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Chapter 1: Al, Designing a Sustainable Future

The amazing possibility before us is Atrtificial Intelligence. Numerous problems faced by South Korea,
and indeed by all of humanity, can now be addressed with new breakthroughs using this innovative
tool called Atrtificial Intelligence.

Imagine the more prosperous daily life that Artificial Intelligence will bring. In hospitals, sophisticated
Al diagnostic systems will carefully monitor our health, and in classrooms, customized education will
unfold to maximize the potential of each individual student. From smart traffic management that will
give cities room to breathe to environmental protection that will keep our habitats cleaner, all these
changes are set to unfold.

We are moving toward a new chapter. New jobs that we could not even imagine will be born, and
education will transform even more dynamically. Even the precious time spent with family and the
way we enjoy hobbies will become richer and more diverse.

Of course, there are aspects we must consider. As the influence of companies possessing Al
technology grows, we must find a wise point of balance. Ensuring that the benefits of Al are
distributed evenly to everyone and ensuring that companies with powerful technological capabilities
fulfill their social responsibilities are tasks we must contemplate and solve together.

1. Overcoming the Population CIiff with Al Innovation
1-1. Current Status and Challenges of Population Decline
(1) South Korea with a Total Fertility Rate of 0.7

South Korea is experiencing a serious low birth rate problem never seen before. In 2024, the number
of children a woman is expected to have in her lifetime appears to have dropped to the 0.6 range.
This is the lowest level in human history. We once worried about Japan's low birth rate, but Japan's
fertility rate is now 1.3, twice as high as ours.

[Figure 1] Comparison of South Korea's Total Fertility Rate with neighboring countries in 2024.

If this continues, the future of our country is truly worrying. By 2040, the working-age population (ages
15 to 64) will decrease by 5 million compared to now. By 2050, the situation will be such that 100
working people must support 78 elderly people. As South Korea will be the country with the longest
life expectancy in the world, medical expenses will also continue to increase. People aged 70 and
older use half of the medical expenses they will spend in their lifetime, and the number of such elderly
people is expected to increase from 3.5 million in 2020 to 12 million in 2050.



The disappearance of regional areas is also a major concern. In 2017, 83 out of 229 cities, counties,
and districts nationwide were at risk of disappearing, but by 2047, the entire country will be in such
danger. Seoul is no exception. In 2047, several districts in Seoul will face the same risk.

The situation for regional universities is also very difficult. In 2023, the number of high school seniors
was less than 400,000, while the university admission quota was as high as 510,000. Many regional
universities are at risk of closing because there are no students. When a university closes,
surrounding shops also face difficulties, and professors and staff lose their jobs.

The disappearance of regional universities is not just an issue for the local economy. It is an
important problem that threatens the diversity of scholarship and future growth potential of our
country. Basic academic disciplines are very precious fields that serve as the roots of our country's
development. Basic sciences such as mathematics, physics, chemistry, and biology, as well as the
humanities and social sciences, may not show immediate visible results, but they become the
strength for national development over a long time. So far, regional universities have played an
important role in researching and developing these basic disciplines.

If regional universities close, various difficulties arise. Unique regional research disappears, and
research is conducted only at universities in the capital area. Research to solve unique and special
local problems is also bound to decrease.

If basic academic disciplines weaken, the overall capability of our country will also decline. This is
because basic disciplines are the foundation for new technologies and ideas. Without basic sciences
like mathematics or physics, it is difficult to create new technologies. As places for researchers to
work decrease, they may leave for overseas.

As the population decreases, the strength of the military is also weakening. This is becoming a very
big concern for maintaining our country's safety. First, the size of the military is decreasing very
rapidly. The number of soldiers, which was about 618,000 in 2018, decreased to 500,000 in 2022. It
decreased by 120,000 in just four years. What is even more unfortunate is that the number of soldiers
is expected to decrease to 360,000 by 2040.

As the number of soldiers decreases, the structure of the military is also changing significantly. The
Army plans to reduce the number of divisions from 38 to 33 by 2025. It also intends to reduce the
number of corps to 6. The operational radius of each unit will inevitably widen. Instead, they intend to
increase the ratio of professional soldiers, aiming to fill 40.5% of the total military with professional
soldiers by 2027. These changes are raising deep concerns about our military strength. Currently, the
size of our military is only about 40% of the North Korean military in terms of numbers, and this
difference may grow even larger in the future. Furthermore, as the population decreases, the number
of people wanting to become professional soldiers itself is decreasing, leading to skepticism about
the possibility of success for the Ministry of National Defense's plan to cope with the structural
problem of population decline by increasing the ratio of professional soldiers.



The biggest reason is that the number of people who do not marry has increased. As of 2020, half of
men in their 30s and one-third of women are unmarried. This is a five to eightfold increase compared
to 1990. The difficult job market and a social atmosphere that prefers living alone are also playing a
part. The thoughts of young people about marriage and having children are changing surprisingly.
Looking at the results of a survey by Statistics Korea in 2023, it can be seen that the view on
marriage, especially among those in their 20s, has changed significantly. In 2008, 80% of men in their
20s thought that "marriage is a must," but in 2022, only 42% thought so. The change among women
in their 20s was even more dramatic, dropping significantly from 53% in 2008 to 28% in 2022.

The number of people getting married has also decreased noticeably. In 2013, more than 320,000
couples married, but in 2023, only about 190,000 couples married. In 10 years, the number of people
getting married has decreased by as much as 40%.

Thoughts about having children are also changing significantly. In the past, people usually wanted
two or more children, but in 2021, that number fell to less than two. In particular, those in their 20s
and 30s show a clear tendency to prefer having only one child.

The Roman Empire prospered by accepting diverse ethnic groups, and the current United States is
growing by absorbing talents from all over the world. Our country must also actively accept
international students and help them study and take root in Korea. Open policies are needed, such as
making it easier for children of foreigners with permanent residency to obtain Korean citizenship. If
we cannot solve the population problem, our country will face a crisis of national existence for the first
time in history. While wars or natural disasters can be recovered from once they end, population
decline is difficult to reverse.

When the population decreases, several problems arise, such as a shortage of workers, slowing
economic growth, shaking welfare systems, and slow progress in new developments. In terms of the
economy, slowing growth is the biggest concern. The economy may lose its vitality, and the number
of people buying goods may decrease, weakening the country's competitiveness. Socially, as the
number of elderly people increases, various difficulties are arising. It becomes difficult to maintain
health insurance and the national pension, and the cost of supporting the elderly increases. Schools
face operational difficulties due to the decreasing number of students, and the military's strength to
protect the country may weaken due to a shortage of soldiers. Culturally, as the number of young
people decreases, vitality may drop and the power to create new culture may also weaken.

In this situation, Al may not fundamentally solve population decline, but it can play a role in
suppressing its speed and offsetting the side effects of population decline. While it cannot change
young people's thoughts on marriage and childbirth, it will serve as an excellent tool for dealing with
the side effects of low birth rates and an aging population.

(2) Providing Information and Motivation for 'Childbirth and Childcare'

[Figure 2] A mother is asking an Artificial Intelligence questions about childcare.



Al technology is gradually solving the concerns of parents raising babies. it is helping to make the
work of caring for babies easier and safer. Al is relieving psychological anxiety about childbirth and
childcare.

A service combined with Al called 'BebeCam' allows parents to see their baby in the postpartum care
center in real time. Parents feel relieved because they can check how their baby is doing anytime,
anywhere through their smartphone.

When there are questions about childcare, an Al chatbot provides kind answers 24 hours a day. If
you ask about the baby's health or upbringing, you can receive immediate help from the Al. It is
convenient to be able to ask questions at any time, 24 hours a day.

The following questions are concerns that arise during the childcare process:
"My 3-month-old baby wakes up often at night. How can | correct their sleep habits?"

"For my 6-month-old baby's baby food, what foods should | start with? How much should | feed them
a day?"

"My 9-month-old baby isn't crawling yet. Could their development be slow? What kind of exercises
should | give them?"

"My one-year-old child has a fever of 38 degrees. Should | give them fever reducers? Should | go to
the hospital?"

"My 15-month-old baby can't speak yet and only babbles. What should | do to improve their speaking
ability?"

