting into introducing AI technology to respond to an aging society.

Through the Smart Senior City project, Singapore is creating an elderly-friendly environment in
various aspects. Specifically, it is comprehensively promoting the expansion of IoT-based smart
residential facilities, strengthening elderly-friendly public transportation systems that consider those
with limited mobility, and expanding smart public facilities with high accessibility for the elderly.
Additionally, it is systematically and preventively managing the health of the elderly through AI and
IoT-based healthcare systems. It is also encouraging social participation in various ways, such as
expanding customized digital education programs for the elderly to reduce digital exclusion, operating
community centers that promote intergenerational exchange, and revitalizing the silver economy to
support the economic independence of the elderly.

To actively and innovatively respond to a rapidly aging society, Singapore is continuously developing
and introducing various smart solutions using cutting-edge AI technology. AI-based elderly care
systems systematically linked with the Healthier SG program are actually operating successfully, and
it is expected that efforts to promote the physical and mental health of the elderly and improve overall
quality of life will continue through ongoing investment and technology development. Singapore's
approach is becoming an important model for countries preparing for an aging population.
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Chapter 16: Culture, Tourism, and Sports
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1. AI-Based Cultural Heritage Conservation and Digital Archives in France

France is a country with a long history and cultural heritage, and it is actively utilizing artificial
intelligence technology to preserve and manage it. Since 2019, the French Ministry of Culture has
begun introducing AI technology to cultural heritage conservation through the "Digital Heritage
Initiative (Initiative Patrimoine Numérique)."

AI technology is also providing significant assistance in cultural heritage restoration work. During the
restoration process of Notre Dame Cathedral, which suffered severe damage in a 2019 fire, AI was
used to establish an accurate restoration plan by analyzing thousands of past photographs and 3D
scan data. AI algorithms estimated the original appearance of damaged parts and increased historical
accuracy by suggesting necessary materials and construction methods.

The "Digital Louvre" project uses AI to enable people to experience French cultural heritage from
anywhere. Through ultra-high-resolution digital images and AI-based virtual tours, even those who
find it difficult to visit in person can vividly appreciate France's cultural heritage. During the COVID-19
pandemic, usage of this service increased by more than 500%, and it has been widely used in school
education.

France's cultural heritage conservation AI project is also actively cooperating with other European
countries. Through the "Europeana AI" initiative, it is sharing technology and data with Italy, Spain,
Germany, and others, creating common standards for the preservation of cultural heritage across
Europe. This international cooperation is further accelerating the development of cultural heritage
conservation AI technology.

2. Intelligent Tourism Information in Spain

As a world-class tourism powerhouse, Spain is visited by more than 80 million tourists every year. In
2019, before COVID-19, the tourism industry served as an important pillar of the national economy,
accounting for 12.4% of GDP. To maintain and develop the competitiveness of this tourism industry,
the Spanish government has been actively promoting the "Smart Tourism Destination Strategy" since
2018.

As part of the "Barcelona Smart City" project, Barcelona introduced "Barcelona's AI-Based Tourism
Management System." This system analyzes tourist flows by collecting real-time data from hundreds
of sensors, mobile data, and SNS data within the city. Through this, it predicts congestion levels at
specific tourist sites and recommends optimized visiting times for each area to tourists. For example,
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if Gaudi's Sagrada Familia is predicted to be crowded, it automatically recommends visiting at a
different time or suggests alternative tourist destinations.

The "Spain Travel Assistant" app acts as an AI-based personalized travel planner. This app suggests
an optimal travel itinerary considering the tourist's preferences, duration of visit, budget, and means
of transportation. It subdivides courses according to individual interests such as food, art, history, and
nature, and increases travel satisfaction by reflecting weather forecasts and local festival schedules.
As of 2022, this app supports 15 languages and has exceeded 5 million downloads.

The "Spanish Cuisine AI" introduces regional traditional food to foreign tourists and recommends
customized restaurants. This service finds suitable restaurants considering the tourist's dietary
restrictions (vegetarianism, allergies, etc.), budget, and preferred tastes. In addition, it helps tourists
enjoy Spanish food without language barriers by providing functions such as menu translation,
explanations of local food culture, and recommendations for popular dishes.

Seville introduced the "Seville's Tourism Flow Management" system to encourage the distribution of
tourists within the city. This system predicts the congestion levels of popular tourist sites such as the
Alhambra Palace and Plaza de España through real-time data analysis and adjusts visitor allocations
by region. During peak seasons, it finely controls the number of visitors by time slot to prevent
excessive congestion and damage to cultural heritage. After the introduction of this system, visitor
satisfaction at major tourist attractions rose by 23%.

The "Spanish Culture Interpreter" is an AI-based augmented reality (AR) guide service. When a
tourist points a smartphone camera at a building or artwork, AI recognizes the object in real time and
provides relevant history and cultural context. Beyond simply providing information, it also has
functions to reenact historical events that occurred at that location using AR or to visualize and show
the past appearance of buildings. This service currently supports 8 languages.

Valencia's "AI Tourism Safety System" analyzes CCTV and sensor data installed throughout the city
for tourist safety. This system detects potential dangerous situations (crimes, accidents, etc.) and
immediately notifies the police or emergency services if necessary. It also informs tourists of the
safety status of specific areas in real time and recommends safer routes when moving at night. Since
the introduction of this system, tourism-related crimes have decreased by 28%.

The "Spanish Sustainable Tourism AI" recommends travel methods that minimize environmental
impact. This AI calculates the visitor's carbon footprint and suggests ways to reduce the
environmental burden through the use of public transportation, consumption of locally produced food,
and selection of eco-friendly hotels. It also prioritizes recommendations for small family-run
businesses and local cultural events that can provide more benefits to the local economy. The
European Union has recognized this project as a model case for sustainable tourism.

The Spanish Tourism Board uses an "AI Tourism Prediction System" to analyze tourism trends by
country and region and optimize marketing strategies. This system predicts future tourism patterns by
integrating flight booking data, search engine queries, social media analysis, and economic
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indicators. Since COVID-19, it has also included health-related data to establish strategies for the
safe resumption of tourism. The accuracy of this prediction model is approximately 85%, which is of
great help in efficient budget allocation and marketing targeting.
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Chapter 17: Concepts and Development of AI in Public
Administration
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1. Concept of AI Government

AI Government refers to an innovative form of government that actively utilizes artificial intelligence
technology to create hope for a new era. It is an advanced system where AI learns and makes
judgments on its own to process or efficiently support complex tasks previously performed by public
officials. Moving beyond simple computerization or program usage, it approaches overall
administrative work creatively and intelligently through a deep understanding and analysis of data.

The OECD defines "AI in the public sector" as "AI systems actively utilized by government agencies
to promote public value and improve service quality." The key characteristics of AI government are as
follows. First, it increases the reliability of administration through rapid and accurate decision-making
based on data. Second, it improves the quality of life for citizens by responding to social problems
through proactive administration that predicts the future. Third, it implements a warmer and more
attentive administration by providing customized public services to every individual citizen.

2. Evolution from E-Government to Intelligent Government

The process of evolving from e-government to intelligent government is like a hopeful journey toward
a new future. In the initial "e-Government" stage, the foundation for the digital revolution was laid by
focusing on digitizing paper documents and opening information through the internet. This was
followed by the "Digital Government" stage, where data-centric innovation and active citizen
participation occurred. Platforms like Korea's "Gov24" and the US "data.gov" were established during
this period, spreading citizen-centered administration. Currently, we are leaping into the "Intelligent
Government" or "AI Government" stage, welcoming an era where predictive administration and
personalized services driven by AI technology are becoming a reality. Chatbot services that
automatically respond to citizen questions, smart systems that predict and prevent crimes or
disasters, and customized welfare service recommendations reflecting individual characteristics are
all starting points for the hopeful future citizens have dreamed of.

3. Artificial Intelligence as a Core Means of Public Sector Innovation

The effects of artificial intelligence (AI) on public sector innovation can be broadly divided into three
areas. First, AI enhances work efficiency by automating repetitive and time-consuming administrative
tasks, helping public officials focus on more valuable and creative work. Second, AI significantly
improves the quality and reliability of decision-making by precisely analyzing vast amounts of data to
find important patterns and relationships that are difficult for humans to detect. Finally, AI realizes
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administrative services for a better life and increases citizen satisfaction by deeply understanding
individual situations and needs to provide customized services.

Through these effects, AI is establishing itself as a key of hope that promotes innovation in
governments and public institutions, and countries around the world are more actively pursuing
AI-based innovation.

Looking at the case of the Singapore government, it introduced the "Ask Jamie" AI chatbot using
natural language processing technology, which has already answered more than 15 million citizen
questions across over 80 government websites and 9 intranet sites, reducing call center workloads by
up to 50%. Furthermore, Singapore is further expanding the potential of AI chatbots through a new
project centered on GovTech to transition all government chatbots to engines based on Large
Language Models (LLM).

4. Relationship between Large Language Models (LLM) and Administrative Intelligentization

Large Language Models (LLM), which have recently garnered the most attention, are emerging as a
core technology for the progress and development of future administration.

LLMs such as ChatGPT are opening up new possibilities for administrative work through their ability
to naturally understand and creatively generate human language. LLM-based chatbots help anyone
easily understand complex administrative procedures and provide kind and attentive guidance
tailored to each individual citizen's situation. They also allow public officials to focus on more valuable
work by quickly analyzing and summarizing vast administrative documents such as legal documents,
policy reports, and civil petition data.

While challenges such as accuracy, reliability, personal information protection, and accountability
exist in the administrative application of LLM technology, its potential is clear, and it will lead our
administration into the future in a more advanced form. The new administrative environment created
by AI and LLM technologies will be the first step toward a hopeful and progressive future.
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Chapter 18: Types and Models of AI Adoption in the Public Sector
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1. Assistive, Replacement, Automation, and Augmentation

The ways in which artificial intelligence (AI) is utilized in governments and public institutions can be
broadly categorized into four models based on how deeply AI intervenes in administrative tasks.

The first is the Assistive model, which supports the work of public officials. In this model, public
officials retain final decision making authority, while AI performs supporting roles such as providing
information and organizing data. For example, when handling civil petitions, AI can assist public
officials by providing relevant laws or past cases. The Assistive model has the significant advantage
of reducing the workload of public officials and increasing efficiency.

The second is the Replacement model, where AI completely replaces specific tasks or roles. This
model focuses on reducing personnel by having AI directly handle repetitive and simple tasks. Typical
examples include the reception and processing of tax returns, simple civil petition responses, and
data entry. While the Replacement model can significantly increase the speed and efficiency of task
processing, it faces issues such as job loss and unclear liability when errors occur.

The third is the Automation model, where AI automatically processes the entire workflow. AI performs
the business process from start to finish according to set rules and procedures, with human
intervention occurring only in exceptional circumstances. Representative examples include
administrative procedures such as tax refund processing, eligibility screening for welfare benefits, and
passport issuance screening. The Automation model allows for fast and consistent task processing,
but it has the disadvantage of being difficult to respond to exceptional and complex situations.

The core difference between the Replacement and Automation models is that while Replacement
means AI completely takes over a specific task or job, Automation is a method where AI automatically
processes the workflow. In other words, Replacement focuses on "who performs the task," whereas
Automation focuses on "how the task proceeds."

The fourth is the Augmentation model, where AI and humans cooperate in a complementary manner.
In this model, AI is responsible for data analysis and pattern recognition, while humans handle
creative judgment and ethical decisions to perform tasks together. For example, in the policy making
process, AI analyzes various data to present several policy options, and public officials then make the
final policy decision based on these. The Augmentation model can produce the best results by
combining the strengths of AI and humans, but it faces the challenge of being difficult to establish a
clear division of roles and a collaboration system.
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It cannot be said uniformly which of these four models is best. The appropriate model depends on the
nature, importance, and complexity of the task. In many cases, various models are mixed and used
according to tasks even within a single administrative system. For example, simple civil petition
responses may be operated under a Replacement model, while policy decisions are handled under
an Augmentation model.

2. AI Application Methods by Administrative Process

Administrative work can be broadly divided into three stages: planning, execution, and evaluation,
and the way AI is applied differs for each stage.

In the planning stage, AI supports the setting of policy directions through data analysis and
forecasting. It analyzes past data and current situations to predict future trends and suggests policy
alternatives based on these. For example, it can analyze traffic data to predict future traffic volume
and suggest policy directions such as road expansion or the creation of new public transport routes.
In this stage, Assistive or Augmentation models are mainly utilized.

In the execution stage, AI is responsible for administrative task processing and service delivery. Once
a policy is decided, many administrative tasks occur in the process of implementing it, and AI
automates and streamlines these. For example, once a welfare policy is decided, AI can handle tasks
such as beneficiary selection, subsidy calculation, and payment management. AI chatbots and
automated response systems are also used in the process of providing services to citizens. In this
stage, Automation or Replacement models are mainly utilized.

In the evaluation stage, AI analyzes policy effects and derives areas for improvement. It collects and
analyzes various data related to policy implementation results to evaluate whether the policy
achieved its original goals and whether there were any unexpected side effects. For example, after
implementing a youth job support policy, AI can evaluate the policy's effectiveness by analyzing data
such as employment rates, job retention rates, and wage changes. In this stage, Assistive or
Augmentation models are mainly utilized.

AI application for each administrative process is interconnected to form a circular system. Evaluation
results become the basis for new planning, which leads to execution again. In this cycle, AI plays an
important role in connecting each stage and maintaining consistency. For example, the data and
analysis results collected during the policy evaluation stage become important materials for the next
planning stage.

3. Characteristics by Field: From Policy Decision Support to Citizen Services

Artificial intelligence (AI) is utilized in various fields of government activity, and its role and
characteristics differ for each field.

In the field of policy decision support, AI helps in understanding and analyzing complex social
problems. It collects and analyzes various data to provide objective information and prediction results
to policymakers. For example, when making decisions on COVID-19 policy, AI provides necessary
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information for policy establishment through virus spread prediction, economic impact analysis, and
medical resource demand forecasting. In this field, AI does not make decisions on behalf of humans
but analyzes problems from various angles so that better decisions can be made.

In the field of administrative task processing, AI helps to automate internal work and process it
efficiently. AI supports or performs tasks that public officials handle repeatedly, such as drafting
official documents, budget management, personnel management, and reviewing legal documents.
For example, AI can automatically write meeting minutes, review legal documents to find problems,
and analyze budget usage to reduce waste. In this field, AI takes on repetitive and regular tasks,
allowing public officials to focus on more creative and important work.

In the field of regulation and supervision, AI monitors compliance with laws and quickly identifies risk
factors. It analyzes large amounts of data in real time to help find and prevent signs of anomalies or
illegal acts. For example, it analyzes financial transaction data to find cases of suspected money
laundering or food safety inspection data to quickly identify risky foods. In this field, AI supports risk
prevention by quickly processing vast amounts of data.

In the field of citizen services, AI provides direct help to citizens. It solves citizens' questions through
chatbot services available at any time, provides personalized information, and easily guides them
through complex administrative procedures. For example, an AI chatbot may explain how to file
taxes, recommend welfare services tailored to an individual citizen, or briefly explain the civil petition
application procedure. In this field, AI plays a role in helping citizens use government services easily
and conveniently.

To utilize AI effectively, strategies suited to the characteristics of each field are needed. In the field of
policy decision support, additional review from various perspectives is necessary rather than
unconditionally trusting AI analysis results. In the field of administrative task processing, work
procedures must be redesigned and the roles of staff adjusted. In the field of regulation and
supervision, the transparency and fairness of AI algorithms must be secured. In the field of citizen
services, it is important to design inclusively so that digitally vulnerable groups can also use them
easily.

4. Analysis of AI Application Suitability by Administrative Service Type

Artificial intelligence cannot be applied equally to all administrative services. The suitability and
method of AI application vary according to the nature and characteristics of the service.

Routine and rule based services are highly suitable for AI application. Services with clear rules and
procedures are easy for AI to process by algorithmizing them. Services such as passport issuance,
vehicle registration, and the issuance of various certificates have set requirements and procedures
that AI can process automatically. In these services, Replacement or Automation models can be
effectively applied, offering the advantages of reduced processing time and consistent service
delivery.
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On the other hand, complex and context dependent services require caution in AI application.
Services that require flexible judgment according to individual situations and contexts are difficult to
handle with AI alone. In services such as complex civil petition resolution, conflict mediation, and
social welfare counseling, human empathy and situational judgment are important in addition to task
processing. In these services, Assistive or Augmentation models are appropriate; it is desirable for AI
to handle roles such as information provision or basic analysis while the final judgment is made by a
human. This is because empathy and delicate understanding beyond the provision of information are
required. While AI processing may be fast and efficient, the comfort and empathy needed by those
who are hurting can ultimately only be delivered by humans.

Services requiring high risk decision making also require caution in AI application. More prudence is
required when introducing AI in services involving high risk decision making. Tasks such as the
punishment of criminals, recognition of refugee status, and child protection decisions can irreversibly
change someone's life with a single mistake. The ethical responsibility is too great to rely on
mechanical judgment. The subjectivity of human judgment is a problem, but the risk of errors that AI
can cause cannot be overlooked either. Therefore, it is important to find ways for humans and AI to
coexist while complementing each other's flaws.

The digital capabilities of the service recipients must also be considered. The elderly and people with
disabilities who are not familiar with using digital devices may face difficulties in using AI based
services. It is necessary to provide traditional face to face services alongside AI services or to design
easy and intuitive interfaces. It is desirable to provide various channels such as AI chatbots,
telephone consultations, and face to face consultations when applying for welfare benefits.