In the past, one had to ask their mother or search the internet, but now it is possible to get answers
easily through Al.

Al is also a great help in monitoring the baby's health status. It can analyze the baby's voice or facial
expressions to tell how they are feeling and if there are any health problems. It has become possible
to better understand the state of babies who cannot speak yet. There are also smart beds for a baby's
safe sleep. This bed with Al in it carefully watches the baby while they sleep. It can quickly notice
when the baby flips over or sleeps in a dangerous posture and take action. One could also take a
picture of the child's stool and ask about its cause or the child's condition. Al technology is making
childcare more convenient and safe. Al can be said to be a great assistant helping parents take better
care of their babies.

(3) Support for Infertility Treatment

Al technology is making the diagnosis and treatment for those who have difficulty having babies more
accurate. It is giving hope by finding treatment methods that are perfect for the couple and is also a
great help in increasing our country's birth rate.



In IVF procedures, Al is showing remarkable results. In the past, medical staff manually selected
healthy embryos by eye, but since Al has begun to help with this task, the pregnancy success rate
has risen to as high as 65%. The success rate will rise even more steeply. By using special cameras
and Al technology together,

it has become possible to find healthy eggs with an amazing accuracy of 96%. Thanks to the
development of such technology,

IVF procedures are being carried out much more successfully.

As Al technology develops, happy changes have occurred, such as reducing the cost of the
procedure and shortening the time it takes to get pregnant. Through artificial intelligence, it has
become easy to obtain various information about pregnancy. No matter what questions arise during
pregnancy, you can get advice by asking the Al. In this way, Al technology is becoming a warm hope
for couples waiting for a precious baby. More couples will be able to hear happy news.

(4) Acceptance of a Multicultural Open Society

Al is playing a role in finding foreigners who will be helpful to our country and helping them adapt well
to our society.

Al is becoming a strong supporter helping foreigners stay comfortably in our country. Al's
interpretation and translation technology is making the lives of multicultural families and immigrants
convenient. It solves difficulties experienced due to language while residing in South Korea and
makes it easy to understand information about South Korean government policies or public services.
Al interpretation and translation is truly convenient as it can provide help 24 hours a day. Help can be
received immediately whenever needed, such as when going to the hospital or during school life.
Children from multicultural families will also be able to learn Korean better with Al interpretation and
translation.

Governments and companies also receive a lot of help through Al interpretation and translation. They
can accurately identify what help is most needed in multicultural families and have become able to
create better policies. It is also helpful in improving policies for foreigners as opinions can be heard
without limit in various languages. Thanks to Al interpretation and translation, multicultural families
have become able to participate more in various activities in our neighborhood. Al is for Korean and
our

[Figure 3] Artificial intelligence helps with pregnancy information such as IVF procedures.
culture, it is also playing a great role in creating customized educational programs.
(5) Al Supplementing Labor Shortage

Various difficulties arising from population decline can now be eased with artificial intelligence.



Al will help with problems such as a shortage of people to work or a slow speed in making goods. If
artificial intelligence plus robots with precisely improved joint functions are deployed to jobs, the labor
shortage problem will be solved. In factories, Al robots can work 24 hours a day without rest, so it has
become possible to make more goods. They also find defective products on their own and plan the
most efficient way to make goods.

Al helps with tasks like writing emails and creating reports, significantly reducing working time. Due to
Al assistants, it helps employees focus only on truly important tasks. Robots perform dangerous or
repetitive tasks instead, allowing people to work more safely. Customer service has also become very
convenient as Al chatbots respond 24 hours a day.

In a society with more elderly people, Al is a big help. Smart homes with Al protect the safety of the
elderly and automatically manage household appliances so they can live comfortably.

When artificial intelligence's translation and interpretation functions are added, everything of ours
starting with 'K' such as K-culture and K-food will have stronger competitiveness. It is also playing a
major role in promoting our culture to the world. With Al translation technology, Korean dramas,
movies, and music can be easily changed into various languages. Netflix currently provides Korean
content in 35 languages. In 2022, our country's cultural content exports reached 13.2 billion dollars,
which is more than the amount for TVs or electric vehicles.

While Al cannot completely solve the low birth rate problem, it will be helpful in solving problems
derived from low birth rates much more easily. Al solves the problem of labor shortage and helps
economic growth by promoting Korean culture to the world.

The Activity of Automation and Robots

Automation systems and robots combined with Al are performing repetitive tasks perfectly in various
fields such as factories, farms, and the service industry. Robots perform dangerous or undesirable
tasks instead of people, protecting industrial competitiveness and increasing productivity.

Al is significantly improving productivity by increasing automation and efficiency and creating new
ways of working. In factories, it is a great help in automating the process of making goods, improving
the way goods are transported, and accurately providing services that customers want. Al analyzes
vast amounts of information to find problems in the production process and improves them to make it
possible to work more efficiently. Al will play a major role in predicting how many goods will be
needed in the future and managing inventory efficiently to reduce company costs and increase
profits.

1-2. South Korea Vibrant as an 'Al Nation'

Artificial intelligence is creating amazing changes as it naturally permeates all fields of our economy.
These changes are completely transforming the way we work and live.



In the manufacturing industry, robots equipped with Al intelligence will become the protagonists of the
production site. Working 24 hours a day without rest, productivity will increase as there are almost no
mistakes. In car factories, Al robots are perfectly performing tasks from assembling cars to painting
and even inspecting quality.

In the financial sector, Al is helping with smarter investments. Al analyzes economic information to
avoid risks and find good investment opportunities. In banks, Al helps with loan screening, making
fairer and more accurate judgments possible.

In the medical field, Al is a great help in diagnosing diseases and choosing treatment methods. Al
looks through medical records and suggests the most suitable treatment for the patient, and helps the
doctor's diagnosis by analyzing X-ray or MRI images.

In educational settings, Al provides customized learning that is perfect for each individual student. Al
identifies how fast each student learns and how well they understand, provides appropriate problems,
and helps them supplement deficient parts.

In the service industry, Al chatbots provide customer consultations, and Al recommends products that
perfectly suit the customer's taste. In restaurants or cafes, Al takes orders, manages inventory, and
even helps with cooking.

In the future, how quickly artificial intelligence can be utilized in a company's core products or
services will become truly important. Through this, we can find growth opportunities by creating a new
and innovative industrial environment and have greater competitiveness in the world market.

Large companies will find ways to utilize artificial intelligence well on their own. However, it is not
easy for small companies to introduce Al. The government should step forward and actively help
small companies so they can utilize Al well. It should support the costs needed to create Al systems,
provide expert advice, and also provide free education so that employees can learn Al.

In this way, small companies will also be able to compete confidently. They can work efficiently even
with a small number of employees, and there will be many opportunities to enter new markets. The
government should not spare various supports to ensure these changes occur well.

2. Al Medical 2.0, Medical Innovation Roadmap

AlphaFold is an Al system that predicts the three-dimensional structure of proteins from amino acid
sequences alone, and it was awarded the Nobel Prize in Chemistry in 2024. It is very unusual for an
Al to receive a Nobel Prize, but Google's AlphaFold achieved exactly that in 2024. To understand the
significance of this achievement, it is necessary to look at the following context:

- For decades, scientists have struggled to understand the way proteins fold into three-dimensional
structures. Proteins are essential components of the human body, responsible for various life
activities such as food digestion and immune defense. To accurately grasp the function of a protein, it
is essential to understand its structural characteristics.



- The innovation of AlphaFold lies in its ability to predict the three-dimensional structure of a protein
from the amino acid sequence alone. It is similar to predicting the final structure through a building's
blueprint, but here, amino acids are used instead of building materials.

- Understanding protein structure leads directly to understanding its function. These discoveries will
provide a groundbreaking turning point for the development of new drugs, identifying disease
mechanisms, and further advancing gene editing technology.

- AlphaFold made more efficient and accurate predictions possible than existing experimental
methods (X-ray crystallography, electron microscopy) and made innovative contributions in various
fields such as drug development and enzyme design. AlphaFold's database is provided free of
charge to more than 2 million researchers worldwide, accelerating scientific discovery. The Nobel
Committee evaluated that AlphaFold proved its potential as a scientific tool and opened a new era of
biological and chemical research.

Artificial Intelligence (Al) will lead revolutionary changes in various areas and through various
methods, as in the AlphaFold case. It will act as a key tool for the early detection, prevention, and
treatment of diseases, and ultimately for human longevity without disease.

2-1. Al Nation, Detecting Diseases in Advance

Al is a great help in finding diseases early by analyzing medical information such as medical images,
health records, and genetic information. It finds even tiny abnormalities in medical images and will
also predict what diseases one might develop in the future by looking at the patient's medical records
and genetic information.

Se-joong Kim, head of the Medical Artificial Intelligence Center at Seoul National University Bundang
Hospital, emphasized that Al will contribute to enabling early diagnosis and treatment using medical
data and increasing the efficiency of the medical system. In a 2024 interview, he shared research
results related to the development of Al-based precision medical solutions and mentioned that Al is a
core technology that will change the future of medicine. He said that Al helps doctors escape from
repetitive tasks and focus more on interactions with patients.

Bill Gates said that Al will play an important role in extending human life and overcoming diseases in
the medical field, emphasizing that Al will be a powerful tool especially for predicting and preventing
the spread of infectious diseases.

Heart disease is also detected in advance. The Al developed by a New York University research
team can predict 200 diseases, such as heart disease and diabetes, with more than 90% accuracy by
analyzing the health records of 4.1 million people. This smart Al reviews how various medical records
change over time and informs of the possibility of developing a disease.

Breast cancer is also found more accurately. At the University of Hawaii, it has become possible to
accurately predict breast cancer through Al. Al is very effective as it can analyze far more medical
images than doctors. It is playing an innovative role in diagnosis and early detection. First, Al-based



mammography analysis models detect cancer with accuracy similar to or higher than that of
radiologists, and are particularly effective in not missing early-stage cancers. Second, Google
Health's Al system assists or replaces the work of radiologists in breast cancer diagnosis, increasing
diagnostic speed and consistency. Third, MIRAI, a deep learning model, provides personalized
cancer risk prediction using mammography data and shows high accuracy across various races and
age groups. Fourth, Al is also utilized in pathological image analysis to detect subtle patterns of
cancer cells and help predict cancer invasiveness. Fifth, Al accurately diagnoses breast cancer
metastasis by analyzing MRI and ultrasound data, and is particularly useful for detecting lymph node
metastasis. Sixth, Al reduces the workload of radiologists and increases efficiency by pre-classifying
normal cases in breast cancer screening. Lastly, Al provides important information for deciding
treatment direction by analyzing biomarkers of breast cancer (e.g., HER2, ER, PR).

Skin cancer diagnosis has also become more accurate. Al diagnoses skin cancer by analyzing more
than 100,000 photos, and its accuracy was higher than that of 58 dermatologists.

Eye diseases are also discovered quickly. Al can find various eye diseases by accurately analyzing
eye photos. It is said that the Al system developed by Google's DeepMind can diagnose more than
50 eye diseases with 94% accuracy.

Stroke can also be known in advance. A wonderful technology called 'HeartMedi+' was developed
that can detect brain hemorrhage in advance by analyzing brain MRI photos. Artificial intelligence (Al)
is playing an important role in stroke diagnosis and prediction. First, Al-based models analyze MRI
and CT images to detect early signs of stroke quickly and accurately, and are particularly effective in
distinguishing between ischemic stroke and brain hemorrhage. Second, platforms such as Viz.ai
automatically detect large vessel occlusion (LVO) strokes and provide rapid alerts to medical staff to
shorten treatment time. Third, deep learning-based algorithms are used to accurately classify the
location and size of brain hemorrhage and predict the possibility of hemorrhage expansion. Fourth, Al
tools that automatically calculate scores such as the Alberta Stroke Program Early CT Score
(ASPECTS) to evaluate treatment suitability have also been developed. Fifth, Al predicts the risk of
stroke occurrence and suggests customized treatment plans by combining clinical data and images of
the patient. Sixth, Al evaluates the patient's recovery possibility by predicting prognosis after stroke
and supports rehabilitation plans. Lastly, Al assists the work of medical staff and significantly
improves diagnostic speed and accuracy, especially in emergency situations.

Al technology is a truly big help to our health. It allows us to live longer and healthier lives by finding
and treating diseases early, and it can also reduce medical expenses. It is also a great help in finding
treatment methods that are perfect for each person.

Pandemic Prediction Interest and expectations for health and medical technology have increased
since the COVID-19 pandemic. Artificial intelligence is being utilized in various ways in pandemic
research and response.

Al is developing systems that warn of the possibility of pandemic occurrence early by analyzing social
media and flight data. Second, it is increasing the diagnostic speed and accuracy of diseases like
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COVID-19 through medical image analysis technology. Third, Al is contributing to shortening the time
for developing treatments and vaccines by accelerating drug repurposing and vaccine development.
Fourth, it supports the establishment of quarantine policies with modeling technology that predicts
infectious disease spread routes. Fifth, hospitals utilize Al to optimize patient classification and
resource allocation. Sixth, Al is also utilized to analyze and support psychological stress and mental
health problems caused by the pandemic. Lastly, Al-based telemedicine and care services are
playing an important role in improving medical accessibility in pandemic situations.

Chronic Disease Management Al analyzes health data of patients with chronic diseases such as
diabetes and hypertension to track the patient's status in real time and provides necessary
information to medical staff to support disease management. It is supporting the development of
Al-based technology for early prediction and diagnosis of diseases such as cancer and dementia.

2-2. Amazing Medical Innovation Opened by Al

Al Making New Drugs Faster Al is completely changing the way new drugs are developed. In the
past, it took more than 10 years to create a new drug, but now it has become much faster thanks to Al
screening vast chemical compound libraries and analyzing and predicting the efficacy and safety of
potential drugs. Al finds substances likely to become drugs among countless chemical substances in
an instant.

Currently, it takes several years, sometimes decades, to bring a new drug to market. It is a process
that takes a very long time and enormous costs. In fact, many promising new drug candidates fail to
make progress even at the laboratory stage. Al holds the potential to dramatically accelerate this
process. It can analyze the structure of molecules that cause disease and design drugs that
accurately target them. This performs a role similar to a precision surgeon working at the molecular
level. There already exist Al-based drug discovery platforms showing significant potential. Through
this, we expect to be able to discover new treatments for diseases that were previously considered
incurable.

AlphaFold, which received the Nobel Prize, dramatically shortened the speed of new drug
development, reducing a process that previously took more than 10 years to a few months. It is
contributing to the development of treatments for intractable diseases such as cancer, Alzheimer's,
and Parkinson's by accurately predicting protein structures related to specific diseases. It accelerated
the development of vaccines and treatments for infectious diseases like COVID-19 by analyzing viral
protein structures. Fourth, it is helping design immunotherapies by predicting interactions between
antibodies and proteins. Al can also predict in advance how effective and safe a new substance will
be, significantly reducing the possibility of failure.

Clinical trials have also become much more efficient thanks to Al. Al helps save a lot of time and
money by finding suitable patients and optimizing trial methods. A company called 'Insilico Medicine'
used Al to reduce the time for developing a treatment for lung disease from 6 years to 2 and a half
years, and also saved 90% of the cost.
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Patient-Customized Precision Treatment Now, the era of 'precision medicine' has arrived, where
treatment is tailored to each individual patient. Al finds the best treatment method by analyzing
everything from patient information to lifestyle habits and health information from smartwatches. For
cancer patients, Al analyzes the tumor's genes and recommends the treatment that works best. It
checks if treatment is going well and if there are side effects while continuing to watch the patient's
status.

More Accurate Robotic Surgery Al robotic surgery is surprisingly transforming the medical field. The
surgical area is viewed in detail with high-definition 3D images, and Al helps the doctor by analyzing
the images in real time. Heart surgery time has been reduced and bleeding has decreased, and knee
joint surgery has become more accurate. In colorectal surgery, bleeding is low and recovery has
become faster.