As such, the AI application method should vary according to the type of administrative service. After
such considerations, rather than unconditionally replacing all administrative services with AI, it is
desirable to deeply understand the characteristics of each service and the needs of citizens to find an
appropriate balance between AI and humans. Technology does not replace humanity; rather, truly
efficient and warm administrative services are possible when technology and humanity harmonize.
Ultimately, the path we must take is not the perfect application of technology, but the cautious and
wise use of technology that does not lose human empathy and ethics.
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Chapter 19: Governance and Legal Frameworks for AI in Public
Administration
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1. Comparative Analysis of AI Governance Frameworks by Country

When introducing artificial intelligence (AI) into the government and public sectors, a system for
management and oversight is required. This is called "AI governance." Countries around the world
are establishing various AI governance frameworks tailored to their specific situations and
characteristics.

AI governance in the United States has a decentralized structure. While the White House Office of
Science and Technology Policy (OSTP) provides overall direction, each federal agency
independently pursues AI implementation. Under President Biden's 2023 "Executive Order on Safe,
Secure, and Trustworthy Development and Use of Artificial Intelligence," the National AI Initiative
Office (NAIIO) was established to serve a coordinating role. The approach emphasizes
private-sector-led innovation while building a minimum regulatory framework for safety and ethics.
Following the inauguration of President Trump in January 2025, the US AI governance framework
shifted in a new direction. The Trump administration significantly revised the Biden administration's AI
policies and issued a new executive order (Executive Order 14179) titled "Removing Barriers to
Strengthen American AI Leadership." This new policy places greater emphasis on deregulation and
promoting innovation in the private sector. Changes in the governance structure included the creation
of an "AI and Crypto Czar" position at the White House, and an AI Action Plan led by the Science and
Technology Advisor, the AI and Crypto Czar, and the National Security Advisor was developed. The
policy focus also shifted from AI safety, ethics, and accountability toward economic growth and
strengthening national competitiveness.

These changes demonstrate that AI governance in the United States fluctuates according to the
policy direction of the administration. While there are differences in approach, both administrations
share the common goal of maintaining US leadership in the field of AI. This shows that AI governance
is a complex domain influenced not only by technical aspects but also by political and economic
factors.

The European Union (EU) pursues AI governance with a centralized structure. The European
Commission presents a unified regulatory framework through the AI Act. It classifies AI systems
according to risk levels and applies strict requirements to high-risk AI. The European AI Board was
established to promote cooperation among member states and ensure consistent application. The EU
emphasizes "Trustworthy AI," placing the protection of fundamental rights and ethical principles at the
center.
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Singapore has a coordinated structure. The National AI Office (NAIS) serves as the hub to coordinate
various government agencies and the private sector. Through its "National AI Strategy," it provides a
direction for AI development and has developed the "Model AI Governance Framework" to offer
practical guidelines for organizations to adopt AI responsibly. Singapore emphasizes a balance
between promoting innovation and regulation, taking an approach that combines industry
self-regulation with government guidelines.

South Korea is building a cross-ministerial cooperation structure. Although led by the Ministry of
Science and ICT, the "National Strategy for Artificial Intelligence" is established and implemented at a
government-wide level. Additionally, it has enacted the "National Ethical Guidelines for Artificial
Intelligence" to provide principles for AI development and utilization. Recently, it has been further
strengthening the use of AI in the public sector through the Presidential National AI Committee and
the Digital Platform Government Committee. South Korea is actively promoting digital government
innovation through AI while emphasizing human-centered AI principles.

Comparing the governance systems of each country shows, first, that the balance between
innovation and regulation differs by nation. While the United States places more emphasis on
innovation, the EU focuses more on regulation and protection. Second, there are differences between
centralized and decentralized structures. The EU and Singapore are relatively centralized, whereas
the United States has a decentralized structure. Third, the division of roles between the government
and the private sector varies. While the United States emphasizes private-sector-led initiatives, other
countries see the government playing a more active role.

AI governance frameworks are shaped by a country's political system, administrative culture, level of
technological development, and social values. Therefore, it is difficult to say that any one model is
absolutely superior. What is important is that each country establishes a governance system suited to
its own situation and goals, thereby maximizing the benefits of AI while minimizing its risks.

2. Legal Foundations for AI in Public Administration

A legal foundation is required to utilize artificial intelligence in public administration. Countries are
establishing various legal frameworks to support the development and utilization of AI technology
while managing the associated risks.

The European Union (EU) is active in AI regulation. The AI Act, adopted in 2023, is the world's first
comprehensive AI regulation. It classifies AI systems into four levels according to risk (unacceptable
risk, high risk, limited risk, and minimal risk) and applies different levels of regulation to each stage.
Regarding AI use in the public sector, it is often categorized as a high-risk area and is thus subject to
high levels of regulation. The EU applies strict regulations on the processing of personal data by AI
systems through the General Data Protection Regulation (GDPR).

While the United States does not have comprehensive federal AI legislation, it manages AI through
executive orders and sector-specific regulations. President Biden's 2023 "Executive Order on Safe,
Secure, and Trustworthy Development and Use of Artificial Intelligence" presented principles and
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directions for AI use in the public sector. The Trump administration significantly revised the Biden
administration's AI policies and issued a new executive order titled "Removing Barriers to Strengthen
American AI Leadership." It places more focus on deregulation and promoting private-sector
innovation. Additionally, various bills, such as the Algorithmic Accountability Act, are under
discussion. The United States takes an approach of promoting AI innovation while strengthening
sector-specific regulations in certain areas (such as healthcare and finance).

The United Kingdom has established a "Framework for Safe and Responsible AI Use" to provide
guidelines for government departments and public institutions. It aims to create an innovation-friendly
regulatory environment through its National AI Strategy. While emphasizing self-regulation, the UK
takes an approach of strengthening sector-specific regulations for high-risk areas. It has established
the Centre for Data Ethics and Innovation (CDEI) to develop guidelines for the ethical use of AI.

The National Assembly of South Korea passed the "Framework Act on Artificial Intelligence" on
December 26, 2024, which is scheduled to take effect in January 2026. It integrates 19 related bills,
focusing on the systematic development of the AI industry and the prevention of potential risks. It is
strengthening the legal foundation for AI use by amending laws such as the Personal Information
Protection Act and the Electronic Government Act. The main contents of the law include
strengthening the national cooperation system, supporting AI development, and measures for safe AI
use. Through the establishment of the National AI Committee and the AI Safety Institute, it promotes
AI policy comprehensively and fosters the AI industry by supporting research and development,
training data, and AI data centers. By establishing a safe and reliable foundation for high-risk AI, it is
helping to secure a leading position in global AI competition through the development and safe
utilization of AI technology.

Comparing the legal systems of each country reveals differences in approach. The EU favors
comprehensive and precautionary regulation, while the United States prefers sector-specific and
self-regulation. This reflects differences in the regulatory philosophies and traditions of each nation.
As AI technology develops rapidly, legal frameworks are also changing, though the pace varies by
country.

There are common challenges in AI administrative law. A balance is needed that protects safety and
rights without hindering innovation. A flexible regulatory system capable of responding to evolving
technology is required. International harmonization and cooperation are also important. Since AI is a
technology that transcends borders, excessive differences in regulation between countries can lead
to confusion in the global AI ecosystem.

3. Ensuring Accountability, Transparency, and Explainability

The most important consideration when introducing artificial intelligence into administration is that AI
systems must be accountable, transparent, and explainable. These are essential requirements for
gaining public trust and protecting fundamental rights.
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Accountability is the principle that there must be a clear entity responsible for the decisions and
actions made by an AI system. In other words, even if an AI makes a decision, the ultimate
responsibility for the outcome lies with the public officials or relevant institutions.

To ensure accountability, the following three things are necessary:

First, the roles and responsibilities of AI developers, operators, and users must be clearly defined.

Second, risks must be assessed before using an AI system, and it must be continuously managed
and monitored during use.

Third, there must be procedures to resolve and compensate for any harm caused to citizens by
incorrect AI decisions.

The city of Montreal, Canada, established an "AI Ethics Committee" to oversee AI use and built a
system to respond immediately when issues arise. The United Kingdom provides "AI usage
guidelines" called the "Artificial Intelligence Playbook for the UK Government," which suggests ways
to ensure accountability when using AI in the public sector.

Transparency is the principle that how an AI system works and the way it makes decisions should be
disclosed so that anyone can know. This is essential to guarantee the public's right to know.

There are three methods for ensuring transparency:

First, citizens must be clearly informed that AI is being used in administrative tasks.

Second, the source and quality of the data used by the AI system must be disclosed, and how the
data was collected and processed must be explained.

Third, independent external organizations should be able to directly inspect and verify whether the AI
system is functioning correctly.

Explainability is the principle that the reasons and grounds for an AI system's decisions must be
explainable in a way that humans can understand. Since administration directly affects the rights and
duties of citizens, the reasons for decisions must be easily explainable. For this, "Explainable AI
(XAI)" technology is required.

The specific methods are as follows:

First, technology can be utilized to show how the AI reached a decision in an easy-to-understand
manner. For example, diagrams or charts can be used to aid understanding.

Second, explanations should be provided in simple language that any ordinary citizen can
understand, rather than using technical and difficult jargon.

Third, decisions made by AI should be re-examined by human experts and supplemented when
necessary.
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France, in accordance with the EU AI Act, has imposed a legal obligation to provide "meaningful
explanations" for AI-driven decision-making in the public sector. The welfare benefit eligibility
screening system in New York State, USA, explains the reasons and grounds for decisions to
applicants in an easy-to-understand way and also provides instructions on how to file an appeal.

Accountability, transparency, and explainability are closely linked. Without explanation, there is no
transparency; without transparency, there is no accountability. A systematic approach that considers
these three principles holistically is required. Multidimensional efforts are needed, including the
establishment of legal requirements, the development of technical solutions, changes in
organizational culture, and the expansion of citizen participation.

4. Harmonious Development Among Technology, Administration, and Law

For the successful implementation of AI in administration, technology, administration, and law must
develop in a balanced and harmonious manner. Various institutional mechanisms are being
introduced in different countries to achieve this.

Establishing a government-wide cooperation system: AI policy is not the task of a single ministry but a
matter that the entire government must address together. Therefore, an institutional framework for
cooperation and coordination among various ministries must be established. For example, the United
Kingdom has established the "AI Council" and the "Office for AI" to oversee AI policy, and Singapore
manages AI adoption in the public sector through its "National AI Office (NAIS)."

Adopting flexible regulatory approaches: To respond to rapidly changing AI technology, necessary
regulations should be implemented, but the methods must be flexible. Introducing "regulatory
sandboxes" allows for the relaxation of regulations within a limited scope to experiment with
innovative AI technologies. Japan's "AI Regulatory Sandbox" and Finland's "AI Experimentation"
program are representative examples.

Establishing expert advisory bodies and ethics committees: AI policies and regulations must be
discussed jointly by experts in technology, law, and ethics. Therefore, advisory bodies and ethics
committees involving experts from various fields should be established. The "National AI Advisory
Committee (NAIAC)" in the United States and the "Data Ethics Commission" in Germany are good
examples.

Implementing AI impact assessment systems: Systems must be introduced to assess and respond to
the potential impacts of AI systems on society and individuals in advance. Canada's "Algorithmic
Impact Assessment (AIA)," the UK's "Data Protection Impact Assessment (DPIA)," and New
Zealand's "Algorithm Charter" are representative examples.

Strengthening public-private partnerships: Cooperation between the public and private sectors is
crucial for the development and effective utilization of AI technology. Successful examples include
Singapore's "AI Singapore" program, Finland's "AuroraAI" project, and South Korea's "Digital
Government Innovation Partnership."
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Continuous monitoring and improvement of the legal system: Related laws and systems must be
regularly reviewed and improved in line with changes in AI technology. The EU included a provision
for regular review based on technological progress in its "AI Act," the UK is developing new regulatory
methods through the "Regulators' Pioneer Fund," and Japan regularly evaluates and improves
AI-related regulations at its "Council for Promotion of Regulatory Reform."

These institutional mechanisms play a role in reducing the speed gap between technology,
administration, and law, and in promoting harmonious development. If technology moves too far
ahead, legal vacuums and ethical issues can arise; if laws are too strict, innovation can be hindered.
Mechanisms that allow these three areas to develop together are important.

Several principles are important for success. Above all, flexibility and adaptability are required.
Institutional mechanisms must be operated flexibly to respond to rapidly changing AI technology.
Inclusivity and participation are also important; mechanisms to ensure the participation of various
stakeholders and citizens are necessary. A preemptive approach is also required. Rather than
responding after a problem occurs, a preemptive approach that predicts and prepares is more
effective.

The governance and legal frameworks for AI in public administration are evolving fields. Countries
are developing institutional mechanisms tailored to their own situations and characteristics, and the
sharing of international experiences and cooperation is actively occurring. Through these efforts, a
balanced approach that maximizes the benefits of AI while minimizing its risks will become possible.

← Previous Chapter

See every chapter

Next Chapter →

Attorney · Former Member of the National Assembly · AI Policy Researcher

kimkj.com

© 2026 Kim Kyung-jin. All rights reserved.

#KimKyungjin #AILibrary #GlobalAIAdministrationCases



133

Chapter 20: Issues and Challenges in Public Sector AI Adoption
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1. Data Sovereignty and Privacy Protection

When introducing artificial intelligence in the public sector, the first issues to consider are data
sovereignty and the protection of citizens' personal information. Artificial intelligence requires large
amounts of data, which may include personal information.

Every time the government introduces an AI system, anxiety grows in a corner of the heart. This is
due to the fear that our precious personal information might leak somewhere without our knowledge
and be exploited by someone. If the numerous CCTVs installed in public places are combined with
facial recognition technology, we may find ourselves unable to escape invisible gazes. The mere
thought that my daily life and every movement could be observed by someone makes me feel
uneasy. Is it right if my privacy is violated and my freedom is threatened under the pretext of crime
prevention?

Furthermore, I fear that if the numerous databases held by the government are interconnected, I will
suddenly become nothing more than a profile within a vast sea of data. If my medical records, tax
information, school records, or even minor mistakes were all transparently revealed, my life would
feel as fragile as a house made of glass. There is a point to ponder deeply: whether the convenience
and efficiency brought by technological advancement can take precedence over privacy and freedom.

To address these concerns, data protection laws are being strengthened. The European Union's
"General Data Protection Regulation (GDPR)" is one of the strongest laws regarding personal
information protection. Public institutions must obtain clear consent when collecting personal
information and are prohibited from using data beyond the scope of the collection's purpose. Public
institutions must designate a Data Protection Officer (DPO). The DPO monitors compliance with
internal data protection regulations, provides advice related to data protection, and serves as a point
of contact for data subjects.

In South Korea, efforts are being made to balance public data utilization and personal information
protection through the "Personal Information Protection Act" and the "Act on Promotion of the
Provision and Use of Public Data." However, as AI technology develops rapidly, a "lag" occurs where
the law cannot keep up with the exact balance point, necessitating continuous improvements to the
legal system.

Several important principles for data sovereignty and privacy protection are as follows. First, the
"principle of purpose limitation" states that data must be used only for defined purposes. Second, the
"principle of data minimization" means only the minimum necessary data should be collected. Third,
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the "principle of transparency" requires informing citizens about what data is collected and how it is
used. Fourth, the "principle of security" ensures that collected data is protected safely. Protecting
individual data and safeguarding privacy is not merely a technical issue. It is a significant matter
related to the fundamental rights of citizens. When introducing AI technology, the government must
consider not only convenience and efficiency but also ways to securely protect our personal
information. To this end, along with technical methods such as data encryption and anonymization,
legal and institutional mechanisms to protect and manage data must be established.

2. Algorithmic Bias and Fairness Issues

Algorithms used by AI systems may not be neutral. Because algorithms are created by humans and
learn from data provided by humans, the prejudices or discrimination existing in society can be
reflected as they are. This is called "algorithmic bias."

Some criminal justice agencies in the United States have used AI systems to predict the likelihood of
recidivism among offenders. Research showed that this system tended to predict a higher likelihood
of recidivism for Black defendants than for White defendants. This was because it learned from past
biased sentencing data. COMPAS (Correctional Offender Management Profiling for Alternative
Sanctions), used in the United States, was a tool for predicting a defendant's likelihood of reoffending
using AI algorithms. However, this technology resulted in reinforcing racial prejudices even in courts,
which bear the heavy responsibility of law and justice. According to an analysis by ProPublica,
COMPAS made errors such as evaluating the risk of recidivism for Black defendants as more than
twice as high as it actually was, or underestimating the risk for White defendants who actually
reoffended. This was a case where the shadow of prejudice and discrimination deeply rooted in
human society was projected directly into technology, beyond just a problem with the algorithm.

Ultimately, this case sparked serious social debate regarding the transparency, fairness, and
accountability of AI, poignantly demonstrating the need for a cautious and delicate approach when
introducing technology. For reference, according to the European Union (EU) AI Act, AI systems like
COMPAS, which are used to predict the likelihood of recidivism to assist criminal justice agencies in
legal judgments such as bail or sentencing decisions, are classified as "High-Risk AI systems."
Because they have a direct and significant impact on individual fundamental rights and carry a high
risk of reinforcing social inequality through biased data, they must comply with strict regulatory
requirements for transparency, accountability, and data quality management.

There is another case. In 2020, when students were unable to take university entrance exams due to
the spread of COVID-19, the UK government predicted students' grades through an AI algorithm.
However, because the cold algorithm relied solely on data from the school's past performance, it
resulted in the tragedy of unfairly lowering the grades of numerous students in low-income areas who
were working hard with dreams and hopes. Consequently, about 40% of all students received lower
scores than they had expected, which led to depriving these students of the university admission
opportunities they had dreamed of all their lives. As the voices of students filled with frustration,
disappointment, and anger grew stronger, the government was eventually forced to withdraw this
ruthless system.
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In the public sector, algorithmic bias can be an even more serious problem. This is because the
government has an obligation to treat all citizens fairly. If an AI system makes decisions that are
disadvantageous to a specific population group, it can undermine the government's fairness and
credibility.

To overcome algorithmic bias, we need constant reflection and effort.

First, we must seriously reflect on whether we have sufficiently diverse and representative data. We
must have a sense of responsibility, knowing that when data for a specific group is lacking, the results
could unfairly distort someone's life.