2-3. Healthy Longevity, Aging Research, Genetic Improvement

Al analyzes the human aging process, predicts and prevents diseases, and provides personalized
solutions for extending healthy life. Al algorithms analyze various data such as genetic information,
lifestyle habits, and health status to predict individual aging speed and disease occurrence risk, and
based on this, present customized strategies for extending healthy life.

[Figure 4] Presents customized strategies to extend healthy life by predicting individual aging speed
and disease occurrence risk.

Aging Prediction and Diagnosis Al analyzes biological markers, genetic information, and lifestyle
habits to predict individual aging speed and the risk of aging-related diseases. Based on this, it
supports the development of new drugs and treatment methods for anti-aging and treatment. It
calculates actual biological age by analyzing more than 5,000 substances in the blood with Al, and
predicts the risk of heart disease or diabetes from small changes in facial photos. Al analyzes gait to
find early symptoms of dementia or Parkinson's disease, and has even become able to find
depression or heart disease through voice analysis. By analyzing an individual's genes with Al, it
presents future health risks and customized management methods.

Life Extension Al comprehensively analyzes an individual's health status, genetic information, and
lifestyle habits to present customized exercise, nutrition, and lifestyle improvement plans for
extending healthy life. Healthy longevity research using Al has only just begun, but it will show
amazing progress.

In the Old Testament, Adam lived to 930, Noah to 950, and Methuselah to 969. Their longevity is
sometimes explained by environmental factors at the time, theological symbolism, or differences in
calendar calculation methods. Meanwhile, Artificial Intelligence (Al) is leading innovation in
biotechnology, genetic analysis, and drug development, opening the possibility of significantly
extending human life.

Al can significantly increase life span by preventing aging and providing personalized health
management solutions. Futurists predict that if Al technology develops, human life could be extended



beyond 120 years to 150 years. Al is finding secrets of health hidden in our genes. By analyzing a
baby's genes with Al, it is researching ways to find genetic diseases in advance, predict cancer risk,
and prevent them. Research is being conducted to make old cells young again with the help of Al. A
Harvard Medical School research team succeeded in returning the eye cells of old mice to a young
state using Al. Japanese researchers also discovered a new substance that slows down the aging of
skin cells using Al. These are technologies that will become a reality in the not-too-distant future.

New Hope for Gene Therapy Al is also bringing big changes to gene therapy. It succeeded in treating
blood diseases by making gene scissors technology more accurate. Al is revealing the secrets of
genes in our bodies, making old cells young, and finding new ways to treat intractable diseases.

2-4 Medical System Innovation Using Al

To advance the medical system by one level, it is necessary to establish an Al-based medical
system. For this, the following plans must be put into practice one by one.

Establishment of Medical Data Platform A system must be created to collect high-quality medical data
necessary for Al learning and research and to protect this data safely. Here, health-related
information that we create in our daily lives should also be collected and made available for use.

Establishment of Al Infrastructure Computing resources and development tools needed for Al
research and services should be prepared and made easy for doctors and researchers to use.
Programs to cultivate medical Al experts should also be created, and education helping medical staff
handle Al well should be provided. Standards for checking if Al medical devices are safe should also
be prepared, and new Al medical devices should be made available for use quickly.

New Changes in Medical Services Through Al technology, the structure of medical services should
be changed from a 'treating after getting sick' method to a 'predicting in advance, customizing for the
individual, preventing, and participating together' method. What will be the role of doctors in the Al
era? The role of doctors will not disappear, but its form is expected to transform or evolve. Al will
function as a powerful tool to assist doctors rather than replace them. Through this, doctors will be
able to provide more accurate diagnoses and individualized treatment plans. It can analyze vast
amounts of data, identify complex patterns, and provide new insights that are difficult for human
doctors to find. However, the final decision-making will still remain the responsibility of professional
medical staff.

What is concerning is the risk of patients excessively relying on algorithms rather than the doctor's
judgment. It must always be recognized that Al is only an auxiliary tool and cannot replace a human
doctor's professional judgment and empathy for patients. 3. Al Nation, Climate Change, Disaster
Response, and Food Production

As the Earth gets warmer, extreme weather such as massive heavy rains per hour, heat waves, and
super typhoons are visiting. These changes are also significantly affecting crop production. Sudden
heavy rains not only ruin crops but also cause great damage to our society, such as flooding cities.
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To stand against climate change, it is time for new changes in both disaster preparation and
agriculture. Fortunately, there is hope because we have a strong helper called Atrtificial Intelligence.

Instead of cleaning up after damage has occurred, a new response method of 'preventing in advance,
responding immediately, and managing continuously' is needed. By utilizing artificial intelligence
technology, it is possible to predict in advance and reduce damage. It can predict how much crops
will be produced and also inform which crops are good to grow and how.

Heavy Rain Prediction 2024 saw weather anomalies occurring in various parts of the world. In Spain,
a year's worth of rain fell all at once in just 8 hours in the fall. In Kenya, Africa, sudden heavy rain after
a long drought caused 225 people to lose their lives and 210,000 people to leave their homes. In
Brazil, more than 100 people died, and in Nepal, 244 people died due to sudden floods and
landslides, with abnormal climates becoming increasingly severe globally.

Thanks to scientists' hard efforts, technology for predicting weather with Al has developed. Google
created an Al called GraphCast that can know the weather 10 days later in just 1 minute, and the
newer GenCast can predict the weather 15 days later. China's Huawei also created an Al called
Pangu-Weather based on a huge amount of weather data collected for 39 years. Indian scientists
created an Al that predicts heavy rain 4 days in advance, and British scientists succeeded in
accurately matching the path of a large storm that hit Europe.

Al weather prediction systems are not only faster and more accurate than traditional methods, but
also use less electricity, which is likely to bring changes to weather prediction and disaster
preparation in the future. South Korea also plans to install Al flood prediction systems in 100 rivers
nationwide by 2025, and the Korea Institute of Civil Engineering and Building Technology has created
and is using a system that predicts floods with Al.

Technology for integrating and real-time processing of data from various sources (satellites, radar,
loT, etc.) must be further developed. As heavy rain patterns become complex and difficult to predict,
improvements are needed so that Al models can reflect this better. More data sensors and
infrastructure are needed to increase the accuracy of Al-based heavy rain prediction systems.
Research is needed to increase explainability so that humans can understand and utilize the
prediction results of Al models. While Al is significantly improving the accuracy and speed of heavy
rain prediction, additional developments are required in data quality, interpretability, and response to
climate change.

Flooding Prediction Real-time urban flooding monitoring and prediction are made possible through
smart flooding sensors utilizing flood depth measurement and data transmission technology. Smart
flooding sensors are installed throughout the city to monitor flooding situations in real time and enable
rapid response when flooding occurs.

Al Fire Monitoring System Al fire monitoring systems are developing surprisingly. Advanced cameras
and various detection devices are monitoring dangerous signs of fire 24 hours a day without rest, and
can notice immediately if smoke or flames appear or even if the temperature changes slightly. Al has
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become smarter while studying many fire cases, so it has become able to distinguish between natural
phenomena like sunsets or fog and real fire signals without confusion. If a fire risk is found, it informs
the fire station immediately without waiting even 1 second.

Fires can be found more accurately by gathering various equipment such as devices that detect
smoke, sensors that measure heat, and high-performance cameras, and fires that may occur in the
future can also be predicted in advance by looking at fire records that have occurred so far.

Al-Based Agriculture Artificial intelligence can be used for yield prediction, suggesting optimal crops
and farming methods. In its early days, smart farms were about controlling farm facilities remotely,
but now it has become possible to directly measure the status of crops, analyze information, manage
the environment automatically according to the crop's growth period, and find if a disease has
occurred. If more precise control becomes possible in the future, the goal is to do farm work using
this, grow more crops while saving energy. In smart farms, artificial intelligence is used to find out in
advance how many crops can be harvested, create an environment where crops can grow well, and
also find pests.

The Rural Development Administration has developed a technology that counts the number of leaves
of a crop using artificial intelligence (Al) and estimates the number of stems based on this to analyze
the growth status and expected yield of the crop. This technology uses a deep learning-based image
analysis model and automatically recognizes growth information through crop images taken with a
smartphone. The person in charge is known to be Geum-chun Kang, head of the Smart Farm
Development Division of the Rural Development Administration, and it was developed in 2021. As a
result of applying it to major crops such as tomatoes, strawberries, and bell peppers at the time of
development, the growth information analysis accuracy was very high at 96.9 to 97.9%. Research
and demonstration for various crops such as rice, onions, and apples are underway. This technology
was developed for experts, but expansion and advancement into a general-purpose system are
underway so that farmers can utilize it in the field. It is contributing to increasing agricultural
productivity, reducing labor, and realizing precision agriculture. In the future, the Rural Development
Administration plans to continue to promote agricultural innovation by expanding and applying
data-based Al technology to various crops.

Also, artificial intelligence will be able to collect agriculture-related information and predict how many
crops will be produced in the future and what the prices will be.

4. SOC and Artificial Intelligence
4-1. Importance of Social Infrastructure

Facilities used every day, such as roads, subways, airports, schools, and hospitals, are important
things that are indispensable to our lives and are called 'social infrastructure' or 'SOC' (social

overhead capital).

Types of social infrastructure are largely divided into three. The first is industrial infrastructure, which
are facilities needed for people and goods to move, such as roads, railroads, ports, and airports. It
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includes facilities that provide electricity and communication services, such as power plants and
communication facilities. The second is living infrastructure, which includes facilities that supply clean
water and process dirty water, such as water and sewage systems, facilities that provide education
and medical services like schools and hospitals, and facilities for leisure life such as parks and gyms.
The third is land preservation infrastructure, which includes dams and levees for flood prevention,
facilities for protecting land from the sea, and facilities for preventing landslides. Social infrastructure
is important because it is economically necessary, convenient, and essential for safety. it allows
goods to be moved easily and people to travel comfortably, and enables a comfortable life with clean
water, electricity, and telephone. It works to protect us from dangerous work or accidents. Artificial
intelligence has become able to manage these facilities more efficiently and safely.

4-2. Acceleration of Combination of Social Infrastructure and Artificial Intelligence

A more convenient transportation network can be planned while artificial intelligence carefully
observes how vehicles, subways, and buses move. It also calculates air pollution that may occur
when new facilities are built and even predicts the impact of noise that may occur when roads or train
tracks are created.

The construction stage has become smarter. Atrtificial intelligence drones are checking if construction
is progressing well while observing construction sites. Safety is the top priority, and artificial
intelligence cameras check if workers are wearing safety helmets well and find dangerous places to
give warnings.

In the maintenance stage, the activity of artificial intelligence is also great. Artificial intelligence
cameras are carefully observing if there are any cracks in buildings or bridges. Sensors and artificial
intelligence join forces to measure if structures made of steel are rusted. Saving energy is also
indispensable; artificial intelligence reduces wasted energy by analyzing the electricity usage of
buildings and maintains the best indoor temperature by considering weather and building usage
patterns.

In Enel's wind power management in ltaly, sensors installed on generators measure wind direction
and strength, and Al automatically adjusts the blade angle to maximize power generation, and in
Norway's Stabbabrua bridge, sensors installed throughout the bridge check status in real time and
limit vehicle traffic if a dangerous situation is detected. Seoul's smart city project automatically adjusts
traffic lights based on Al, checks the status of escalators and elevators through subway facility
management, monitors city safety 24 hours a day with CCTV safety management, and Korea
Expressway Corporation's smart road management automatically detects and warns of dangerous
driving by Al, and Al cameras automatically find cracks and damage in roads through road damage
management.

Future social infrastructure management will show a state where all facilities of the city are integrated
and managed through the development of smart cities using artificial intelligence (Al), transportation,
energy, and environment are connected as one and optimized, and facilities are automatically
adjusted according to citizens' living patterns. The development of artificial intelligence technology is
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making our social infrastructure safer and more convenient, and if we utilize Al technology well in the
future, our lives will become even smarter and safer. For such development, not only technology
development but also correct use and management are important, and we all must have interest and
work together.

5. Al Nation and Social Reform, Redesigning Education and Welfare Networks
5-1. Education in an Al Nation, the Era of Personal Tutors

South Korea is an ultra-low birth rate country. The way to solve this problem is to ensure that each
child born can have the world's best competitiveness. Personalized learning through artificial
intelligence is necessary. Artificial intelligence can teach in the most appropriate way by identifying
how fast each student learns and how well they understand.

[Figure 6] It helps personalized learning possible through artificial intelligence.

It can explain slowly from the basics to students who find math difficult, and provide more difficult
problems to students who understand quickly. All students can receive good education regardless of
whether they are in the countryside or the city, or their family circumstances. It is known that having a
personal tutor allows one to learn about twice as fast as in a regular classroom. When artificial
intelligence becomes a personal tutor for each student, every student can learn faster at their own
pace.

Thinkster Math is an Al-based math learning platform that provides personalized learning paths by
analyzing student learning data in real time. Thinkster Math is an Al-based math learning platform
founded in 2010 and headquartered in Kendall Park, New Jersey, USA. This platform originally
started under the name Tabtor Math and subsequently rebranded to Thinkster Math. Thinkster Math
provides personalized learning paths by analyzing students' learning data in real time and provides
math learning programs for K-12 (kindergarten to high school) students.

This platform maximizes learning efficiency by combining Al technology and the expertise of human
tutors and provides a customized learning experience for students. Learning proceeds in a way that
supplements weaknesses and strengthens strengths by analyzing the student's answers and learning
patterns. Al tracks the student's learning progress and increases learning efficiency by
recommending additional learning materials or problems if necessary. Thinkster Math provides a
personalized learning experience to students by combining human tutors and Al technology. Through
this, students were able to strengthen self-directed learning abilities and significantly improve
academic achievement. This platform also provides learning data to parents and teachers to
transparently share the student's learning progress. As a result, Thinkster Math contributed to
improving students' math skills and at the same time increasing confidence in the learning process.

Georgia Institute of Technology developed an Al virtual assistant "Jill Watson" based on IBM's
Watson platform and introduced it to an online Master of Science in Computer Science program. The
Al assistant was designed to automatically respond to students' frequently asked questions (FAQS)
and provides accurate answers by learning class materials and lecture contents. Jill Watson



significantly shortened response time by quickly and accurately answering about 10,000 student
qguestions during one semester. The workload of human assistants was reduced, and human
assistants could focus on more complex problem solving and individual student support. Students
evaluated that their learning experience was improved thanks to the efficiency and accessibility of the
Al assistant. Some students experienced such natural interactions that they did not realize Jill
Watson was an Al. It shows that Al can play an important role in optimizing learning support in
large-scale online learning environments.

Even now, the number of students utilizing ChatGPT chatbot functions to understand concepts and
review contents heard in class is increasing. They also request the chatbot to generate mock exam
problems for various tests. They also conduct essay discussions in foreign languages with the
chatbot using voice mode.

Google CEO Sundar Pichai emphasized that Al can improve educational accessibility and provide
better learning opportunities especially for low-income students. He explained that Al technology will
play a key role in providing customized learning for all students, and through this, educational equity
can be promoted. United Nations Secretary-General Antonio Guterres mentioned that technological
innovations like Al can expand information accessibility in education and benefit both teachers and
students. He emphasized that Al can contribute to raising the quality of education, but at the same
time, attention should be paid to reducing the digital divide, and argued that Al should be designed in
a human-centric way and ensure educational inclusion and equity.

The full-scale deployment of Al in educational settings will result in providing better educational
opportunities for low-income students and enabling efficient personalized learning.

More realistic classes become possible through virtual reality or augmented reality. In history class,
one can learn vividly as if time traveling to the past, and science experiments can also be
experienced safely. Studying will become more enjoyable with fun learning programs like games.
Students with visual impairments can hear classes through voice, and students with hearing
impairments can hear through subtitles. For students with disabilities, special education support
should be strengthened to enable customized education. Artificial intelligence can fairly evaluate
students’ skills and predict future development potential. Through this, better education will occur.

5-2. Improvement of Welfare Services
(1) 24-Hour Al Care, Happy Old Age

Al technology is presenting the possibility of dramatically improving the health and daily life of the
elderly.