Second, we developers who create algorithms must look back at whether we are sufficiently
incorporating various voices and perspectives. This is because only through collaboration with people
from different backgrounds and experiences can we discover and overcome the prejudices and errors
we are missing.

Third, we must not stop the human struggle of periodically reviewing and verifying whether the
algorithm has lost its fairness. Technology is for human convenience and must never become a tool
that violates someone's rights and dignity.

Human efforts to solve the problem of algorithmic bias continue. Some countries and cities have
introduced a system called "algorithmic impact assessment" to thoroughly consider whether the
convenience of technology might unfairly affect someone's life. The Canadian government has been
implementing such a system since 2019, and New York City in the United States is also striving to
control human-made technology in a human way through its Algorithmic Management and Oversight
Committee.

The New York City Automated Decision Systems Task Force (ADS Task Force) was established by
Local Law 49 of 2018 and was tasked with recommending a process for reviewing the city's use of
automated decision systems (commonly known as algorithms). Since many city agencies and offices
use algorithms to assist in decision-making, and automated decision systems are becoming
increasingly common in all fields, the city is examining ways to ensure these systems align with the
goal of making New York City a fairer and more equitable place. This task force, the first of its kind in
the United States, was chaired by Jeff Thamkittikasem, Director of the Mayor's Office of Operations,
and co-chaired by Kelly Jin, Director of the Mayor's Office of Data Analytics and Chief Analytics
Officer, and Brittny Saunders, Deputy Commissioner for Strategic Initiatives at the NYC Commission
on Human Rights. Task force members included representatives from various government agencies
and offices, along with partners from the private sector, non-profit organizations, advocacy groups,
and the research community.

The fairness of algorithms is not just a technical issue; it touches upon deep reflections on what kind
of society we want and what ethical values we must uphold as humans. Since the definition of what is
fair can vary depending on cultural and social contexts, the government must establish standards of
fairness through continuous dialogue and consultation with various stakeholders, including citizens,
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experts, and civil society organizations.

Completely eliminating algorithmic bias may be an ideal that can never be reached. However,
through continuous monitoring and improvement, we can realize our desire for a world that lives
humanely and where no one is discriminated against. When introducing AI in the public sector, values
such as human dignity and fairness must be prioritized above efficiency.

3. Administrative Accountability and the Legal Status of AI Decision-Making

As AI seeps into the heart of administration, it is impossible not to fall into deep philosophical
contemplation. While the efficiency and convenience brought by this technology are undeniable, we
are simultaneously facing the serious issue of "accountability." Administration was originally a domain
where decisions directly linked to citizens' lives were made, and full responsibility was taken for those
decisions. However, as AI gradually takes that place, intellectuals are prompted to ask the question,
"Who is responsible for this decision?"

One might consider an AI system that screens for welfare benefits. When a citizen's application is
rejected and it turns out to be an incorrect judgment, it is ambiguous who should be held responsible.
It could be the developer who designed the system, those who provided the data, or the institution
that trusted and introduced the system. If the civil servant who approved the final decision is held
responsible, it is questionable how much they understood the AI's judgment. One feels a deep conflict
between the weight of that responsibility and its ambiguity.

The fact that recent deep learning models have become so complex they are called "black boxes,"
making it difficult for humans to understand their operating principles, deepens these concerns. It is
daunting to think about how to convincingly explain the judgments of an unreliable machine to
citizens. Citizens want understanding and persuasion, but maintaining administrative trust is difficult
with the statement, "The algorithm decided that way."

Since the current legal system views AI merely as a tool, the issue of responsibility falls back on
people and institutions. However, it is questionable whether AI, which is gradually acquiring the ability
to judge and learn on its own, can be viewed simply as a tool. The current legal and ethical systems
are not keeping pace with this rapid change. Intellectuals find themselves questioning once again
what humanity is in the face of human-made technology.

Faced with these epochal concerns brought about by AI, one falls into deep silence without finding a
clear answer. However, several approaches are being proposed as alternatives.

First is applying the "Human-in-the-loop" principle. This is a method that always requires human
verification and approval for important administrative decisions. AI supports decision-making, but the
final responsibility remains with the human civil servant.

Second is developing "Explainable AI (XAI)." This is technology that allows an AI system to explain its
decisions in an easy-to-understand way. The European Union's AI Act prescribes explainability as a
legal requirement for high-risk AI systems.



137

Third is establishing a new responsibility framework for AI systems. For example, countries like
Germany have introduced the concept of "risk-based liability," which holds one responsible for
damages caused by using dangerous technology even if there is no negligence.

The right to appeal is also an important issue when using AI for administrative decisions. Citizens
must be able to object to decisions made by AI systems and request a review. It is necessary to
secure transparency in the decision-making process and clearly establish procedures for filing
objections.

As AI systems are used more in administrative decision-making, clearer rules and standards
regarding accountability and legal status will be needed. This is not just a technical issue but a
complex task where law, ethics, and administrative systems must be considered together. A balanced
approach is required that protects the rights of citizens while utilizing the innovative potential of AI.

As the introduction of AI in the public sector spreads, many countries and local governments are
introducing systems to transparently disclose and manage the use of AI systems. Such disclosure
systems play an important role in securing citizens' trust and ensuring the responsible use of AI.
Examples of major countries introducing AI disclosure systems are as follows.

3.1.1 UK's Algorithmic Transparency Recording Standard (ATRS)

To increase transparency in the use of AI in the public sector, the UK introduced the "Algorithmic
Transparency Recording Standard (ATRS)." This standard began in 2021 and must be mandatorily
observed by central government departments and their subordinate agencies. Other public
institutions can participate voluntarily.

The main contents of the ATRS are as follows.

Institutions must disclose detailed information about the algorithmic tools they are using.

They must clearly explain the purpose of the algorithm, how it works, and its impact on the
decision-making process.

Potential risks resulting from the use of the algorithm and measures to mitigate them must also be
disclosed.

The UK government has made this information available to the public through a GitHub repository,
allowing anyone to easily access and review it.

The UK's ATRS is evaluated as an important system that increases transparency in the use of
algorithms in the public sector and helps citizens better understand the government's
decision-making process.

3.1.2 Canada's Algorithmic Impact Assessment and AI Disclosure System
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In 2019, Canada introduced the "Algorithmic Impact Assessment (AIA)" tool. This is a system that
requires public institutions to assess the impact and take necessary measures before introducing
automated decision systems.

The Canadian government is emphasizing transparency and explainability as core values in the
process of establishing the "AI Strategy 2025-2027" for federal public services. Under this strategy,
Canada plans to disclose the use of AI systems and establish a public registry to record information
about AI systems.

The main features of Canada's AI disclosure system are as follows:

Public institutions must conduct an impact assessment before introducing an AI system.

The risk level of the AI system is determined according to the assessment results, and stricter
oversight and disclosure requirements apply to high-risk systems.

Citizens have the right to request an explanation regarding algorithmic decisions that affect them.

3.1.3 Australia's AI Transparency Statement Standard

Australia has introduced the "AI Transparency Statement" standard. This system requires
government agencies to clearly disclose the use of AI systems.

The main contents of the AI Transparency Statement are as follows:

Explains the purpose and function of the AI system.

Discloses the types and sources of data collected and used by the system.

Explains the AI system's decision-making process and the degree of human oversight.

Specifies measures for the safe and responsible use of the system.

This Australian system is contributing to increasing citizens' understanding and trust regarding the
government's use of AI.

3.1.4 AI Disclosure System in Barcelona, Spain

The city of Barcelona in Spain is a case of leading the introduction of an AI disclosure system at the
local government level. The Barcelona City Council aims to protect citizens' digital rights and ethically
apply AI to public services through its "AI Strategy."

Barcelona's AI disclosure system has the following features:

The city must disclose information on the introduction and use of all AI systems.

It protects citizens' rights by setting up various guarantee mechanisms according to the risk level of
the AI system.
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Citizens can use communication channels to make inquiries or raise objections regarding AI systems.

3.1.5 Singapore's Model AI Governance Framework

Singapore emphasizes AI transparency and explainability through its "Model AI Governance
Framework." This framework provides AI governance guidelines applicable to both the public and
private sectors.

The main contents of the framework are as follows:

Explainability regarding the decision-making process of AI systems must be strengthened.

It must be ensured that AI systems make fair and unbiased decisions.

Clear policies for data governance and management must be established.

The use of AI systems must be transparently disclosed, and appropriate information provided to
affected individuals.

These cases of introducing AI disclosure systems by various countries and local governments are
important efforts to increase transparency and accountability in the use of AI in the public sector, and
more countries are expected to adopt such systems in the future. These systems enable a balanced
approach that maximizes the potential benefits of AI technology while minimizing its risks.

4. Changes in Public Sector Workforce Structure and Strengthening Digital Capabilities

As AI technology is introduced into administrative work, jobs and work methods in the public sector
are undergoing significant changes. These changes can be considered from two perspectives. One is
the aspect of job replacement or change, and the other is the need for civil servants to strengthen
their digital capabilities.

The impact of AI on public sector jobs is quite complex. Simple and repetitive tasks are highly likely to
be automated. For example, responding to civil complaints, reviewing documents, data entry, and
simple administrative processing can be efficiently performed by AI. According to a study in the UK,
about 20% of public sector jobs have the potential to be automated.

However, not all jobs will disappear. In many cases, AI serves as a support role rather than
completely replacing the work of civil servants. When performing complex policy analysis or
decision-making, AI analyzes data and presents options, and the civil servant then makes the final
judgment based on that information. In this case, AI becomes a tool that increases the productivity
and quality of decision-making for civil servants.

The introduction of AI also creates new jobs. There is an increasing need for new job categories such
as data scientists, AI ethics experts, algorithm auditors, and digital service designers. They will take
on roles in designing, developing, managing, and supervising AI systems.



140

To respond to these changes, strengthening the digital capabilities of civil servants is very important.
Future civil servants will need knowledge of data analysis, understanding of AI technology, and digital
ethics beyond basic digital literacy. What is important are "critical thinking" and "problem-solving
skills." The ability to understand the limitations and biases of the information and analysis provided by
AI and utilize them appropriately, rather than blindly trusting them, is crucial.

Governments around the world are operating various programs to strengthen digital capabilities.
Singapore's "SkillsFuture for Digital Workplace" program provides education in data analysis, AI
basics, and cybersecurity for all civil servants. The UK's "Government Digital Service (GDS)"
operates a Digital Academy for civil servants, and Denmark is helping them adapt to digital
transformation through its "Digital Adaptation Program."

Strengthening digital capabilities is not enough through technical education alone. A change in the
mindset of civil servants is also important. A culture must be created where people do not fear digital
technology, adapt to change, and continue to learn. For this, the role of leadership is important, and
an organizational culture that encourages innovation is needed. Digital capability should also be
considered an important criterion in the recruitment process for new civil servants. There is a need to
actively recruit experts in related fields such as data science, computer science, and AI, and to
diversify recruitment paths so that talents from various backgrounds can enter public service.

Workforce changes in the public sector during the AI era should be viewed as an opportunity. This is
because people will be able to move away from simple tasks and focus on more creative and
valuable work. However, an inclusive approach is needed to provide appropriate education and
support to all civil servants so that no one is marginalized during this transition process.
Strengthening digital capabilities should be recognized as a long-term task that requires continuous
investment and interest, rather than a short-term task.

5. Securing Digital Sovereignty

Another important issue to consider when introducing AI technology in the public sector is
"technological dependency" and "digital sovereignty." This is a question of how independently a
country can control and operate its critical digital infrastructure and services.

Currently, AI technology is led by a few global companies (mainly companies from the United States
and China). Companies like Google, Microsoft, Amazon, Alibaba, and Huawei are leading the global
market by providing powerful AI solutions. In this situation, many countries, especially those lagging
relatively behind in technological development, often have no choice but to rely on the solutions of
these companies.

5.1 Information Access Issues in China's National Security Law and Cross-Border E-Commerce
Regulations

China's National Security Law (������������) was enacted in 2015, and Article 7 of this law
stipulates that "all organizations and individuals have the obligation to maintain national security and
shall support and cooperate with the state's security activities." This clause can be used as a legal



141

basis for the Chinese government to access information of overseas users stored on servers in China
for reasons of national security.

Furthermore, according to Article 28 of the Cybersecurity Law of the People's Republic of China
(�����), implemented in 2017, "network operators shall provide technical support and cooperation
to public security organs and national security organs for the purpose of safeguarding national
security and investigating criminal activities in accordance with the law." This means that companies
with servers in China have an obligation to provide user data upon government request.

Article 29 of the Data Security Law (�����), implemented in 2021, stipulates that "important data
collected within China must be stored within China, and security assessments must be undergone if it
is to be transmitted overseas," thereby strengthening the government's control over data within
China.

5.2 Cross-Border E-Commerce Regulations and Information Sharing

Among China's regulations related to cross-border e-commerce (������), Article 25 of the
"E-Commerce Law (�����)" announced in 2019 states that "e-commerce operators must preserve
information on transactions, services, and products with users for at least three years, and have an
obligation to provide it upon request by relevant departments."

The "Guiding Opinions on the Construction of Comprehensive Pilot Zones for Cross-Border
E-Commerce (��������������������)," jointly announced by China's National
Development and Reform Commission and the Ministry of Commerce in 2018, includes content that
"encourages the construction of data sharing platforms between companies and completes
information exchange systems for cross-border e-commerce." This serves as a policy basis for
explicitly encouraging information sharing about users between companies.

Furthermore, the "Guiding Opinions on Promoting the Healthy Development of Cross-Border
E-Commerce Enterprises (�������������������)" announced in 2020 includes content
that "cross-border e-commerce enterprises should share relevant data to contribute to industrial
development," showing that the state is actively encouraging information sharing between
companies.

Summarizing these legal provisions, it is confirmed that the Chinese government has the legal
authority to access information of overseas users stored on servers in China for reasons of national
security and is policy-wise encouraging information sharing among companies in the e-commerce
sector. 5.3 Possibility of Backdoors in Windows and Mac and Access by US Intelligence Agencies

The possibility of backdoors existing in major operating systems such as Windows or macOS has
long been a subject of debate among technical experts and privacy advocates. A backdoor refers to a
method of accessing a computer system by bypassing security measures.

According to documents revealed by Edward Snowden in 2013, the US National Security Agency
(NSA) reportedly collected data directly from the servers of major technology companies like
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Microsoft, Apple, and Google through a program called PRISM. Additionally, the NSA's "Bullrun"
program was reported to have aimed at planting intentional vulnerabilities in encryption standards
and technologies.

The US Foreign Intelligence Surveillance Act (FISA) and the CLOUD Act provide a legal basis for the
US government to access data held by US companies for reasons of national security. The CLOUD
Act allowed the US government to request data stored on overseas servers by US companies as
well.

Edward Snowden is the most famous whistleblower who revealed the existence of large-scale
surveillance programs by the US government while working as a contract employee for the NSA. In
June 2013, Snowden disclosed classified documents to the media showing that the NSA and the
"Five Eyes" intelligence alliance (US, UK, Canada, Australia, New Zealand) were broadly monitoring
the communications of citizens worldwide.

According to Snowden's revelations, the NSA directly collected data from internet traffic and major
internet service providers through programs called "UPSTREAM" and "PRISM." He also stated that
through a system called "XKeyscore," they could search emails, chats, and browser history almost in
real-time.

Immediately after the revelations, Snowden fled to Hong Kong, and in the process of attempting to
seek asylum in Russia, the US government revoked his passport. While staying at Moscow's
Sheremetyevo Airport, Russia granted him temporary asylum and later granted him permanent
residency in 2020. In 2023, he acquired Russian citizenship.

Snowden claimed that his actions stemmed from patriotic motives and said it was his duty to expose
illegal surveillance programs that violated the constitutional rights of US citizens. However, the US
government indicted him for leaking national security secrets, and he faces up to 30 years in prison
for charges such as delivering illegally obtained national defense information and espionage.

Snowden's revelations sparked global debate over digital privacy and government surveillance,
serving as a catalyst for legal reforms in the US through the 2015 USA FREEDOM Act, which
restricted some surveillance programs.

5.4 Angela Merkel Eavesdropping Incident

One of the most shocking revelations in 2013 was the fact that the NSA had eavesdropped on the
personal mobile phone of German Chancellor Angela Merkel for more than 10 years, since at least
2002. According to a report by the German magazine Der Spiegel, US intelligence agencies even
knew the specific model name of the mobile phone used by Merkel, and this phone had been a target
of surveillance since she began her activities as the leader of the CDU. After this revelation came out,
Merkel strongly protested, saying, "Something like this must not happen between allies," which
resulted in a temporary cooling of US-German relations. President Obama later promised that they
were not eavesdropping on Merkel's communications and would not do so in the future, but he did not
explicitly acknowledge past actions.
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According to documents released by WikiLeaks in 2015, the NSA eavesdropped on the
communications of three French presidents, Jacques Chirac, Nicolas Sarkozy, and François
Hollande, from 2006 to 2012. These documents contained various conversation details, including
secret meetings of French presidents and discussions on high-level economic policies. After this
revelation, the French government summoned the US ambassador to the Foreign Ministry to protest,
and President Hollande condemned it as an "unacceptable act."

In September 2013, reports surfaced that the NSA had eavesdropped on the emails and phone calls
of Brazil's President Dilma Rousseff and Mexico's President Enrique Peña Nieto (then
President-elect). According to reports analyzing documents provided by Snowden by the Brazilian
television program Fantástico, the NSA monitored not only the personal communications of the two
leaders but also those of their close associates and key aides. In response, President Rousseff
canceled her plans to visit the US and strongly condemned the US surveillance activities as a
"serious violation of national sovereignty" in her speech at the UN General Assembly.

Excessive dependence on technology from developed countries is very concerning as it can lead to
serious problems.

First, there is a high possibility that national security will be threatened. If the government's critical
data and sensitive information are stored and processed in foreign companies' systems, it is difficult
to shake off the worry that our country's sovereignty could be shaken at any time.