Wearable devices collect health information, and Al can find health abnormalities early by analyzing
this. If a problem arises, it informs family members so that quick response is possible. Al can present
customized response methods by considering each elderly person's health status, lifestyle habits,
and even genetic characteristics. Effective medical services can be provided.

18



The HEFI project is a global healthcare project utilizing wearable devices and digital technology in
preparation for an aging society. Its purpose is to provide customized health management services by
collecting and analyzing health data of the elderly and to strengthen preventive medicine. It monitors
heart rate, activity amount, and emotional state in real time using various devices such as
smartwatches, Al speakers, and web cameras, and suggests personalized health management plans
by analyzing collected data through Al and big data technology. It is being utilized for emergency
situation detection and response, psychological support for solitary death prevention, and lifestyle
pattern analysis.

Seoul's Wrist Doctor 9988 project is a Seoul-style healthcare program started in 2021 with the goal of
promoting citizens' health and improving lifestyle habits. The main purpose of this project is to support
Seoul citizens so they can live healthily and vibrantly until the age of 99.

The targets of the project are Seoul citizens aged 19 or older, office workers in Seoul, university
students, and the self-employed, and health-vulnerable groups such as those with metabolic
syndrome, households at risk of solitary death, and reclusive youth are included in the priority support
targets. The operation method is to collect health data through smartwatches and a dedicated app,
and based on this, provide customized health goals and action plans.

A major function of the project is health data monitoring. Step count, heart rate, diet, and exercise
records are tracked in real time through smartwatches and the app, and for those with metabolic
syndrome, Al-based customized health goals and action programs are provided.

A point earning system is also being operated. Points can be earned through health activities; for
example, 200 points are earned for walking more than 8,000 steps a day (5,000 steps for those aged
70 or older), 50 points for recording diet, and 200 points for successful home training. Earned points
can be converted to Seoul Pay Money and used like cash at various member stores such as
hospitals, pharmacies, and convenience stores.

Health challenges and campaigns are also being operated, and the Less Sweet Expedition program
is inducing the practice of a low-sugar diet. Also, smartwatches are provided and customized health
management services are supported for health-vulnerable groups.

As of 2024, more than 1.3 million citizens are participating, and achievements such as strengthening
citizens' health management capabilities, reducing medical expenses, and reducing health-related
social costs are being made. The system was improved so that participation is possible only with a
smartphone app even without an existing smartwatch, making participation of more citizens possible.

Japan's Chubu Electric Power distributed Fitbit wearable devices for free to about 14,000 employees.
The purpose is to promote employees' health and realize data-based preventive medicine, and data
such as step count, sleep time, and heart rate are being collected through Fitbit devices. It analyzes
data under individual consent in cooperation with Google, and collected data is utilized for monitoring
employees' health status and suggesting health improvement plans. This project is evaluated as a
case showing the possibility of data-based preventive medicine and customized health management.
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These projects increase accessibility to health management using smart technology and are helping
citizens voluntarily form healthy lifestyle habits through point earning systems and customized health
management services, and are drawing attention as a health management model in an aging society.

Al also becomes a friend to the elderly. 'Robot dogs' become companions for elderly people living
alone and provide joy. The voice function of chatbots like ChatGPT has also become capable of
natural conversation. Like a counselor with a warm heart, it listens and empathizes with the stories of
the elderly and can even soothe depressed minds. Help can also be requested when needed. In
emergency situations, Al will quickly contact family or 119.

(2) Increasing Efficiency of Welfare Services

Al helps to efficiently distribute precious welfare budgets to places where they are most needed. Al
analyzes vast amounts of data to identify the scale of support needed for each region and class and
ensures budgets are allocated accordingly. Al plays a role in monitoring to ensure welfare funds are
used correctly. The Korea Social Security Information Service is monitoring voucher payments
suspected of irregular payment through an Al-based FDS (Fraud Detection System). It was able to
prevent irregular expenditures of 4.4 billion KRW in 2020 and 10.2 billion KRW in 2022. Al increases
the work efficiency of welfare officers. Since Al handles repetitive paperwork or simple verification
tasks, welfare officers can focus on more meaningful work of meeting and helping beneficiaries
directly.

(3) Al Services for the Disabled and Multicultural Families

The development of Al technology is shining a new light of hope for the disabled and multicultural
families.

Al for the visually impaired accompanies moments of daily life like a reliable companion. A research
team at the University of Georgia developed an Al backpack for the visually impaired. This backpack
provides technology that helps the visually impaired move independently even without a guide dog. A
computer is mounted inside the backpack, and it includes cameras and sensors that analyze the
user's surrounding environment in real time. It detects various elements such as traffic signs,
obstacles, crosswalks, moving objects, and stairs, and guides the user by voice. Voice guidance is
provided through Bluetooth earphones, and the user can immediately grasp the surrounding situation.

The Al backpack focuses on significantly improving the mobility of the visually impaired and is
currently being tested in major cities in the US. It is drawing a lot of interest as it has the potential to
complement or replace existing guide dogs or white canes.

Parrotron is a cutting-edge Al-based voice conversion tool developed by Google, a technology that
helps people with speech impairments communicate more clearly. It provides a function to analyze
the user's distorted voice and convert it into clear text or a natural voice. Parrotron is particularly
useful for users with unclear pronunciation or atypical speech, supporting them to be better
understood in digital voice interfaces or person-to-person conversations.
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This technology directly converts input voice into clear voice without intermediate text conversion. To
do this, Parrotron receives a speech spectrogram (frequency-time domain data) as input, converts it
into a target speech spectrogram, and then generates a natural voice through a speech synthesizer.
It reflects the user's intention as accurately as possible by considering intonation, emphasis, and
background noise.

Parrotron goes through a two-stage learning process. In the first stage, it is trained using general
voice data, and in the second stage, it enables personalized voice conversion by additionally learning
the voice data of a specific user (e.g., a person with a speech impairment). This process utilizes data
collected from projects like Google's Project Euphonia and was designed to adapt to various types of
speech impairments.

Parrotron is providing great help especially to ALS (Amyotrophic Lateral Sclerosis) patients or users
with hearing impairments. For example, for ALS patients, it was evaluated that the voice recognition
error rate decreased from 89% to 32% through Parrotron, and the clarity and naturalness of the voice
were significantly improved.

Parrotron has the flexibility to process new words, foreign language names, or atypical pronunciations
that existing voice recognition systems have difficulty processing. This is because Parrotron does not
rely on a specific word set and learns based on the voice signal itself. Therefore, it is highly likely that
the message intended by the user will be transmitted without distortion.

Currently, Parrotron service is provided mainly in the US and aims for global expansion. Google is
supporting people with speech impairments so they are not marginalized in the digital environment
and can enjoy more opportunities through this technology. Parrotron is evaluated as an important
technology contributing to increasing the social inclusion of the disabled beyond a simple tool for
converting voice.

Al for the hearing impaired is building a new bridge for communication. It will express daily
conversations in natural sign language through 3D characters, and conversely, enable smooth
communication by converting sign language into text or voice. Now, hearing-impaired people have
become able to communicate without discomfort even in daily spaces such as hospitals or banks.

Al for multicultural families is breaking down language barriers. Mothers from Vietham have also
become able to easily understand their children's school announcements and homework through Al's
real-time interpretation and translation services. Smooth communication has become possible with
accurate interpretation provided by Al even when visiting hospitals and public offices.

These innovative Al services are helping all members of our society enjoy a freer and richer life.
Continuous research and development are needed, and above all, we must listen to the precious
voices of users. We must create services that everyone can use with peace of mind by also making
full preparations for personal information protection.

See every chapter
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Chapter 2: The Threat of Al, a Double-Edged Sword

Artificial intelligence is still a tool. Objects themselves have no inherent good or evil; it is the mindset
of the person using them that determines everything. The tool of Al is the same; depending on the
heart of the user, it can become something harmful or something beneficial. Ultimately, whether Al is
helpful or harmful depends heavily on the user's intent.

In the short term, cybercrime using Al may increase. There are also concerns that Al could be used to
create dangerous biological weapons. In the medium term, the emergence of autonomous weapon
systems is expected to be a major issue. Experts predict that within two to three years, weapons
capable of making their own decisions to attack will appear. Departments of defense in various
countries around the world are putting significant effort into developing such weapons.

While many countries, including those in Europe, are creating Al regulation laws, most exclude
military use. This is a situation where global risks are anticipated. In the case of chemical weapons,
international conventions banning their use were only created after experiencing the horrific
consequences of World War .

We must prepare in advance before Al technology develops in a dangerous direction. Governments
must take an active role in ensuring that Big Tech companies invest more in Al safety research. It will
take time and money, but it is a necessary investment for the safety of humanity. Voluntary efforts
from companies, government regulations, and global cooperation are all required.

1. Military Technology and Al
1-1. Military Application of Al Technology

The military sector is also in a situation where it cannot escape the influence of Al technology. While it
can help improve the efficiency of military operations and reduce human casualties, it also carries
unpredictable risks. New forms of weaponry, such as lethal autonomous weapons, could emerge and
pose a significant threat.

[Figure 7] Al can become a major threat if it emerges as new types of weapons like lethal
autonomous weapons.

Al is already being used in various ways for military weapon development, and its scope is gradually
expanding. Autonomous weapon systems are weapons that can find and attack targets on their own
without direct human control. The MQ-9 Reaper drone uses Al to analyze information and even
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prioritize targets. The 'KillWeb' system allows Al to analyze missile systems in real time to find the
most effective attack points. The U.S. Department of Defense has announced a $1 billion investment
to upgrade its drone fleet.

China is also accelerating the development of autonomous killer robots, and these weapon systems
are expected to be deployed on the battlefield soon.

The MQ-9 Reaper drone is a Medium-Altitude Long-Endurance (MALE) Unmanned Aerial Vehicle
(UAV) developed by General Atomics Aeronautical Systems in the United States. It is a multi-purpose
drone that performs intelligence gathering, surveillance, reconnaissance (ISR), and strike missions.
Due to its powerful armament and advanced technology, it is nicknamed the 'killer drone’ and plays a
crucial role in military operations.

The MQ-9 Reaper is designed with a length of about 11m, a wingspan of about 20m, and a maximum
takeoff weight of 4.7 tons. Its maximum flight altitude is approximately 15.2km, and it can fly for more
than 27 hours once airborne. It uses a 950-horsepower turboprop engine and reaches a top speed of
about 482km/h. It can carry various weapons such as AGM-114 Hellfire missiles, GBU-12 Paveway I
laser-guided bombs, and GBU-38 JDAM, and can be equipped with up to eight Hellfire missiles.
Precision strikes are possible, and it is mainly used for eliminating terrorists and striking high-risk
targets. Its sensor and detection systems integrate various sensors, including synthetic aperture
radar (SAR), infrared sensors, day and night TV cameras, laser rangefinders, and laser designators,
to detect and track targets.

The MQ-9 Reaper has gained more advanced functions through the integration of artificial
intelligence (Al) technology. Al analyzes large amounts of surveillance data in real time to filter out
important information and relay it to operators. This increases decision-making speed and reduces
the burden on humans. Based on data collected through sensors, it can automatically detect, classify,
and track potential threats. Some MQ-9 Reapers are testing autonomous flight and engagement
capabilities using Al. Functions are being developed where Al identifies targets, evaluates threat
levels, and then suggests or executes an engagement.

While integrating Al into unmanned aerial vehicles like the MQ-9 Reaper is technologically innovative,
it is sparking ethical and legal controversies. There are concerns that human control may weaken in
the process of Al selecting targets and deciding whether to engage. This could increase the risk of
civilian casualties due to malfunctions or incorrect judgments.

KillWeb is an Al system that analyzes enemy defense systems and then guides missiles fired by
friendly forces to the enemy's most vulnerable points. The network can immediately tell a missile
where to strike to eliminate a tank, bringing warfare to a completely new level of efficiency.

Al command and control systems analyze the vast amount of information generated on the battlefield
in real time to suggest strategies to commanders. They help identify enemy positions or movement
paths and decide how to deploy our forces. They quickly analyze huge amounts of data collected
through various types of sensors, surveillance equipment, and information networks. While it is an
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overwhelming amount of information for a human to process directly, Al can process it in an instant.
Through the analyzed information, Al can find threats the enemy might pose in advance, continuously
track the location of important targets, and grasp the battlefield situation in real time. It becomes
possible to understand the overall situation as if looking down at the entire battlefield at a glance.
Thanks to Al's capabilities, the military can predict the enemy's next move and establish the most
effective defense plan accordingly. The probability of military operation success increases.

In training, Al helps improve soldiers' combat capabilities by creating virtual environments similar to
actual combat. It increases training effectiveness by providing customized training programs for each
soldier. In the field of intelligence, surveillance, and reconnaissance (ISR), Al performs a very
important role. Al can be seen as playing the role of the military's 'sensory organs.' In cybersecurity,
Al plays a vital role in detecting and blocking enemy cyberattacks. It protects important military
systems by discovering and intercepting malicious programs or hacking attempts.

Al is also being used in non-combat operations such as disaster relief and peacekeeping activities.
When a disaster occurs, it helps analyze affected areas, find rescue routes, and efficiently distribute
necessary supplies.

1-2. Various Risks of Al-Based Weapons

Even on a battlefield, comprehensive decisions are made with the involvement of various human
emotions, such as fear, anger, and compassion. Machines do not hesitate or feel fear; they simply
operate as programmed. However, there are concerns about what would happen if there is an error in
the programming, if bias occurs, or if the system is hacked.

Cases have been reported where Al misinterpreted data, leading to friendly fire incidents. This serves
as a reminder that no matter how amazing this technology is, it is still in its early stages.

Enemies could infiltrate friendly data systems or disrupt the chain of command to induce Al to make
wrong decisions. In such situations, Al could mistake friendly forces for enemies and order an attack.
On the Ukrainian battlefield, a case was reported where a North Korean-made air defense system
mistook friendly forces for the enemy and opened fire. Such accidents show how fatal the
consequences can be if an Al system fails to make accurate judgments in real time. There are also
cases in autonomous weapon systems where Al misinterprets enemy movements or makes
misjudgments due to environmental factors (e.g., weather, terrain). This is because the Al could not
overcome the gap between its training data and the actual situation.

We are currently entrusting incredibly powerful tools to Al, an entity that is still learning and making
mistakes. There are concerns about whether we are heading toward a future where war is conducted
by machines with no human intervention at all, and whether 'Terminator' scenarios could become a
reality.

We must carefully consider the consequences if military Al systems malfunction or are hacked. We
can consider situations where Al misinterprets data and launches a missile attack on civilian targets,
or where terrorists infiltrate weapon systems and take control. We must recognize that while we
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possess amazing technology with the potential to change everything, it also carries the possibility of
causing serious danger.

Al Vulnerability: This means that Al can make errors or inappropriate judgments when faced with
unexpected situations. In combat situations, Al may fail to properly respond to changing
environmental factors, enemy deception tactics, or unexpected civilian intervention, leading to
misjudgments or malfunctions.

Potential for Misuse: Terrorist groups or rogue states could misuse Al technology to develop
weapons of mass destruction or launch cyberattacks. They could use Al technology to accelerate the
development of biochemical weapons or launch cyberattacks that paralyze critical national
infrastructure. This can threaten the international security order and cause large-scale casualties.

Acceleration of the Arms Race: As competition for the development of Al-based weapons intensifies,
the arms race will accelerate, potentially destabilizing the international security environment. As
countries focus on developing Al-based weapons, they invest massive resources into military
build-ups, which can heighten distrust and tension between nations and increase the risk of military
conflict. China is trying to secure military superiority through Al technology, and the United States is
also striving for a military build-up to win the competition.

Ambiguity of Responsibility: If an autonomous weapon system causes damage due to a malfunction,
it may be difficult to clearly identify where the responsibility lies. Because autonomous weapon
systems operate without direct human control, various factors such as system errors, algorithmic
flaws, and data bias can work together to cause damage. It is unclear who should be held responsible
- the developer, the operator, or the policymaker - which can lead to legal and ethical debates.