Second, economic damage also cannot be ignored. I am concerned that if the state of technological
dependence continues, huge costs will eventually arise in the long term, hindering the development
of the domestic technology industry.

Third, side effects stemming from cultural and social differences are also a great concern. Because
AI systems developed abroad reflect the culture and values of those countries, they may cause
unexpected problems if they do not fit our actual situation.

Many countries are showing a strong will to secure "digital sovereignty" to decide their own futures
within the rapidly changing digital environment. Digital sovereignty does not simply mean the
exclusion of foreign technology, but having the firm power for a state to control and choose its digital
assets, infrastructure, data, and technology.

The European Union clearly recognizes the importance of digital sovereignty and is taking bold steps
toward it. Through the "Digital Europe Programme," the EU is investing as much as 7.5 billion euros
(about 10 trillion won) in strategically important technology fields such as AI, cybersecurity, and
supercomputing to enhance self-reliance capabilities. Furthermore, through the GAIA-X project, they
are building an independent European cloud infrastructure, and major countries like France and
Germany are actively establishing national-level AI strategies to put all their effort into securing
technological leadership.

China is setting even stronger and clearer goals for securing digital sovereignty. Through "Made in
China 2025" and the "Next Generation Artificial Intelligence Development Plan," it presents an
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ambitious vision to become a global leader in advanced technology fields including AI, and is boldly
reducing dependence on foreign technology by establishing its own independent digital ecosystem.

Action must be taken to secure digital sovereignty.

First, we must significantly enhance our research and development capabilities. The government
must take an active role in helping universities, research institutes, and companies conduct
innovative research and nurture talent.

Second, we must create clear rules and standards that fit us perfectly. Through this, we can manage
global technologies with our own hands and utilize them according to the needs of the nation.

Third, realistic international cooperation is also essential. Since we cannot create all technologies
alone, we must join forces with trustworthy countries to simultaneously foster technological
independence and global competitiveness.

When introducing AI in the public sector, procurement policies to protect "digital sovereignty" must be
established. It is worth considering requirements such as prioritizing the use of domestic technology
or, when bringing in foreign technology, requesting conditions like disclosure of source code,
domestic storage of data, and technology transfer.

However, pursuing digital sovereignty does not mean technological isolation or protectionism. The
core of true digital sovereignty is to actively participate in the flow of global innovation and achieve
technological development based on openness and cooperation. Hope for the future becomes
stronger through open cooperation, and we can achieve a technological leap through such
international solidarity and cooperation.

Rather than trying to achieve complete self-reliance in all technology areas, small and medium-sized
nations can strategically select important fields and intensively strengthen their capabilities. It is a
wise choice to secure thorough self-reliance and sovereignty in core technology fields directly related
to national security, while actively utilizing global cooperation in less sensitive fields to increase
efficiency and innovation.

Digital sovereignty is not simply a technical issue but a significant task where national vision and
strategy, international cooperation, and economic development are closely connected. The
government must establish clear strategies based on a long-term and systematic vision and, in this
process, exert joint efforts to turn hope into reality by joining hands with industry, academia, and civil
society.

Ultimately, overcoming the problem of technological dependency and securing digital sovereignty in
the introduction of AI in the public sector may be a difficult challenge, but we have sufficient will and
potential to achieve it. We will open the future by joining forces for long-term national interest,
security, and sustainable digital growth.

5.5 A Balanced Approach for the Future of Public Sector AI Adoption
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Introducing AI in the public sector means more than just technological application. There are various
checkpoints such as data sovereignty and personal privacy protection, algorithmic fairness and bias
issues, the accountability and legal legitimacy of AI decision-making, and securing technological
dependence and digital sovereignty.

In the process of handling this, we must constantly reflect on finding an appropriate balance point
between values and efficiency. Emphasizing data privacy may degrade the efficiency of AI systems;
conversely, prioritizing efficiency risks violating citizens' rights. Furthermore, a paradoxical situation
may arise where the more fairness and transparency of algorithms are pursued, the more complex
the technology becomes and the higher the dependence on technology becomes.

The introduction of AI in the public sector is a difficult process of finding a balance point among
efficiency and human rights, innovation and stability, and openness and national sovereignty. To
maintain this balance, several important principles must be observed.

First is the "human-centered" principle. Technology must be a means to enrich human life and realize
public values. Human rights and happiness must come before technology.

Second is the "inclusivity" principle. Technological advancement must not benefit only specific groups
while marginalizing others. All citizens should be able to enjoy the benefits of AI without
discrimination.

Third is the "transparency and accountability" principle. AI's decision-making process must be
transparent so that anyone can understand it, and responsibility must be clearly established when
problems occur.

Fourth is the "cooperation and participation" principle. Various entities such as citizens, experts,
companies, and civil society organizations must actively participate in the design and operation
process of AI systems. It is important to continuously reflect citizens' opinions and experiences.

To observe these principles in reality, the government can choose the following practical methods.

First, a gradual and experimental approach is needed. Rather than introducing AI to all fields at once,
it should be applied progressively, starting from fields with low risk and clear utility. Safe experimental
environments such as "regulatory sandboxes" are also useful.

Also, an approach of continuous learning and adaptation is important. Since technology is constantly
changing and social impacts are difficult to predict, the government must always monitor the situation
and adjust policies flexibly.

Finally, it is necessary to emphasize the importance of international cooperation. The challenges of AI
are by no means the problem of only one country. Global cooperation, where countries share
experiences and knowledge and create common standards, is essential.

When the public sector embraces AI, what is important, even more than the speed of technological
development, is deep reflection on "what kind of society we want to create." If AI replaces simple and
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repetitive tasks, humans can focus on more creative and warm work. However, if we focus only on
technology, we might miss the values we truly hold dear. True innovation in the AI era means using
technology wisely while simultaneously thinking about the kind of society and values we desire. This
is why we need a direction where we become the masters of technology rather than letting
technology lead our lives.
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Chapter 21: Achievements and Limitations of AI in Public
Administration
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1. Cost-Benefit Analysis of Introducing AI in the Public Sector

Introducing artificial intelligence technology into the public sector requires significant initial
investment. These investments include hardware costs, software development and purchase costs,
data collection and refining costs, and personnel training costs. When introducing the latest
technologies such as Large Language Models (LLM), substantial investment in computing resources
is required. However, despite these initial costs, AI introduction brings cost-saving effects in various
aspects from a long-term perspective.

The effect of reducing labor costs through the automation of administrative tasks is significant. In the
case of the US federal government, research shows that approximately 3 billion dollars in annual
budget can be saved through task automation using AI. This allows public officials to move away from
simple and repetitive tasks and focus on more valuable work. In the case of the UK government,
there is a report that customer response costs decreased by about 40% with the introduction of AI
chatbots.

Additionally, the cost-saving effect from reducing administrative errors cannot be overlooked. AI can
make consistent judgments compared to humans, reducing costs incurred by administrative errors. In
the case of the Australian Taxation Office, there is a report that the error rate decreased by 30% after
introducing an AI-based tax return verification system, saving about 100 million dollars annually. Such
error reduction also leads to a decrease in the cost of processing civil complaints.

Increased social benefits due to improved administrative services are also an important effect of AI
introduction. When citizens' accessibility to administrative services improves and processing time is
shortened, corresponding social costs decrease. Research shows that Estonia's digital government
services save about 5.4 days per citizen annually. This holds significant value when converted
economically.

The cost-effectiveness of AI introduction varies by field. Generally, tasks with more data and regular
patterns show greater effects from AI introduction. Fields such as tax administration, welfare benefit
screening, and civil complaint response show a high Return on Investment (ROI), while fields like
complex policy decision-making or stakeholder coordination show a relatively low ROI.

The economic effects of AI introduction must consider not only direct cost savings but also indirect
effects. For example, improving the quality of public data, increasing trust in government, and
improving satisfaction with public services are difficult to convert into monetary value but hold
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important significance. In Singapore, a survey showed that citizen satisfaction rose by 15% after the
introduction of AI-based public services.

Furthermore, over time, the cost of AI technology tends to decline continuously while its effects
increase. Although costs are high and effects are limited initially, cost-effectiveness gradually
improves as the technology matures and spreads. In the case of South Korea, research indicates that
the cost of introducing AI in the public sector decreased by about 20% from 2019 to 2023, while the
effects increased by approximately 35%.

Measuring the effects of AI introduction accurately is not easy. Long-term or indirect effects are
difficult to quantify. Therefore, the development of new evaluation methodologies is necessary.
Currently, international organizations such as the OECD and EU are developing standardized
methods for measuring the effects of AI introduction in the public sector.

In conclusion, although the initial investment cost for introducing AI in the public sector is large, it
brings significant cost-effectiveness through increased administrative efficiency, reduced errors, and
improved service quality in the long run. However, to maximize these effects, a strategic approach
considering the characteristics of the introduction field and continuous monitoring of effects are
required.

2. Factors for Successful AI Implementation in Public Administration

Several factors must be harmoniously in place for successful AI implementation in public
administration. First, establishing a clear vision and strategy is essential. The introduction of AI
technology should be approached not as a simple technical project, but as part of administrative
innovation. Looking at successful cases, there was a firm will and vision from the top leader, and a
specific roadmap to realize it. Singapore's National AI Strategy, the UK's AI Sector Deal, and
Canada's Pan-Canadian AI Strategy all presented a clear vision at the national level.

The focus should be on practical problem solving. It should be centered on effectively solving actual
administrative problems rather than being AI for the sake of AI. Most successful AI projects started
with the goal of solving specific administrative problems. For example, Finland's tax refund prediction
system began with the specific goal of reducing the burden on citizens for tax reporting.

Another factor is securing high-quality data. Since AI learns based on data, the quality and quantity of
data determine the performance of the AI system. Although the public sector holds vast amounts of
data, this data is often not organized in a form suitable for AI learning. Tasks such as data
standardization, refining, and integration must precede. In Denmark, a dedicated agency for public
data quality management was established to prepare the data foundation for AI utilization.

The establishment of a data governance system is also important. Clear rules and procedures for
data sharing and utilization must exist for data linkage between departments to be possible. Estonia's
X-Road system is a platform that enables secure data sharing between departments, through which
various AI services could be developed.
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Strengthening human capacity is also an essential element for successful AI implementation. Not
only the technical personnel who will develop and operate AI systems, but also the digital capabilities
of general public officials who will use AI are important. Singapore is conducting basic AI training for
all public officials through the AI for Everyone program and is also operating the AI Apprenticeship
Programme to foster experts.

Change Management is also a crucial success factor. Since AI introduction entails changes in work
methods and organizational culture, systematic management of these changes is necessary. In the
case of the UK, leaders who will lead AI changes are designated in each department through the AI
Champions system, and they are spreading AI culture within the organization.

Establishing a public-private partnership model is also a key element of successful AI administration.
It is inefficient for the government to develop all AI technologies directly. It is important to utilize
innovative technologies and ideas from the private sector. The AI Centers of Excellence in the US is a
model where the government, private companies, and academia collaborate to develop public sector
AI solutions.

Establishing principles for ethical and responsible AI implementation is another indispensable
success factor. AI systems must be designed to be transparent, fair, and accountable. Canada's
Algorithmic Impact Assessment system provides a framework for pre-evaluating the ethical impact of
public sector AI systems.

Finally, a step-by-step approach and continuous improvement are important. Rather than trying to
change everything at once, it is more effective to start with small projects and expand gradually.
Looking at the case of AI introduction by the UK NHS, it started with specific areas such as skin
cancer diagnosis and expanded to other areas after achieving success. These factors are
interconnected, and it is difficult to succeed by pursuing only one. An integrated approach is required.
Furthermore, it is important to appropriately combine these elements and set priorities according to
the situation of each country and organization.

3. Challenges

There are several barriers and challenges in implementing AI in public administration. Effectively
overcoming these is the key to successful AI introduction.

The first major barrier is data-related issues. The lack of high-quality data is a key factor that
degrades the performance of AI systems. Public sector data is often dispersed across multiple
systems and exists in non-standardized forms. Additionally, some data exists only as paper
documents that have not been digitized. These data problems act as a major constraint on the
learning and operation of AI systems.

Difficulties in data accessibility and sharing are also significant issues. In the public sector, data silos
are formed by department, making data sharing between departments difficult. In many cases, data
sharing is difficult due to legal and institutional constraints. Finding a balance between personal
information protection and data utilization is a common challenge for governments worldwide. This
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problem is more prominent in fields dealing with sensitive personal information, such as healthcare,
welfare, and taxation.

The second major barrier is technical complexity and a lack of infrastructure. AI, specifically the latest
Large Language Models (LLM), requires a high level of computing resources. Many government
agencies do not have such high-performance computing infrastructure. Integration with existing
legacy systems is also a technical challenge. Old government systems often do not interface
smoothly with new AI technologies. Cloud computing is being proposed as a solution, but cloud
adoption in the public sector is limited due to security and sovereignty issues.

The third barrier is the lack of human capacity. There is a significant shortage of specialized
personnel in the public sector to develop and operate AI systems. Government agencies are often at
a disadvantage in the competition for talent with private companies. It is difficult to attract excellent AI
talent due to low wages and rigid personnel systems. Furthermore, the lack of AI literacy among
general public officials is also a problem. Basic understanding and capabilities are needed to utilize
AI systems effectively, but many public officials are not prepared.

The fourth challenge is legal and institutional constraints. In many countries, there is a lack of clear
legal basis for utilizing AI in administrative decision-making. Issues such as whether AI's decisions
can be given legal effect and who is responsible for AI's decisions have not yet been clearly resolved.
Additionally, public procurement systems often make it difficult to introduce innovative technologies.
Strict pre-specification definitions, complex procedures, and long cycles are not suitable for
introducing rapidly evolving AI technology.

The fifth barrier is organizational culture and resistance. The public sector generally has strong
resistance to change and a risk-averse culture. Fear and distrust toward new technologies like AI
exist. Public officials may worry that AI will threaten their jobs or resist changing familiar work
methods. Overcoming this cultural resistance requires a clear change management strategy and
leadership.

The sixth challenge involves ethical issues and social concerns. The bias and fairness issues of AI
systems are important in the public sector because government decisions must be fair to all citizens.
Furthermore, the opacity of AI (the black box problem) can undermine the transparency and
accountability of administration. Citizens want to understand how AI made a decision, but complex AI
algorithms make this difficult to explain. Accordingly, research on Explainable AI (XAI) is actively
underway.

Finally, financial constraints and sustainability issues are also significant challenges. AI projects
require large initial investment costs, but the public sector often operates on a limited budget.
Additionally, short-term budget cycles often make long-term AI investment difficult. There is also the
issue of sustainability after project-based budget support ends. Many AI pilot projects are successful
initially but fail to be maintained in the long term due to a lack of continuous budget and support.
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These challenges are interconnected, and an approach that addresses them comprehensively is
needed. Governments around the world recognize these issues and are seeking solutions through
various policies and systems. Efforts such as establishing data strategies, building public cloud
infrastructure, creating AI talent training programs, reforming relevant laws, establishing change
management strategies, and preparing ethical guidelines are underway.

4. Technical Limitations and Social Acceptance

Although AI technology is developing rapidly, it still has several technical limitations. It is important to
understand these limitations and find a balance with social acceptance.

First, one of the core technical limitations of AI systems is the lack of generalization ability. Current AI
systems show excellent performance in specific trained areas but lack the ability to respond flexibly to
new situations or contexts. This is a significant constraint considering the complexity and variability of
administrative work. AI's limitations become prominent in administrative tasks that require handling
unstructured data or exceptional situations.

The lack of explainability in AI systems is also a major technical limitation. Complex AI models like
deep learning often operate as a black box, making it difficult to clearly explain how a specific
decision was reached. Considering the principle that administrative decisions must be transparent
and explainable, this is a major constraint. There is a trend in the US and EU to legally require
explainability for public sector AI systems. Accordingly, research on Explainable AI (XAI) is actively
being conducted, but it has not provided a complete solution.

Another technical limitation of AI systems is data dependency. Since AI depends heavily on the
quality and quantity of training data, insufficient or biased data directly affects AI performance. In the
public sector, securing high-quality data is often difficult due to issues like old legacy systems,
non-standardized data, and data silos between departments. Additionally, data access may be
restricted due to the protection of sensitive personal information.

Limitations also exist in terms of security and stability. AI systems can be vulnerable to various
security threats and are weak against adversarial attacks. These attacks aim to subtly distort the AI
system's judgment. Since public sector AI systems make important administrative decisions, these
security vulnerabilities can be a serious problem. Furthermore, the stability and reliability of AI
systems are also important issues. If an AI system stops working unexpectedly or provides incorrect
results, entire administrative services could be suspended.

These technical limitations directly affect the social acceptance of AI. The degree to which citizens
trust and accept AI systems depends on their performance, transparency, fairness, and
accountability. Social trust and acceptance of AI vary by country. In countries like Estonia and
Singapore, AI introduction is proceeding rapidly based on high levels of trust in digital administrative
systems. Conversely, some European countries and the US are taking a more cautious approach due
to concerns about AI bias and surveillance.

Several important elements are needed to increase social acceptance.
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First, transparency and explainability are important. Citizens must be able to understand how AI
works and makes decisions. In France, an Algorithm Transparency Law for public sector AI systems
has been introduced to ensure citizens can know how administrative decisions concerning them are
made.

Second, fairness and non-discrimination must be guaranteed. If AI systems make decisions
disadvantageous to specific groups or reinforce social inequality, they will cause public backlash. In
the US, efforts are being made to evaluate and improve the fairness of AI systems through the AI
Risk Management Framework.

Third, human-centered design and control are important. AI should support human decisions rather
than completely replacing humans. The principle that final decision-making authority and
responsibility must rest with humans is important. The EU AI Ethics Guidelines emphasize human
oversight as a core principle.

Fourth, citizen participation and communication are necessary. Communication efforts to collect
citizens' opinions and address concerns during the AI introduction process are important. Finland's AI
Citizen Participation Forum provides opportunities for citizens to participate directly in AI policy
decisions.

Fifth, a step-by-step and verified approach is important. Rather than introducing AI on a large scale
from the beginning, it is effective to verify it through small pilot projects and expand gradually to gain
citizens' trust. In the case of the UK NHS, they introduced AI in limited areas such as medical image
analysis, verified the results, and then expanded to other areas.

Finding a balance between technical limitations and social acceptance is an ongoing challenge. As
technology advances, some limitations may be resolved, but new problems may emerge. For
example, recent Large Language Models (LLM) show much better language understanding and
generation capabilities than previous AI systems, but they face the problem of hallucination, the
plausible presentation of information that is not true. This is a serious concern in the public sector,
where the accuracy of administrative information is crucial.

Furthermore, as AI technology advances, ethical and legal considerations are also becoming more
complex. Various issues are being raised, such as the location of responsibility for AI systems that
make autonomous decisions, intellectual property issues like copyright, and the balance between
personal information protection and data utilization. These issues require not only technical solutions
but also social and legal consensus.

Social acceptance of AI manifests differently depending on culture and context. While some societies
are relatively lenient about giving up some privacy for efficiency and convenience, others tend to
prioritize personal information protection more. A tailored approach considering these cultural
differences is necessary.

To balance technical limitations and social acceptance, the principle of Responsible AI is being
emphasized. This means that AI systems should be designed and operated to be fair, transparent,
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and accountable. Many countries, including Canada, the EU, and Singapore, use Responsible AI
principles as basic guidelines for public sector AI introduction.

Additionally, Ethical AI Design is emerging as an important approach. This means integrating ethical
considerations from the early stages of AI system development. For example, this includes tools for
detecting and resolving algorithmic bias, technologies for increasing explainability, and methods for
strengthening personal information protection.

International cooperation and standardization are also important solutions. Since AI is a technology
that transcends borders, international cooperation and standardization are necessary. International
organizations such as the OECD, UNESCO, and the EU are developing global guidelines on AI
ethics and governance. These efforts serve as important reference materials for governments to
establish AI policies.

Finding a balance between AI's technical limitations and social acceptance is a core task of AI
introduction in the public sector. This requires a comprehensive approach not only in technical
improvement but also in institutional, ethical, and social aspects. While some limitations may be
resolved as technology advances, new challenges will also emerge. Therefore, AI introduction in the
public sector should be approached as a process of continuous learning and adaptation. In countries
like South Korea, which has developed IT infrastructure and a high level of digital government,
narrowing the gap between technical possibilities and social expectations is a major task. The Korean
government is attempting a balanced approach, including citizen-centered design, securing
transparency, and preparing ethical guidelines alongside strengthening technical capabilities, with the
goal of 'AI administrative services that citizens can feel.' If these efforts are successful, Korea could
become a global model in the field of AI administration.
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Chapter 22: Ethics for Inclusive AI Administration
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1. AI Ethical Principles in the Public Sector

With the introduction of artificial intelligence in the public sector, governments are establishing ethical
frameworks to ensure that AI systems respect public values and citizens' rights. These ethical
frameworks vary across countries based on cultural, social, and legal backgrounds. In 2023, the
White House announced the "AI Bill of Rights," presenting five core principles: Safe and Effective
Systems, Algorithmic Discrimination Protections, Data Privacy, Notice and Explanation, and Human
Alternatives, Consideration, and Fallback. The U.S. ethical principles focus on protecting individual
rights and freedoms, mandating that federal agencies comply with these standards when deploying
AI systems.

The European Union has established the world's most comprehensive AI regulatory framework
through the "AI Act," which sets strict ethical standards for the use of AI in the public sector. The EU's
ethical principles emphasize seven elements: human agency and oversight; technical robustness and
safety; privacy and data governance; transparency; diversity, non-discrimination, and fairness;
societal and environmental well-being; and accountability. The EU has introduced a tiered regulatory
system based on the risk level of AI systems, requiring more rigorous assessment and supervision for
"high-risk" AI systems used in the public sector.

Singapore provides guidelines for four core areas through its "Model AI Governance Framework":
internal governance structures and measures, determining human involvement in decision-making
models, operational management of AI systems, and communication with stakeholders. Singapore's
approach emphasizes building an AI ethics ecosystem through the voluntary participation of industry
and the sharing of best practices rather than legal enforcement. Public institutions play a leading role
in applying this framework and emphasize the "human-over-the-loop" principle for AI decisions.

Canada regulates specific requirements for automated decision-making systems in government
agencies through the "Directive on Automated Decision-Making." This directive includes principles
such as algorithmic impact assessment, transparency, quality assurance, human intervention,
fairness, and legality. It applies different levels of oversight and transparency requirements across
four stages, depending on the degree of impact the algorithmic decision-making has on individuals.
Canada's approach is noteworthy for providing practical and specific guidelines.

Japan's AI ethical principles are based on the "Social Principles of Human-centric AI," emphasizing
respect for human dignity, respect for diversity, promotion of broad participation, protection of privacy,
ensuring security, fair competition, and promotion of innovation. Japan particularly values the balance
between technical innovation and human dignity, considering situations where AI is used for social
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services such as elderly care in an aging society. In the public sector, these principles ensure that
ethical considerations are reflected in the design and operation stages of AI systems.

South Korea has established AI ethical principles through the "Ethical Guidelines for Artificial
Intelligence" and the "Strategy for Realizing Trustworthy AI." Korea's ethical principles contain eight
core values: guaranteeing human dignity, pursuing the public good, safety of technology,
transparency and explainability, non-discrimination and fairness, privacy protection, accountability,
and participation. In the public sector, specific ethical considerations for government services are
presented through separate "AI Government Guidelines," and administrative agencies are
encouraged to conduct their own impact assessments when introducing AI systems.

Finland developed AI ethical principles for the public sector as part of its "AI Finland Programme,"
which emphasizes values such as trust, transparency, sustainability, safety, and human-centric
design. Finland's approach is characterized by actively encouraging citizen participation in the design
of public services and promoting ethical considerations throughout the entire lifecycle of AI systems.
Furthermore, to increase the transparency of public sector AI systems, it operates an "AI Registry" to
disclose information on all AI systems used by the government.

Australia presents eight principles through its "AI Ethics Framework": human, societal, and
environmental well-being; human-centered values and fairness; privacy protection and data security;
reliability and safety; transparency and explainability; contestability; accountability; and control and
oversight. Australia's ethical principles focus on protecting the rights and interests of vulnerable
groups such as Indigenous communities, and they provide specific checklists and assessment tools
for applying these principles when introducing AI in the public sector.

The "Recommendation on AI" by the OECD, an international organization, presents five principles:
inclusive growth and sustainable development; human-centered values and fairness; transparency
and explainability; robustness and safety; and accountability. Many countries use these as a basis for
establishing their own AI ethical principles. UNESCO emphasizes human rights protection,
environmental preservation, respect for social diversity, privacy protection, and human oversight
through its "Recommendation on the Ethics of AI." These international principles play an important
role in forming a common foundation for global AI governance.

Comparing the AI ethical principles of different countries reveals that several common values and
principles exist. A human-centric approach, fairness and non-discrimination, transparency and
explainability, safety and robustness, privacy protection, and accountability are core values
emphasized in most countries. However, there are significant differences between countries in how
these common principles are implemented. While the U.S. emphasizes individual rights and
freedoms, the EU focuses on protection through a comprehensive regulatory system. Asian countries
tend to place more emphasis on social harmony and collective interests.

Approaches to increasing the effectiveness of public sector AI ethical principles also differ by country.
Some countries prioritize legally binding regulations, while others prefer a flexible approach through
voluntary guidelines and the sharing of best practices. Additionally, some countries support the
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practice of ethical principles by introducing specific implementation mechanisms such as impact
assessments or certification systems. These diverse approaches reflect the legal, cultural, and social
contexts of each country and provide rich perspectives for global discussions on AI ethics.

There are several common challenges in effectively implementing public sector AI ethical principles
across nations. Key challenges include the difficulty of translating abstract principles into concrete
guidelines, coordinating opinions among various stakeholders, ensuring regulatory flexibility to
respond to rapid technological development, and determining how to monitor and evaluate
compliance with ethical principles. To address these challenges, many countries are adopting a
multilateral approach through cooperation with academia, industry, and civil society.

International harmonization and cooperation on AI ethical principles are also important topics. In a
situation where AI technologies and services are provided across borders, major differences in ethical
standards between countries can lead to confusion in global AI governance. Accordingly, efforts are
underway to develop a common AI ethical framework centered on international organizations such as
the OECD, G20, and UNESCO, and many countries are actively participating in this international
cooperation.

In conclusion, AI ethical principles for the public sector are essential elements that form the
foundation for trustworthy and inclusive AI administration. The diverse approaches and experiences
of different countries provide valuable lessons for one another, through which more advanced ethical
frameworks can be built. Future tasks involve effectively translating these ethical principles into
practical administrative practices and continuously developing them in line with the rapidly changing
AI technology environment.

2. Methods for Detecting and Mitigating Algorithmic Bias

Algorithmic bias refers to a phenomenon where an AI system produces unfair or discriminatory
results for specific groups or individuals. In the public sector, this bias is a critical issue as it can
directly affect citizens' rights and opportunities. Algorithmic bias primarily arises from biased training
data, incomplete problem definitions, limitations in model design, and bias in evaluation criteria. For
example, an AI trained on data containing past patterns of unequal decision-making risks reproducing
or even amplifying those inequalities.

The first step in detecting algorithmic bias is to analyze the results of the AI system across various
demographic groups. To this end, the distribution of results according to demographic characteristics
(such as gender, race, age, and region) is measured to check for statistically significant differences.
For instance, if a public recruitment AI system shows different passing rates for male and female
applicants, this could be a signal of potential gender bias. Such analyses should be performed
regularly and become even more important during system updates or social changes.

Various technical methodologies have been developed for bias detection. Statistical parity, equal
opportunity, and equalized odds evaluate algorithmic results based on various fairness criteria.
Counterfactual fairness analysis assesses how an algorithm's decision would change if a person's
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protected characteristics (e.g., gender, race) were altered. Bias amplification tests measure how
biases in training data are magnified by the model. These methodologies are useful for detecting
different types of bias and should be used complementarily.

Another important approach for detecting bias is independent external auditing. Third-party experts or
institutions review the AI system to identify potential biases and provide an objective evaluation.
Organizations such as the U.S. National Institute of Standards and Technology (NIST) are developing
standardized methodologies for evaluating the fairness of AI systems, providing objective evaluation
criteria for public sector AI systems. External audits should be conducted regularly for AI systems in
high-risk areas, and the results should be disclosed transparently.

The most fundamental way to mitigate algorithmic bias is to ensure the diversity and
representativeness of training data. Sufficient data representing various demographic groups must be
collected, and data on historically marginalized groups must be appropriately included. Efforts are
needed to recognize and minimize sampling bias that may occur during the data collection process.
Additionally, techniques to identify and correct imbalances or biases can be applied during the data
preprocessing stage. For example, methods such as resampling, weighting adjustment, and fairness
constraints can be used.

Efforts are also needed to minimize bias during the process of designing the algorithm itself.
Fairness-aware algorithms include fairness metrics as optimization goals during the learning process.
Adversarial debiasing techniques train models so that they cannot make predictions based on
protected characteristics. Causal modeling explicitly models causal relationships between features to
reduce the influence of biased correlations. These technical approaches help to prevent bias
proactively during the algorithm design stage.

Another important approach for bias mitigation is the participation of diverse stakeholders. By
involving people with various backgrounds and perspectives in the design and evaluation process of
AI systems, biases or negative impacts on specific groups can be discovered and resolved early. The
participation of vulnerable groups who may be potentially affected is crucial for identifying bias issues
that may arise in actual usage environments. Initiatives such as Denmark's "Digital Design Panel"
show a model where a panel including various citizen representatives reviews public AI systems and
provides feedback.

In the public sector, Algorithmic Impact Assessment (AIA) is gaining attention as a systematic
approach for bias detection and mitigation. This is a process of assessing the potential impact an AI
system may have on individuals and groups in advance and preparing measures to minimize
negative effects. The Canadian government's AIA tool is a good example of this approach, evaluating
the risk level of automated decision-making systems and recommending corresponding mitigation
measures. Such assessments should be introduced from the early stages of system development
and performed continuously throughout the system's lifecycle.

Transparency and explainability are core elements of algorithmic bias detection and mitigation. One
must be able to understand the decision-making process and rationale of an AI system to effectively
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identify and respond to bias. Explainable AI (XAI) technologies help interpret and explain the
decision-making processes of complex models. Methods such as LIME (Local Interpretable
Model-agnostic Explanations) or SHAP (SHapley Additive exPlanations) are useful for identifying the
main factors that influenced individual decisions. In public sector AI systems, such explainability is not
only a legal and ethical requirement but also essential for gaining citizens' trust.

Human intervention mechanisms are also important for responding to algorithmic bias. Systems must
be in place where humans can review and, if necessary, overturn decisions made by AI systems.
Human oversight is essential for the final decision in cases that significantly affect individual rights
and interests (e.g., determining eligibility for welfare benefits, supporting legal judgments).
Furthermore, clear procedures must be established to contest AI decisions and request corrections.
The UK's "Guidelines for Automated Decision-Making Systems" require public institutions to establish
a mechanism for appeals when introducing AI systems.

Legal and institutional devices to respond to algorithmic bias issues are also evolving. The EU's AI
Act imposes non-discrimination obligations on high-risk AI systems and requires them to have risk
management systems. Several U.S. states are introducing legislation that mandates bias audits and
impact assessments for public sector AI systems. These legal frameworks serve as an important
foundation for public institutions to systematically address algorithmic bias issues.

Global cooperation and knowledge sharing for algorithmic bias detection and mitigation are also
actively taking place. International initiatives such as the Partnership on AI and the Global
Partnership on AI (GPAI) serve as platforms for sharing research and best practices on algorithmic
fairness. The OECD's "AI Policy Observatory" promotes global learning by collecting and analyzing
policies and implementation cases from different countries. Such international cooperation
contributes to developing a common understanding and approach to responding to algorithmic bias.

Training specialized personnel to respond to algorithmic bias is another important task. To detect and
mitigate bias in AI systems, an understanding of ethical, social, and legal contexts is required in
addition to technical knowledge. Various educational programs for public sector AI managers are
being developed, and online courses like Finland's "Elements of AI" provide basic knowledge on AI
ethics and fairness to the general public. Such education should emphasize a convergent perspective
that connects technical understanding with social context.

Actionable checklists and guidelines are also important practical tools for responding to algorithmic
bias. The UK government's "Data Ethics Framework" provides a step-by-step checklist for public
sector AI projects, and Singapore's "AI Verify" provides testing tools to evaluate the fairness of AI
systems. These practical tools help translate abstract principles into specific actions and are useful
for institutions with limited technical expertise.

In conclusion, detecting and mitigating algorithmic bias is an essential task for inclusive AI
administration. This requires comprehensive efforts including organizational, institutional, and social
approaches as well as technical solutions. For public sector AI systems to provide fair and equal
benefits to all citizens, continuous monitoring and responses to algorithmic bias are essential. This
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should be recognized not merely as a technical issue but as a fundamental task for upholding social
values and public trust.

3. Ensuring Digital Inclusion for Vulnerable Groups

To ensure that the benefits of AI administration are evenly distributed among all citizens, it is
essential to secure the digital inclusion of vulnerable groups. Digital inclusion refers to the ability of all
individuals and communities to access and effectively utilize digital technologies and services.
Vulnerable groups include those who face difficulties in utilizing digital technology for various
reasons, such as the elderly, people with disabilities, low-income households, residents of rural
areas, and migrants. Ensuring that they are not marginalized from AI-based public services is both a
social responsibility in the digital age and a basic value of administration.

Improving digital access for vulnerable groups is the first critical task. Digital access refers to physical
access to the internet and digital devices, which is a basic condition for digital participation. Many
countries operate various programs for this purpose. The U.S. "Affordable Connectivity Program"
supports the cost of internet service for low-income households, and the UK's "Digital Inclusion
Strategy" is expanding the distribution of public Wi-Fi and low-cost digital devices. South Korea's
"Digital Learning Center" provides an environment where local residents can encounter digital
devices in their vicinity.

Beyond simple access, it is also important to develop digital literacy. Digital literacy refers to the
ability to understand and effectively use digital tools and services. AI-based services can feel more
complex than traditional digital services, thus requiring specialized education. Australia's "Be
Connected" program provides customized digital education for the elderly, and Singapore's "Silver
Infocomm Initiative" offers various learning opportunities for the digital participation of senior citizens.
Such education should be conducted in stages and repetitively, and should include practical content
linked to real life.

Improving accessibility for people with disabilities is also a vital part of digital inclusion. Accessibility
solutions tailored to various types of disabilities, such as visual, auditory, cognitive, and motor
impairments, are needed. Section 508 of the U.S. Rehabilitation Act and the EU's Web Accessibility
Directive legally require public digital services to comply with accessibility standards. AI technology
can significantly enhance accessibility through features such as voice recognition, text-to-speech,
and automatic caption generation. For example, AI apps like Google's "Lookout" or Microsoft's
"Seeing AI" help visually impaired people perceive their surroundings.

Multilingual support and cultural inclusion are also important factors. Citizens with diverse languages
and cultural backgrounds must be able to access public services. AI-based translation and
interpretation services are a great help in lowering these language barriers. The Canadian
government's "Language Portal" provides translation tools and resources for English and French, and
Australia's "Translating and Interpreting Service" supports the use of public services in more than 160
languages. Additionally, it is important to consider diverse cultural perspectives and values when
designing services.
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Alternative interfaces and multi-channel access points are vital for those who struggle with digital
technology. If all public services were provided exclusively in digital formats, citizens lacking digital
proficiency would risk being unable to access necessary services. Therefore, an "omni-channel"
approach that combines digital channels with traditional ones, such as telephone and in-person
services, is required. Denmark's "Digital Post Exemption" policy ensures that citizens who have
difficulty using digital services can still access public services through alternative means such as mail.
The UK's "Digital Assistance" program provides one-on-one support for citizens who need help using
public services.

User-friendly design of AI administrative services is important for increasing accessibility for all
citizens and vulnerable groups. Complex interfaces or technical jargon can be major barriers for
users lacking digital experience. Therefore, intuitive and simple interface design, clear instructions
and feedback, and a consistent navigation structure are necessary. The UK government's "Digital
Service Standard" provides guidelines to ensure that all public digital services are designed to be
simple and easy to understand. AI services can provide personalized experiences through adaptive
designs that automatically adjust the interface based on user behavior and preferences.

Collaboration and participation with vulnerable communities is an effective way to increase digital
inclusion. By involving vulnerable groups directly in the service design process, services can be
created that reflect their needs and preferences. The UK's "Digital Inclusion Champion Network"
supports local community leaders in leading digital inclusion programs. Sweden's "Digidel" network
coordinates digital capacity-building activities through collaboration between public institutions,
non-profit organizations, and corporations.

It is important to consider diversity and inclusion when designing AI services. "Inclusive design"
principles should be applied to consider the needs of users with diverse backgrounds and abilities.
This means designing with accessibility in mind from the beginning, which is more effective and
cost-efficient than adding it later. Microsoft's "Inclusive Design Toolkit" provides design
methodologies that consider various user needs. AI systems must be trained with data that
represents diverse user groups, and various user scenarios and usage contexts must be tested.

Expanding digital inclusion through public-private partnerships is also an effective strategy.
Governments, corporations, and civil society can collaborate to develop and implement programs that
increase the digital inclusion of vulnerable groups. The U.S. "Digital Literacy Alliance" supports
community digital capacity-building programs through cooperation between the government,
businesses, and non-profits. India's "Digital India" initiative is expanding digital infrastructure in rural
areas in collaboration with private companies. Such partnerships can combine resources and
expertise to have a broader and more sustainable impact.

Trust and safety issues are also important factors in the digital participation of vulnerable groups.
Many vulnerable citizens are reluctant to use digital services due to concerns about online privacy,
cybersecurity, and digital fraud. Finland's "Digital Support Network" provides cybersecurity education
and support for vulnerable groups. Estonia's "Digital ID" system combines a user-friendly interface
with strong security features to enable citizens to use public digital services safely. Creating a
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trustworthy digital environment is essential for encouraging the participation of vulnerable groups.

Community-based support systems are effective for strengthening the digital capacity of vulnerable
groups. Local libraries, community centers, and schools can be utilized as hubs for digital learning
and support. The U.S. "Digital Navigator" program trains community-based organizations to provide
digital access, devices, and technical support. Australia's "Tech Savvy Seniors" program provides
digital education for the elderly at local libraries and community centers. These community-based
approaches have the advantage of providing support in a familiar and accessible environment for
vulnerable groups.

It is important to continuously monitor and evaluate the effectiveness of digital inclusion policies.
Through data collection and analysis, the degree of digital participation, barriers, and needs of
vulnerable groups should be identified, and policies should be improved based on this information.
The UK's "Digital Inclusion Dashboard" visualizes digital inclusion levels by region and population
group. Norway's "Digitalization Council" regularly assesses the status of digital inclusion and provides
policy recommendations. Such evidence-based approaches help to allocate limited resources
effectively and maximize the impact of policies.

In AI administrative services for vulnerable groups, privacy protection and ethical considerations are
important. Vulnerable groups are often at risk of providing personal information without a sufficient
understanding of or choice regarding data utilization. Special safeguards are needed to ensure that
AI systems do not exacerbate their vulnerabilities. Canada's "Privacy Impact Assessment" system
requires assessing potential risks to vulnerable groups and preparing mitigation plans. The EU's
General Data Protection Regulation (GDPR) emphasizes clear and easy-to-understand consent
procedures for vulnerable groups. These safeguards allow vulnerable groups to enjoy the benefits of
digital services while maintaining control over their data.

International cooperation and knowledge sharing also contribute to improving digital inclusion. Many
countries face similar challenges, and mutual learning is possible by sharing successful approaches
and lessons. The ITU's (International Telecommunication Union) "Digital Inclusion Global Initiative"
shares best practices from various countries and supports capacity development. The World Bank's
"Digital Development Partnership" supports digital inclusion programs in developing countries. Such
international cooperation effectively utilizes resources and expertise to contribute to closing the global
digital divide.

In conclusion, ensuring digital inclusion for vulnerable groups is a critical task directly linked to the
social value of AI administration. This is not just a technical issue but also a matter of social equity
and democracy. To ensure that all citizens enjoy the benefits of AI administration equally, a
comprehensive approach is required, including guaranteeing physical accessibility, strengthening
digital capacity, user-friendly design, providing various channels, community participation, and
continuous monitoring and improvement. Through these efforts, AI administration can become a
means of realizing more inclusive and fair administrative services for all citizens, rather than
deepening existing social inequalities.



162

4. Citizen-participatory AI Governance

Citizen-participatory AI governance refers to a model in which citizens directly participate in the
decision-making process regarding the development and utilization of artificial intelligence systems.
This is based on the idea that not only technical experts and policymakers, but also ordinary citizens
should be able to provide input and set directions regarding the impact of AI systems on society.
Participatory governance can enhance the democratic legitimacy of AI systems, reflect diverse
perspectives and values, and promote social acceptance. In public sector AI, this participatory
approach is crucial because the government exists for the benefit of citizens and must be
accountable to them.

The first essential element of citizen-participatory AI governance is information accessibility and
transparency. Citizens must have easy access to information regarding the existence, purpose, and
operation of AI systems, as well as the data used and the expected impacts, to participate effectively.
Finland's "AI Registry" is a platform that discloses information on all AI systems used by the
government, allowing citizens to check which AI systems are being used and for what purposes. The
cities of Amsterdam and Helsinki provide information on the AI algorithms used in their cities through
"Algorithm Registers." This transparency is a fundamental prerequisite for citizens to form informed
opinions and participate in AI systems.

Citizen panels and juries are mechanisms that enable deliberative participation in complex AI policy
issues. This is a process where randomly selected citizens learn about and discuss specific AI policy
issues in depth with the support of experts and then derive recommendations. During the
development of the UK's "Data Ethics Framework," a citizen jury discussed the ethical aspects of AI
and data utilization and presented recommendations. A citizen panel also played an important role in
the development of Australia's "Consumer Data Right" policy. Such deliberative processes are
effective in reflecting the perspectives of various citizens and forming informed public discourse.

Public consultations and feedback mechanisms enable broader citizen participation. This is a process
where the government publicly solicits opinions before introducing new AI policies or systems and
reflects them in the policy. During the development of Canada's "Directive on Automated
Decision-Making," opinions were collected from citizens through an online platform. The draft of the
EU's "AI Act" also reflected feedback from various stakeholders through public consultations. This
open approach contributes to gathering diverse perspectives and increasing the social acceptance of
policies.

Citizen science and crowdsourcing approaches are ways for citizens to contribute directly to the
development and evaluation of AI systems. Citizens contribute to the improvement of AI systems by
participating in data collection, algorithm testing, and reporting problems. The "Polination Project" is
an example of developing AI models for ecosystem conservation using data collected by citizens.
"Mozilla Common Voice" collects voice data of various languages and accents from citizens for voice
recognition AI. These participatory approaches increase the diversity and inclusion of AI systems and
provide citizens with opportunities to contribute to technological development.
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Digital democracy platforms are online spaces that facilitate citizen participation and discussion on AI
policies. Taiwan's "vTaiwan" provides a platform where citizens can present opinions, discuss, and
form consensus on digital policy issues, including AI. Iceland's "Better Reykjavik" is a participatory
platform where citizens can propose ideas and vote on city policies and services. These digital
platforms allow more citizens to participate in the policy-making process without the constraints of
time and space.

Integrating citizen participation into Algorithmic Impact Assessment (AIA) is also important. By
involving diverse citizen groups in the process of assessing the potential social impacts of AI
systems, social and cultural impacts that may be difficult for technical experts alone to identify can be
considered. Canada's AIA tool encourages consultation with communities that may be affected. New
Zealand's "Algorithm Charter" includes consultation with Indigenous communities, such as the Maori,
as an important element. Such participatory assessments help in a more comprehensive
understanding of the potential impacts of AI systems from various perspectives.

Including citizen representatives in AI ethics committees and oversight bodies is another important
element of participatory governance. This ensures that diverse social perspectives are reflected in the
oversight and regulation of AI systems, in addition to technical experts and policymakers. Denmark's
"Data Ethics Council" includes representatives from civil society and ordinary citizens as well as
technical experts. The committee for developing Australia's "AI Ethics Framework" also included
citizen representatives from various backgrounds. Such diverse compositions ensure that social and
ethical aspects are balanced with technical aspects in AI governance.

Community-based AI initiatives are models where local residents directly participate in the process of
utilizing AI to solve local problems. This is a bottom-up rather than a top-down approach, allowing for
the development of AI solutions that meet the needs and priorities of the community. New York City's
"Neighborhood Data" supports local residents in collecting and analyzing data about their areas for
use in policy-making. India's "Digital Saksharta Abhiyan" has community activists lead digital
technology education. These community-based approaches are effective in ensuring that AI
technology is applied to meet the actual needs of the local community.

AI literacy and education programs are essential for developing citizens' ability to form informed
opinions and participate meaningfully in AI systems. Finland's "Elements of AI" provides a free online
course so that all citizens can understand the basic concepts and impacts of AI. Singapore's "AI for
Everyone" program helps non-experts understand the possibilities and limitations of AI. Such
education should go beyond simple technical understanding and promote critical thinking about the
social impact and ethical aspects of AI.

It is important to ensure the inclusive participation of marginalized and vulnerable groups. If the
voices of citizens with diverse social, economic, and cultural backgrounds are not reflected in AI
governance, there is a risk that AI systems may be designed only for the interests of specific groups
or disadvantage certain groups. The UK's "Inclusive Economy Partnership" provides opportunities for
vulnerable groups to participate in digital policy-making. Australia's "Indigenous Digital Inclusion Plan"
supports the participation of Indigenous communities in the development of digital services and
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policies. Such an inclusive approach is essential for reflecting diverse social perspectives in AI
governance.

Participatory budgeting is a mechanism through which citizens directly participate in the allocation of
public budgets for AI and digital projects. This allows citizens to influence decisions about what kinds
of AI projects should receive public funding. The city of Paris allows citizens to propose and vote on
public projects, including smart city projects, through its "Budget Participatif" program. In Portugal's
national participatory budgeting program, citizens can also directly propose and select digital
innovation projects. Such approaches ensure that public AI investments reflect citizens' priorities and
needs.

Citizen assemblies and councils are structures that enable in-depth citizen participation in AI policies.
This is a process where randomly selected citizens learn about and discuss specific policy issues
over a long period and then derive collective recommendations. Ireland's "Citizens' Assembly"
demonstrated a successful model of a deliberative process for complex social issues, and this
approach can be applied to AI governance. France's "Convention Citoyenne pour le Climat" is a
model where randomly selected citizens discuss climate policy, a format also applicable to digital
policy. These deliberative processes provide a space for ordinary citizens to form and express
informed opinions on complex AI policy issues.

Collaboration with Civic Tech communities can promote the development of citizen-centered AI
solutions. Civic Tech refers to citizen-led initiatives that utilize technology to solve public problems.
Organizations such as "Code for America" or "mySociety" support citizens in directly developing
digital tools for improving public services. These groups can work with the government to co-develop
citizen-centered AI solutions, which can provide innovative solutions to problems that are difficult to
solve through traditional bureaucratic approaches.

A Regulatory Sandbox is a space where new AI technologies and regulatory approaches can be
tested in a limited environment, and citizens can participate in this process to provide feedback. This
approach, pioneered by the UK Financial Conduct Authority (FCA), is now being applied to AI
governance as well. Finland's "AI Lab" provides a platform to test and improve public sector AI
solutions together with citizens. Such experimental approaches are useful for assessing the actual
impacts of new AI systems and regulations and improving them based on citizens' experiences.

Citizen Charters on digital rights and AI ethics are documents that stipulate the principles AI systems
must follow and the rights of citizens, and citizens can participate in the process of developing them.
Barcelona's "Citizen Charter for Digital Rights" specifies the rights and protections citizens can expect
from digital services. Amsterdam's "Digital City Agenda" was also developed through citizen
participation and contains principles for guaranteeing citizens' digital rights. These documents act as
a contract between citizens and the government, setting shared expectations for the development
and use of AI systems.

Integrating citizen participation into independent oversight mechanisms, such as an Ombudsman, is
also important. Accessible channels are needed through which citizens can contest decisions or
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impacts of AI systems and request remedies. Denmark's "Data Ethics Ombudsman" is an
independent institution where citizens can raise concerns related to data and AI. Australia's
"Information Commissioner" plays a role in handling citizen complaints about automated
decision-making systems. These mechanisms increase the accountability of AI systems and provide
practical means of remedy for citizens.

To build a sustainable participation model, citizen participation must become an ongoing process
rather than a one-time event. This requires an institutional framework and sufficient resources.
France's "Conseil National du Numérique" is a permanent body that regularly organizes and supports
citizen participation in digital policy. Estonia's annual "Democracy Day" is a regular event where
citizens can provide input on government policies, including digital policy. These institutionalized
participation channels ensure that citizen participation becomes a routine part of AI governance.

Digital cooperatives and data sharing initiatives are innovative models that allow citizens to exercise
control over their data and AI systems. Spain's "Barcelona Data Commons" project provides a
structure where citizens can collectively decide on the collection and use of city data. The "DECODE"
project in the Netherlands develops technical tools that allow citizens to control how their data is
shared. These approaches enable citizens to become active participants rather than passive subjects
of AI systems.

Developing metrics and methodologies for evaluating the effectiveness of participatory AI governance
is also important. Continuous improvement is possible by measuring and evaluating the inclusion,
representativeness, and influence of the participation process. The OECD's "Open Government
Indicators" provide a framework for evaluating the quality and impact of citizen participation. The
World Bank's "Citizen Engagement Assessment Framework" also provides tools to measure the
effectiveness of the participation process. Such evaluations help ensure substantial and influential
participation rather than just formal participation.

In conclusion, citizen-participatory AI governance models are essential for ensuring that AI systems
reflect the values and needs of society as a whole. This requires a complex approach involving
various elements such as information accessibility and transparency, deliberative participation
mechanisms, digital platforms, inclusive approaches, and continuous institutionalization. Successful
citizen participation strengthens the democratic legitimacy of AI systems, promotes the harmonious
development of technology and society, and ultimately contributes to realizing better AI administration
for all citizens. This is a crucial direction for ensuring that AI aligns with social values and the public
interest, going beyond mere technical efficiency.
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Chapter 23: Prospects and Preparations for the Future of AI in
Public Administration
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1. Development of Next-Generation AI Technology and Its Application in Administration

Artificial intelligence technology continues to advance at a rapid pace, and these developments are
opening new possibilities in the field of administration. Next-generation AI technology is expected to
be more accurate, more autonomous, and capable of solving a wider range of problems than existing
AI. In particular, large language models (LLMs) are expected to bring about significant changes in the
administrative sector. While current LLMs focus on generating text and providing information, future
LLMs will possess more complex reasoning and decision-making capabilities.

One of the major development directions for next-generation AI is multimodal AI. Multimodal AI can
simultaneously process and understand various forms of data, such as images, voice, and video, in
addition to text. This can significantly change the way citizens communicate in administrative
services. For example, AI could immediately analyze documents or damage sites captured by a
citizen's camera to recommend or provide necessary administrative services. Such technology will
bring major changes to disaster response, civil complaint handling, and field administration.

Another important advancement is the development of Explainable Artificial Intelligence (XAI). In the
administrative field, AI's decisions must always be explainable, and the locus of responsibility must be
clear. Explainable AI will contribute to increasing the transparency and accountability of
administration by possessing the ability to clearly explain why a specific decision or recommendation
was made. This is especially important in sensitive administrative decisions such as tax
assessments, welfare benefit determinations, and licensing.

The development of autonomous agent technology will also have a significant impact on
administration. Autonomous agents are AI systems that can independently plan and perform complex
tasks, which will raise the level of automation in administrative work to the next stage. For example, it
will become possible to automatically collect and analyze data from multiple ministries at a citizen's
request to provide comprehensive services. This will be a great help in realizing the ideal of a
one-stop service.

The combination of quantum computing and AI will also open new possibilities in the administrative
field. Quantum computing can perform complex calculations that are impossible for existing
computers, helping to solve administrative challenges such as traffic flow optimization, complex
resource allocation problems, and climate change response. Although the combination of quantum
computing and AI is still in its early stages, it is expected to be utilized in many areas of administration
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in the future.

The convergence of neuroscience and AI is also a noteworthy development direction. As
neuromorphic computing, which mimics the way the human brain works, advances, AI will be able to
solve complex problems more efficiently. This can be usefully applied to complex policy decisions or
solving problems involving various conflicting interests.

These advancements in next-generation AI technology will accelerate the personalization of
administrative services. Administrative services tailored to the situation, needs, and preferences of
each citizen will become possible, resulting in both increased citizen satisfaction and administrative
efficiency. For example, AI will be able to understand a citizen's life cycle and situation to proactively
recommend or provide necessary services.

The advancement of artificial intelligence will also hasten the realization of predictive administration.
Sophisticated AI analyzes past data and current situations to predict future problems or needs,
allowing for proactive responses. This can be utilized in various fields such as disaster response,
crime prevention, and economic crisis management. For instance, AI can help predict disaster risks in
specific areas and deploy resources accordingly.

Furthermore, next-generation AI will enable the digitalization of administrative regulations into smart
formats. While traditional regulations apply the same rules to all subjects, AI-based smart regulations
can adjust the intensity and method of regulation according to the situation and risk level. This can
increase both the effectiveness and efficiency of regulations. For example, in food safety inspections,
AI can predict high-risk businesses to efficiently allocate inspection resources.

Another important development direction for future AI technology is collaborative AI. This is a method
where multiple AI systems work together to solve complex problems. In administration, it can be used
for the AI systems of multiple ministries to cooperate in creating comprehensive policy alternatives or
solving complex social issues. This will help move beyond the current siloed administrative structure.

However, the administrative application of these next-generation AI technologies also faces several
challenges. First, there is the issue of technical complexity. Sophisticated AI systems can become
more complex to operate and maintain, which requires strengthening technical capabilities in the
public sector. Additionally, the issues of data quality and integration are important. AI performance
depends heavily on the quality of training data, and administrative data is dispersed across ministries
with various formats, making integration difficult.

Ethical and legal issues will also become more complex. AI with enhanced autonomous
decision-making capabilities may cause more ethical and legal problems. Issues such as who should
be held responsible for AI's decisions and how to ensure that AI's decisions are not biased will
become important. There is also the issue of citizen acceptance. When introducing AI into
administration, it is important to consider not only technical possibilities but also how much citizens
accept and trust it.
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Despite these challenges, the administrative application of next-generation AI technology will become
an inevitable trend. The key is how to responsibly introduce and utilize these technologies. To
achieve this, it will be necessary to reorganize legal and institutional frameworks to match
technological advancements, improve the AI literacy of public officials and citizens, and establish
ethical guidelines.

2. Convergence of the Metaverse, Digital Twins, and Administration

The metaverse is a three-dimensional virtual world where the virtual and reality converge, serving as
a space where people communicate and engage in activities through avatars. These metaverse
technologies are opening new possibilities for administrative services. A digital twin is an exact
replica of a physical object or system in a virtual environment, which can be utilized in various
administrative fields such as city management, disaster response, and infrastructure operation.
These two technologies, combined with AI, are expected to fundamentally change the form and
delivery method of administrative services.

The metaverse can dramatically improve the accessibility of administrative services. Citizens will be
able to use various administrative services in a virtual space without having to physically visit
government buildings. This can be a great benefit to those who have had difficulty accessing
administrative services, such as the elderly with mobility issues, people with disabilities, and residents
of remote or mountainous areas. Metaverse administrative windows can operate 24 hours a day and
provide services in multiple languages, greatly enhancing accessibility.

The metaverse can become a new channel for citizen participation and communication. The
government can hold policy briefings, public hearings, and citizen forums in the metaverse space,
allowing more citizens to participate without constraints of time and space. Furthermore, the effects of
policies or urban plans can be visually simulated and shown in the metaverse, helping citizens to
understand and discuss policies more intuitively.

The metaverse can also play a major role in education and training. Training for public officials or
safety education for citizens can be conducted in the metaverse, allowing them to virtually experience
various situations that are difficult to implement in reality. For example, firefighters can train by safely
simulating various fire situations in the metaverse, and citizens can learn how to cope with disaster
situations such as earthquakes or floods by experiencing them realistically.

Digital twin technology will bring innovation to city management and planning. A digital twin that
reflects all of a city's infrastructure, traffic flow, energy use, and environmental data in real time helps
predict urban problems and find optimal solutions. For example, it can predict traffic congestion and
optimize signal systems, or simulate the best policies to reduce air pollution. Cases such as
Singapore's Virtual Singapore project or Helsinki's digital twin have already demonstrated these
possibilities.

The utilization of digital twins and the metaverse will also expand in the fields of architecture and
urban planning. Before constructing new buildings or infrastructure, their effects and impacts can be
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simulated on a digital twin. This enables more efficient and sustainable urban development.
Additionally, citizens can experience planned urban changes in the metaverse and provide feedback,
making participatory urban planning possible.

In the field of disaster management, digital twins will become an important tool. By simulating various
disaster situations such as floods, earthquakes, and fires on a digital twin, it is possible to identify
high-risk areas and establish optimal evacuation routes and response strategies. When an actual
disaster occurs, the situation can be monitored in real time through the digital twin, and resources can
be effectively deployed. This will be of great help in minimizing loss of life and property damage.

The combination of the metaverse and digital twins will further advance the personalization of
administrative services. It will become possible to simulate and provide services tailored to each
citizen's situation and needs in a virtual space. For example, for a citizen considering purchasing a
home, the government can comprehensively show the traffic, education, medical, and safety
conditions of a specific area and guide them on housing support policies suited to their individual
situation.

In the field of international cooperation, the metaverse will also open new possibilities. It will become
possible to meet, hold meetings, and cooperate with government officials from other countries in the
metaverse without physical travel. This enables more frequent and effective communication while
reducing the cost and carbon footprint of international meetings. It also becomes a platform to
maintain cooperation during international crises such as disasters or epidemics.

However, the administrative use of the metaverse and digital twins also faces several tasks. First,
there is the problem of the digital divide. To access the metaverse, high-performance devices and
stable internet connections are required, which not all citizens possess equally. The elderly or
low-income groups may be disadvantaged in terms of accessibility, which could cause equity issues
in administrative services.

The issue of personal information protection and security is also important. The metaverse and digital
twins will collect and utilize more personal data, carrying the risk of privacy infringement or misuse
during this process. Additionally, identity verification and security issues in the virtual space are tasks
that must be resolved. Administrative services in the metaverse require a high level of security and
reliability.

There are also issues of technical standardization and interoperability. With various metaverse
platforms in existence, the government must decide which platform to choose or how to link with
various platforms. This is an important issue that affects citizen accessibility and service consistency.
The development of standardized protocols and interfaces will be necessary.

The establishment and operation of the metaverse and digital twins require significant costs and
technical expertise. A city-scale digital twin requires vast data collection and processing capabilities.
This can be a burden for local governments or countries lacking financial resources and technical
skills. Therefore, a stepwise approach and cost-effective implementation strategies will be needed.
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Nevertheless, the metaverse and digital twins will establish themselves as important technologies
that will shape the future of administrative services. Leading governments have already begun
preparations for the introduction and utilization of these technologies. In the future, the key challenge
will be how to design these technologies so that all citizens can access and benefit from them
equally.

3. Redefining the Role of Government in a Hyper-connected Society

A hyper-connected society refers to a society where everything, including people, objects, and
spaces, is connected via a network and exchanges information in real time. With the development of
5G and 6G communication technologies, the Internet of Things (IoT), and artificial intelligence, a
hyper-connected society is already becoming a reality. This environmental change requires
fundamental shifts in the roles and functions of the government. In a hyper-connected society, the
government must serve as a facilitator and coordinator of connections rather than just a simple
service provider.

In a hyper-connected society, the importance of data grows even further. As everything becomes
connected, vast amounts of data are generated, and this data becomes a core resource for
administration and policy. The government needs new approaches to how it will collect, manage, and
utilize this data. Management systems for data quality, transparency, security, and accessibility must
be established. Additionally, the role of promoting social value creation through the opening and
sharing of public data becomes important.

In a hyper-connected environment, the government is likely to evolve into a platform government. A
platform government means that rather than the government directly providing all services, it provides
a foundation where various actors can connect and collaborate. The government provides data, APIs,
and standards, allowing the private sector, civil society, and other government agencies to utilize
them to develop and provide innovative services. Such an approach can promote innovation and
diversification of public services.

Network governance will also become an important government operation method in a
hyper-connected society. Complex and diverse social problems are no longer easy for the
government to solve alone. The government must form networks with various stakeholders and
coordinate cooperation among them. This means a shift from traditional hierarchical and
control-oriented governance to horizontal and collaborative governance.

Another important role of the government in a hyper-connected society is building a digital safety net.
As everything becomes connected, cyber security threats increase, and digital divide or alienation
issues may also arise. The government must ensure a safe digital environment, protect digitally
vulnerable groups, and support all citizens so they can enjoy digital benefits. Digital literacy
education, strengthening cyber security, and improving digital accessibility will be important policy
areas.
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In the hyper-connected era, the need for international cooperation on issues that transcend borders
increases. Many issues such as cybercrime, data sovereignty, digital trade, and artificial intelligence
ethics must be addressed at an international level. To respond to these global issues, the
government must strengthen international cooperation and actively participate in the formation of
international norms and standards. A balanced approach is needed to protect national interests and
values amidst competition between digital superpowers while leading global cooperation.

In a hyper-connected society, the form and scope of citizen participation also expand. Digital
technology allows citizens to participate more easily and directly in the policy-making process.
Various participation channels such as online voting, digital public hearings, and citizen proposal
platforms will develop. The government can actively utilize these digital participation tools to
implement a more open and inclusive democracy. At the same time, institutional mechanisms to
ensure the representativeness, security, and accessibility of digital participation must also be
established.

In a hyper-connected environment, the personalization and proactivity of public services will be
further strengthened. By utilizing various types of data and AI, it becomes possible to provide
customized services tailored to each citizen's situation and needs, and to implement proactive
administration that predicts and responds before a problem occurs. For example, it will become
possible to automatically recommend welfare benefits suited to a specific citizen's life cycle and
situation, or to proactively provide preventive medical services to citizens at health risk.

One of the roles of the government in a hyper-connected society is to build a foundation of digital
trust. In a digital environment, issues such as identity verification, data authenticity, and the safety of
digital transactions become important. The government must build and manage digital trust
infrastructure through digital ID systems, blockchain-based authentication systems, and digital notary
services. This is an essential condition for the digital economy and society to function smoothly.

In a hyper-connected society, the boundary between the government and the private sector, as well
as the division of roles between central and local governments, also needs to be redefined. As data
and services become connected and integrated, the traditional boundaries between ministries or
agencies gradually blur. The government should reorganize its organizational structure and
decision-making system into more flexible and collaborative forms in line with these changes. In
data-based administration, data sharing and integration among ministries become key tasks.

The methods of regulation must also change in a hyper-connected society. It is difficult to effectively
respond to rapidly developing technologies and business models with traditional regulation methods.
The government needs to introduce more flexible and adaptive regulatory approaches. A balanced
regulatory system that protects public interests without hindering innovation, such as regulatory
sandboxes, outcome-based regulation, and self-regulation, is required.

One of the important roles of the government in a hyper-connected society is the management of
digital commons. Public data, digital infrastructure, algorithms, and AI models can be seen as
important public goods in modern society. The government must ensure that these digital commons
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are accessed fairly and managed sustainably. This is important to prevent digital monopolies and
ensure that digital benefits are evenly distributed throughout society.

The way of working within government organizations must also change in a hyper-connected
environment. As remote work, collaboration tools, and AI-based work support spread, the work
environment and methods of public officials will change significantly. The government must establish
an organizational culture and systems that accommodate and promote these changes. Innovation in
work using digital technology, data-based decision-making, and collaboration between departments
should be encouraged.

In a hyper-connected society, the government must also serve as a guardian of digital ethics and
values. It must ensure that technological development does not infringe upon basic values such as
human dignity, autonomy, and privacy. Appropriate regulations and guidelines must be established to
ensure that autonomous systems such as AI are designed and operated according to ethical
principles. This is essential for maintaining social trust in technology.

The government's service delivery methods must also innovate in a hyper-connected society. Moving
away from physical visits or paper-based processing, ubiquitous service provision through various
channels such as mobile devices, wearable devices, and IoT devices becomes possible. The
government must enable citizens to conveniently use administrative services anytime and anywhere
through such multi-channel service strategies.

In a hyper-connected society, the decentralization of information and power takes place. Citizens can
access more information and voice their opinions directly through social media and other platforms.
The government must communicate in a more transparent and conversational manner in line with
these changes. Rather than one-way information delivery, two-way communication and cooperation
with citizens should be strengthened.

In a hyper-connected society, digital divide and imbalance between countries also become important
issues. Imbalances may occur in access to digital technology and infrastructure, data sovereignty,
and digital trade. Governments of developed countries should contribute to enhancing global digital
inclusion through international digital cooperation and development support. This is essential for
creating a sustainable digital ecosystem that benefits all countries in the long term.

Securing digital sovereignty also becomes an important task for governments in a hyper-connected
society. Excessive external dependence on core digital technologies and infrastructure can be a risk
to national security and sovereignty. The government must independently secure important digital
capabilities, protect core digital infrastructure, and actively participate in the formation of international
digital norms. This is an essential condition for national competitiveness and security in the digital
age.

4. Future Administrative Talent

The development of artificial intelligence and automation technology will bring fundamental changes
to the roles and required competencies of the administrative workforce. Repetitive and standardized
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tasks will gradually be automated by AI and robots, and human public officials will focus on more
complex and creative tasks. These changes have important implications for the competencies
required of future administrative talent and the government's workforce structure.

One of the most important competencies for future administrative talent is digital literacy. This goes
beyond the mere ability to use digital tools to include the ability to understand and utilize data and
algorithms, the ability to effectively collaborate with AI systems, and the ability to judge the
possibilities and limitations of digital technology. Public officials in all fields must possess basic digital
literacy, and a higher level of digital understanding will be required, especially for leaders driving
digital transformation.

Furthermore, complex problem-solving skills and critical thinking will become very important for future
administrative talent. While AI can solve standardized problems well, problems with high uncertainty
and intertwined factors still require human judgment and insight. Public officials must possess the
ability to analyze complex social issues from various angles, coordinate various interests, and derive
creative solutions.

Communication and collaboration skills are also core competencies for future administrative talent. In
a hyper-connected society, collaboration not only between departments within the government but
also with various actors such as citizens, businesses, and civil society becomes more important.
Public officials need the ability to easily explain complex policy issues, communicate effectively with
various stakeholders, and collaborate with people from different backgrounds and expertise.

Ethical judgment and accountability are also important competencies for future administrative talent.
As automated systems like AI make many decisions, it becomes important to judge the ethical
impacts of these technologies and utilize them responsibly. Public officials must understand the
impact of technology on public values such as fairness, transparency, and accountability, and be able
to reflect this in administrative work.

Adaptability and learning ability are also essential competencies for future administrative talent.
Technology and society are changing very rapidly, and the administrative environment continues to
change accordingly. Public officials need the ability to quickly acquire new technology and
knowledge, respond flexibly to changing situations, and continuously learn and grow. Lifelong
learning will be a core value for future administrative talent.

These changes in competencies will also affect the government's workforce structure and operation
methods. In future government organizations, the proportion of personnel in charge of routine and
repetitive tasks will decrease, while the proportion of personnel in charge of high-value-added tasks
such as policy analysis, service design, interest coordination, and innovation management will
increase. Additionally, the need for new job categories such as data scientists, AI experts, and digital
service designers will increase.

To respond to these changes, the government must innovate the public official education and training
system. Competency development using various methods such as practical-based learning,
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project-centered education, mentoring, and online learning will become more important than
traditional lecture-style education. In particular, systematic education programs for strengthening
digital capabilities are needed, and support should be provided so that public officials in all ranks and
fields can possess the basic competencies required in the digital age.

Recruitment methods for public officials also need to change. In the future, recruitment methods that
comprehensively evaluate problem-solving skills, creativity, collaboration skills, and digital capabilities
will become more important than simple knowledge evaluation. Additionally, it is necessary to expand
flexible workforce operation methods such as talent exchange with the private sector, project-based
contracts, and expert advisory groups so that talent with various backgrounds and expertise can
enter the government.

Establishing a Work Smart environment is also an important task. An environment where public
officials can work efficiently anytime and anywhere through remote work, flexible work hours, and the
use of collaboration tools must be created. This not only increases work productivity but also supports
work-life balance and helps create conditions for diverse talent to work in the government.

Job redesign is also necessary. As AI and automation spread, the content of many administrative
jobs will change. The government must systematically analyze these changes and redefine the roles,
responsibilities, and required competencies for each job. In particular, a clear distinction must be
made between tasks that AI can replace and tasks that human public officials should focus on, and
jobs must be redesigned accordingly.

Evaluation and reward systems for public officials also need innovation to fit the future administrative
environment. Evaluation indicators that reflect various values such as innovativeness,
problem-solving skills, collaboration skills, and citizen satisfaction should be developed rather than
simple work throughput or performance. Additionally, it is important to establish a reward system that
encourages creative ideas and innovative attempts.

Management plans for job changes due to AI and automation are also needed. As some
administrative tasks are automated, the relocation or retraining of the personnel who were in charge
of those tasks will be necessary. The government should proactively predict these changes and
prepare systematic support programs so that affected public officials can transition to new roles.

Knowledge management and intergenerational knowledge transfer are also important tasks. As
large-scale retirements of baby boomer public officials proceed, how to preserve and transfer their
experience and know-how becomes an important issue. Intergenerational knowledge transfer should
be promoted through various methods such as knowledge management systems using digital tools,
mentoring programs, and storytelling-based experience sharing.

Finally, the innovation of the educational system for nurturing future administrative talent is also
necessary. Traditional public official training courses, such as public administration departments in
universities, must reorganize their curricula to fit the digital age. Education in new fields such as data
science, digital service design, and AI ethics should be strengthened along with public administration
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and policy science. Furthermore, it is desirable for public official training institutions, universities, and
private educational institutions to cooperate to build an integrated educational ecosystem for future
administrative talent.

Nurturing future administrative talent and responding to changes in workforce structure are key
elements for the success of the government's digital transformation. No matter how good the
technology and systems introduced are, it is difficult to succeed without talent who can effectively
utilize and manage them. The government must proactively predict changes in the future
administrative environment and prepare systematic talent nurturing and organizational innovation
strategies. Through this, it will be possible to implement a government that can create public value
and improve the quality of life for citizens even in the AI era.
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1. Global Trends and Implications of AI in Public Administration

Artificial intelligence technology is bringing revolutionary changes to administrative systems
worldwide. Leading countries such as the United States, the United Kingdom, Singapore, and Estonia
are already achieving remarkable results by introducing AI across their administrations. These
nations are going beyond simply adopting technology; they are fundamentally redesigning the way
governments operate and provide services with AI at the center. In particular, the United States is
systematically promoting the introduction of AI throughout the federal government through the
Executive Order on the Safe, Secure, and Trustworthy Development and Use of Artificial Intelligence
in 2023, accelerating innovation through public-private partnership models.

The European Union is establishing an AI regulatory framework through the AI Act while actively
supporting the adoption of AI in the public sector through the Digital Europe Programme. This effort to
find a balance between the ethical use of AI and innovation serves as an important reference for
Korea. In particular, Europe's risk-based approach is evaluated as a rational model that applies
different levels of regulation according to the risk level of the AI system.

Among Asian countries, Singapore is building the most leading AI administrative model through its
Smart Nation initiative. Singapore is demonstrating a best practice that secures both efficiency and
reliability by establishing a government-wide data sharing platform and an AI ethics framework.
Japan's Society 5.0 plan and China's Next Generation AI Development Plan are also drawing
attention as unique AI administrative models reflecting each country's characteristics.

These global trends suggest that AI administrative innovation means a paradigm shift in government
operation beyond simple technology introduction. New administrative paradigms made possible by
AI, such as data-driven decision-making, preemptive administrative services, and customized citizen
support, are spreading rapidly. In particular, the emergence of Large Language Models (LLMs) has
opened up new possibilities for simplifying complex administrative procedures and innovating
communication between citizens and the government.

Another notable feature in global trends is that the importance of ethical and legal frameworks for AI
administration is being increasingly emphasized. The NIST AI Risk Management Framework in the
U.S., the EU AI Ethics Guidelines, and the OECD AI Principles all demonstrate international efforts
for responsible AI use. This reflects the recognition that ethical and institutional devices to regulate
technology are just as important as technical development itself.

International organizations are also actively working to create global standards for AI administration.
The OECD is comparatively analyzing each country's AI policies through the AI Policy Observatory,
and the UN is exploring ways to utilize AI to achieve Sustainable Development Goals (SDGs) through
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the AI for Good program. This international cooperation contributes to the global sharing and
dissemination of best practices and standards for AI administration.

Another important implication found in global trends is the increasing interest in the digital divide and
inclusion. The UK's Digital Inclusion Strategy and Australia's Digital Transformation Strategy
emphasize an inclusive approach to ensure that all citizens can enjoy the benefits of digital
innovation. This teaches the lesson that care must be taken so that technological innovation does not
create new forms of inequality.

A common success factor found in global trends of AI administration is strong leadership and a
government-wide cooperation system. Successful cases all possess the firm will and support of top
decision-makers, institutional devices for cooperation between ministries, and active collaboration
with the private sector. This shows that AI administration is not a simple technical project but a
government-wide transformation project.

Also noteworthy in global trends is the emphasis on the Human-centered AI approach. This contains
the philosophy that AI should develop in a direction that expands and supplements human
capabilities rather than replacing humans. Finland's AuroraAI and Canada's Responsible AI initiative
are representative examples based on this philosophy.

The spread of the Open Innovation model is also worth noting as a major global trend. Platforms such
as Challenge.gov in the U.S. and the GovTech Catalyst in the UK promote AI administrative
innovation by disclosing problems faced by the government and gathering creative solutions from the
private sector. This shows a new governance model that utilizes the intelligence and creativity of
society as a whole rather than the government trying to solve all problems directly.

The importance of data governance is also a part emphasized in global trends. Cases such as
Estonia's X-Road and Denmark's Basic Data Program show that a safe and efficient data sharing
system is an essential element for the success of AI administration. In particular, various approaches
are being attempted to find a balance between personal information protection and data utilization.

These global trends provide important implications for the development of AI administration in Korea.
First, strong and consistent political leadership and a government-wide promotion system are
needed. Second, building institutional and ethical frameworks is as important as technology
introduction. Third, it is necessary to create an open innovation ecosystem through cooperation with
the private sector and citizen participation. Fourth, an inclusive approach should be taken so that all
citizens can enjoy the benefits of AI administration. Fifth, data governance and information security
systems must be strengthened.

2. Vision and Future Direction of Korean AI Administration

The vision of Korean-style AI administration is a citizen-centered intelligent government. This means
using AI technology to provide customized services tailored to each citizen's needs and situation,
preemptively solving complex social problems, and establishing an efficient and transparent
administrative system. This vision should be set in a direction that accommodates the global flow of
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AI administrative innovation while reflecting the characteristics and pending issues of Korean society.

The first future direction of Korean AI administration is hyper-personalized citizen service. It is to
provide administrative services tailored to each citizen's situation, needs, and preferences using AI
technology. For example, customized welfare services for each life cycle, providing traffic information
based on individual behavioral patterns, and public education services tailored to individual learning
styles will be possible. To this end, institutional devices are needed to find a balance between the
safe use of citizen data and personal information protection.

The second direction is predictive and preemptive administration. It is to identify and respond to
social problems before they become serious by utilizing AI's data analysis and prediction capabilities.
It can be applied in various fields such as disaster prediction and preemptive response, discovery of
welfare blind spots, prevention of traffic congestion, and prediction of industrial safety accidents. This
is an approach that fundamentally changes the current administrative paradigm of responding after a
problem occurs.

The third direction is a collaborative decision-making system. AI plays a role in assisting human
public officials' policy decisions, and the model is one where final decisions and responsibilities still lie
with humans. AI analyzes vast amounts of data to predict various policy options and their impacts,
and public officials must create a collaborative structure to make ethical and political judgments
based on this. This is an AI augmentation approach rather than AI replacement, a future-oriented
model that combines the strengths of humans and AI.

The fourth direction is a hyper-connected administrative ecosystem. It is to build an administrative
system that is smoothly connected with the central government, local governments, and furthermore,
the private sector, beyond the boundaries between ministries and agencies. AI and data technology
should be used to eliminate silos between departments and create a system that can respond
integratedly to complex social problems. To this end, data standardization and securing
interoperability are key tasks.

The fifth direction is citizen-participatory AI governance. A model must be established where citizens
directly participate in the design, operation, and evaluation processes of the AI administrative system.
Citizen panels, Living Labs, and crowdsourcing platforms should be used to gather citizens' opinions
and ideas in various ways, and feedback on the AI system should be received for continuous
improvement. This is a way to implement democratic principles in the AI era.

The sixth direction is inclusive AI administration. It is to ensure that all citizens, including the digitally
vulnerable, can enjoy the benefits of AI administration. Various access channels and support systems
should be prepared so that the elderly, the disabled, low-income groups, and those with low digital
literacy are not alienated. In addition, continuous monitoring and verification are necessary so that AI
systems do not reinforce bias or discrimination against specific groups.

The seventh direction is the non-stop and borderless nature of administrative services. It is to provide
administrative services without time and space constraints using AI. Citizen convenience must be
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maximized through 24-hour AI consultation services, location-based customized information
provision, and administrative services processed immediately on-site. This will develop into the
concept of a ubiquitous government where government services can be accessed anytime and
anywhere beyond physical public offices.

The eighth direction is digital twin-based simulation administration. Digital twins in various fields such
as cities, environment, and economy should be established, and an administrative system that
simulates the impact of policies in advance through them should be built. This reduces the risk of
introducing experimental policies and enables more scientific policy-making by allowing for the review
of various scenarios.

The ninth direction is a self-evolving AI administrative system. A structure must be built where the AI
system learns and improves itself based on the data and feedback accumulated during the operation
process. This is an approach that allows the performance and accuracy of the system to naturally
improve over time, a way to maximize AI's learning ability.

The tenth direction is a public-private partnership-based AI administrative ecosystem. Rather than the
government directly developing and operating all AI systems, an open ecosystem should be
established that actively utilizes the innovation capabilities of the private sector. A model where the
government provides a platform so that private AI companies can develop innovative public services
using public data, and the government adopts and spreads successful solutions, will be effective.

The vision and direction of Korean-style AI administration must consider the specificities of Korean
society. Korea has strengths such as world-class digital infrastructure, high smartphone penetration,
and experience using e-government services. Utilizing these strengths, rapid spread and settlement
of AI administration will be possible. On the other hand, administrative silos, rigid administrative
culture, and high sensitivity to personal information are challenges to be overcome.

Korean-style AI administration should take a problem-solving-oriented approach. AI should be used
as a tool to respond to structural problems facing Korean society, such as low birth rates, aging
population, polarization, job changes, and environmental issues. For example, childcare support
services using AI, elderly care systems, job matching platforms, and energy use optimization systems
are areas that can directly contribute to solving social problems.

For the development of Korean AI administration, a long-term and consistent vision and strategy are
needed. A national vision that can be sustained regardless of changes in administration must be
established, and a step-by-step roadmap to realize it must be prepared. To this end, it is worth
considering forming a pan-national consultative body such as the National AI Administration Strategic
Committee in which the political circles, academia, industry, and civil society participate.

In addition, Korean-style AI administration must consider compatibility with global standards. Rather
than building a unique system for Korea alone, an approach that accepts international standards and
principles but reinterprets and applies them to the Korean context is necessary. This will ensure that
Korea's AI administrative model is competitive in the global market and can facilitate cooperation with
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other countries.

For the success of Korean-style AI administration, linkage with the cultivation of the private AI
industry is important. The introduction of AI in the public sector can provide a stable market for
domestic AI companies and give them opportunities to build references. Through this, Korea's AI
industry competitiveness can be increased, and a foothold for entering the global market can be
prepared. Supporting promising AI startups to develop public sector solutions through mechanisms
such as the Public AI Innovation Fund is also an effective way.

Securing Korea's position in the global AI administrative market is also an important task. Korea is
already recognized for its world-class competitiveness in the e-government field and has the potential
to expand this into AI administration. In particular, it can export Korea's AI administrative model to
developing countries and expand its global influence through technical cooperation. A strategic
approach to develop K-Digital Governance into a brand is necessary.

The vision and direction of Korean-style AI administration should ultimately focus on realizing
people-centered values. Technology itself is not the goal, but AI should be used as a means to
improve the quality of life of the people and solve social problems. To this end, values such as
fairness, transparency, inclusion, and accountability, as well as technical efficiency, must be inherent
in the design and operation of AI administrative systems.

3. Importance of Building Institutional Foundations for Sustainable Development

A solid institutional foundation is essential for the sustainable development of AI administration. If
only technology is introduced without an institutional foundation, temporary achievements may be
achieved, but in the long run, various problems and limitations are bound to be faced. Therefore, a
comprehensive institutional foundation including a legal system, governance structure, ethical
framework, and quality management system for AI administration must be established.

The first important institutional foundation is the preparation of a legal basis for AI administration. In
the current legal system, the legal status of AI administration is unclear, so there may be confusion
about accountability, decision-making authority, and the scope of personal information use.
Therefore, a comprehensive law such as the Basic Act on AI Administration should be enacted to
clarify the basic principles, promotion system, responsibilities, and authority of AI administration. In
addition, the legal basis for AI introduction for each administrative field must be reorganized.

The second important thing is building an ethical framework for AI administration. Ethical standards
are needed to ensure that AI systems comply with core values such as fairness, transparency,
accountability, and respect for human rights. AI Administrative Ethical Principles should be
established, and it should be institutionalized so that all public sector AI systems comply with them. In
addition, an AI Ethics Impact Assessment system that evaluates the ethical impact of AI systems
should be introduced so that ethical considerations are reflected from the system design stage.

The third institutional foundation is a mechanism for ensuring transparency and explainability of AI
algorithms. AI algorithms used in administration should be explained transparently so that the general
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public can understand them. A Public AI Algorithm Registry should be established to disclose the
purpose, operating principle, and data used for all AI algorithms used by the government. In addition,
the right to demand an explanation, where citizens can request an explanation for AI decisions,
should be legislated, and objection and remedy procedures should also be prepared.

The fourth institutional foundation is a quality management system for AI administration. A system is
needed to continuously monitor and evaluate the accuracy, reliability, and fairness of AI systems. An
AI Quality Certification system should be introduced so that only AI systems with a certain level of
quality or higher can be introduced into the public sector. In addition, the performance and impact of
systems in operation should be checked through regular Public AI Audits, and improvements should
be derived.

The fifth institutional foundation is a data governance system. The success of AI administration
depends on securing high-quality data. An Administrative Data Integration Platform that promotes
data sharing between ministries should be built, and a Data Quality Management System that
manages the quality and standards of data should be established. In addition, Data Anonymization
Standards and a Data Access Authority System by Purpose must be prepared to find a balance
between personal information protection and data utilization.

The sixth institutional foundation is an AI talent cultivation system. For the success of AI
administration, talent capable of developing and utilizing technology is essential. AI education
courses in public official training institutions should be significantly expanded, and all public officials
should be able to possess basic AI literacy. In addition, an open recruitment system is also needed to
cultivate AI experts for each department and promote the influx of private experts into public office.

The seventh institutional foundation is the improvement of the public procurement system for AI
administration. The current public procurement system has aspects that are not suitable for the rapid
introduction of innovative AI solutions. An AI Solution Fast-Track Purchase System should be
introduced so that innovative technologies can be quickly tested and adopted. In addition, an
Innovation-type AI Procurement program should be prepared so that small AI companies and
startups can also enter the public market.

The eighth institutional foundation is a public-private partnership governance system. A place where
the government and the private sector discuss and cooperate on the development direction of AI
administration is needed. A National AI Administration Consultative Body should be formed so that
the government, companies, academia, and civil society can meet regularly to discuss policies and
strategies for AI administration. In addition, Public Challenge programs that introduce innovative
private ideas into administration should be expanded.

The ninth institutional foundation is an international cooperation system for AI administration. AI
administration is an area where global cooperation and standardization are important. We must
actively participate in AI governance discussions of international organizations such as the OECD
and UN and strengthen AI administrative cooperation with major countries. In addition, the
international status should be increased by expanding Digital Governance ODA programs that
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transfer Korea's AI administrative model to developing countries.

The tenth institutional foundation is a risk management system for AI administration. A systematic
approach is needed to prepare for various risk factors such as AI system malfunction, algorithm bias,
and security vulnerabilities. An AI Risk Management Framework should be developed to identify risk
factors at each stage and prepare response measures. In addition, a human-in-the-loop mechanism
in preparation for AI system failures or errors should be included in all systems.

The eleventh institutional foundation is a citizen participation mechanism. In order for AI
administration to reflect democratic values and the needs of citizens, channels are needed for
citizens to participate in policy-making and system design. A Citizen AI Panel should be operated to
gather citizens' opinions on major AI policies and systems. In addition, an AI Administration Living
Lab should be established so that citizens can directly experience new AI services and provide
feedback.

The twelfth institutional foundation is a device for securing digital inclusion. In order for AI
administration to benefit all citizens, active efforts are needed to bridge the digital divide. Digital
Accessibility Guidelines should be established so that all AI administrative services are accessible
regardless of age, disability, or economic conditions. In addition, Digital Inclusion Programs for the
digitally vulnerable should be expanded to provide education and support.

The thirteenth institutional foundation is a performance measurement system for AI administration.
Systematic performance measurement is needed to objectively evaluate the effects of AI introduction
and lead to continuous improvement. An AI Administrative Value Evaluation Model should be
developed to measure the performance of AI systems in various aspects such as efficiency,
effectiveness, fairness, transparency, and responsiveness. These evaluation results should be
disclosed regularly to ensure accountability.

The fourteenth institutional foundation is a research and development support system for AI
administration. For continuous innovation in the field of AI administration, systematic R&D support
from basic research to practical use is needed. An Administrative AI Research Center should be
established to support the development of AI technology specialized for administration and promote
knowledge sharing and technology transfer through industry-academia-research cooperation. In
addition, demonstration projects for innovative AI administrative technology should be expanded to
accelerate the field application of research results.

These institutional foundations are organically connected to each other, and they are important
elements that cannot be neglected. If the focus is only on technology introduction and institutional
foundations are neglected, AI administration may result in only short-term achievements or rather
cause new problems. Therefore, an integrated approach that pursues technology development and
system establishment in a balanced manner is necessary.

What is important in building an institutional foundation is flexibility and adaptability. AI technology is
evolving rapidly, so overly rigid regulation can hinder innovation. Therefore, a balanced point should
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be found that can encourage innovation while protecting core values and principles by utilizing
flexible approaches such as principle-based regulation and a regulatory sandbox.

In addition, when establishing an institutional foundation, a balance between international harmony
and domestic specificity must be considered. Wisdom is needed to build a system compatible with
global standards while adjusting it to Korea's administrative culture and social context. To this end,
creative institutional solutions suitable for the domestic situation must be sought while actively
participating in international AI governance discussions.

Building an institutional foundation is not a task that can be completed in a short period. It must be
approached systematically from a long-term perspective and continuously improved based on
experience and feedback. To this end, a pan-national governance system is needed that can be
pushed consistently regardless of changes in administration. It is worth considering the establishment
of an organization such as the National AI Administration Committee in which the political circles,
central and local governments, industry, academia, and civil society participate together.

Fundamentally, the institutional foundation for AI administration should be based on core values of
democracy, the rule of law, and respect for human rights. No matter how efficient and innovative an
AI system is, if it undermines these fundamental values, it cannot be seen as true development.
Therefore, all institutional devices should ultimately be designed in a direction that guarantees human
dignity and basic rights and strengthens democratic values.

Sustainable development of AI administration is ultimately possible on the philosophical foundation of
people-centered AI. Technology is a means, not an end, and all AI systems should ultimately
contribute to improving the quality of life of the people and promoting public values. When this
philosophy is deeply embedded in all layers of the institutional foundation, truly sustainable
development of AI administration will be possible.

Korea possesses world-class digital infrastructure and IT capabilities, and is in a leading position in
the field of e-government. Based on these strengths, it is now time to exert global leadership in the
field of AI administration as well. If technological capabilities and institutional foundations are
developed in a balanced manner, the Korean-style AI administrative model will be able to establish
itself as a global best practice. This is the vision and hope that this book intends to present.
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