Loss of Human Control: As Al technology becomes more sophisticated, weapon systems that operate
outside the scope of human control may emerge, potentially leading to unpredictable results.
Because Al has the ability to learn and evolve on its own, it could operate in ways humans did not
anticipate or set its own goals and attack. This could lead to warfare beyond human intent and
control, causing immense loss of life and destruction.

1-3. Proliferation and Response to Al Military Technology

Al technology is continuously advancing, and its application in the military sector is expected to
expand further. The following challenges are presented.

Changes in Military Doctrine and Strategy: The development of Al technology will fundamentally
change the nature of military operations, and future warfare is likely to proceed in a form where
humans and Al collaborate. Al can accelerate the speed of combat, minimize human intervention,
and make the nature of war unpredictable. These changes require a fundamental review of military
strategy, combat doctrine, military organization, and weapon systems. Al technology is expected to
have a major impact on military doctrine and strategy as well. The emergence of Al-based weapon
systems increases the speed, scale, and complexity of combat, fundamentally changing the nature of
warfare. Existing doctrines and strategies must be reviewed and new concepts introduced. New rules
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of engagement, command and control systems, and troop operation methods must be developed,
considering the autonomy, unpredictability, and potential for malfunction of Al-based weapon
systems.

Changes in the International Security Environment: It can change the balance of military power
between nations and trigger new forms of conflict. It can lead to the emergence of new superpowers
and intensify military competition in new domains such as cyberspace and outer space. Furthermore,
the proliferation of Al-based weapons can strengthen the military power of non-state actors such as
terrorist groups, insurgents, and criminal organizations, making the international security order even
more unstable.

Future of Human-Machine Collaboration: In the future battlefield, humans and Al will perform
operations together, requiring clear regulations on the division of roles, interactions, and
decision-making processes between humans and Al. As the role of humans changes with the
development of Al technology, new approaches are required for soldier training, education, and
ethical training.

1-4. Ethical Guidelines for Al Military Technology
The development of Al-based weapons raises the following ethical issues.

Responsible Use of Al Technology: Can we fundamentally ban the use of Al technology in the
development of lethal weapons? The claim that it should be banned is a moral imperative, but in
reality, countries are proceeding with development. Al technology is being introduced in a way that
permeates even conventional weapons. Signing a total ban convention must be seen as nearly
impossible in the real world. Realistically, we have no choice but to move toward signing global
agreements that delay this as much as possible and completely ban technologies with high
destructive power and impact.

Scope of Human Control: Al-based weapon systems must always be under human control, and they
should not be allowed to operate autonomously without human intervention. Because Al cannot
completely replicate human value judgments, ethical considerations, and emotional elements, it is
dangerous to delegate important life-and-death decisions to Al. Al-based weapon systems must be
subject to human control, and humans must be able to understand how the systems operate and
intervene if necessary.

Delegation of Lethal Decisions: Delegating lethal decisions to Al-based weapon systems causes
serious ethical problems. Because Al operates based on algorithms and data, it cannot have the
same ethical judgment or emotional empathy as a human. Al deciding whom to attack or what
damage to accept in combat is an act that disregards human life and can deepen the cruelty of war.
Additionally, there are concerns that certain groups or individuals could be unfairly targeted due to
algorithmic bias.

1-5. International Efforts to Control Al Weapons
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Clear international regulations for Al weapon development are necessary. Al technology is spreading
rapidly across borders, and if a specific country or group monopolizes it, world peace could be
endangered. Therefore, the entire world must join forces to create common rules for Al weapon
development and establish an international system that can prevent actions that violate them.

Because lethal autonomous weapon systems (LAWS) created with Al can be a great danger, serious
discussions to regulate them are continuing at the UN. In December 2023, the UN General Assembly
adopted an important resolution warning about the risks of these weapons.

Resolution adopted by the General Assembly on 22 December 2023

[on the report of the First Committee (A/78/409, para. 89)]

78/241. Lethal autonomous weapons systems

The General Assembly,

Affirming that international law, in particular the Charter of the United Nations,
international humanitarian law and international human rights law, applies to
autonomous weapons systems,

Recognizing the rapid development of new and emerging technologies, and
recognizing further that they hold great promise for the advancement of human
welfare and could, inter alia, help to better protect civilians in conflict in certain
circumstances,

Mindful of the serious challenges and concerns that new technological
applications in the military domain, including those related to artificial intelligence
and autonomy in weapons systems, also raise from humanitarian, legal, security,
technological and ethical perspectives,

Concerned about the possible negative consequences and impact of autonomous

weapon systems on global security and regional and international stability, including the risk of an
emerging arms race, lowering the threshold for conflict and proliferation, including to non-State
actors, Welcoming the interest and sustained efforts on these issues, in particular through the
ongoing and valuable work of the Group of Governmental Experts on Emerging Technologies in the
Area of Lethal Autonomous Weapons Systems, established under the Convention on Prohibitions or
Restrictions on the Use of Certain Conventional Weapons Which May Be Deemed to Be Excessively
Injurious or to Have Indiscriminate Effects, 1and in this regard underlining the significant progress
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made in these discussions as well as the various proposals presented,

Noting the adoption by consensus of Human Rights Council resolution 51/220f

7 October 2022 on human rights implications of new and emerging technologies in
the military domain,

Acknowledging the important contribution of international and regional
conferences and initiatives such as the summit hosted by the Kingdom of the

Netherlands and co-organized by the Republic of Korea on 15 and 16 February 2023, the regional
conference hosted by Costa Rica on 23 and 24 February 2023, the conference hosted by
Luxembourg on 25 and 26 April 2023, as well as the regional conference hosted by Trinidad and
Tobago on 5 and 6 September 2023,

Recognizing the valuable contributions made by United Nations entities and
international and regional organizations, the International Committee of the Red
Cross, civil society organizations, academia, industry and other stakeholders in
enriching international discussions on autonomous weapons systems, encompassing
legal, ethical, human rights, societal and technological dimensions,

Recognizing the efforts of the Secretary-General within the new agenda for

peace initiative to address the issue of autonomous weapons systems,

1. Stresses the urgent need for the international community to address the
challenges and concerns raised by autonomous weapons systems, in particular
through the Group of Governmental Experts on Emerging Technologies in the Area

of Lethal Autonomous Weapons Systems, and to continue to further its understanding of the issues
involved,;

2. Requests the Secretary-General to seek the views of Member States and

observer States on lethal autonomous weapons systems, inter alia, on ways to address the related
challenges and concerns they raise from humanitarian, legal, security, technological and ethical
perspectives and on the role of humans in the use of force, and to submit a substantive report
reflecting the full range of views received with an annex containing these views, to the General
Assembly at its seventy-ninth session for further discussion by Member States;



3. Also requests the Secretary-General to invite the views of international and
regional organizations, the International Committee of the Red Cross, civil society,

the scientific community and industry to include these views in the original language received in the
annex of the aforementioned report;

4. Decides to include in the provisional agenda of its seventy-ninth session

the item entitled "Lethal autonomous weapons systems". 50th (resumed) plenary meeting 22
December 2023

World-renowned scientists such as Stephen Hawking and Steve Wozniak, through the Future of Life
Institute (FLI), released an open letter warning about the dangers of Al weapons. Released in July
2015, this letter contains serious concerns about the development and use of Al-based weapons,
known as fully autonomous weapons or 'killer robots.'

- Regarding the risks of Al weapons, it was pointed out that these weapons are a technology capable
of setting goals and attacking on their own without human intervention, posing a threat of a different
dimension compared to existing weapons. In particular, unlike nuclear weapons, they are inexpensive
to develop and easy to secure raw materials for, leading to a high possibility of mass production and
proliferation. Concerns were raised that this increases the potential for misuse by terrorists or
dictators.

- Regarding the long-term impact on humanity, Stephen Hawking delivered a particularly strong
warning. He pointed out that if Al technology develops to an uncontrollable level, the survival of
humanity itself could be threatened, and defined Al weapons as a 'potential risk that could lead to the
end of humanity.'

In February 2024, more than 90 countries gathered in The Hague, Netherlands, for a meaningful
meeting called 'RE-AIM." It stands for 'Responsible Al in the Military Domain.' Around 2,000 people
from over 90 countries attended. Government officials, military leaders, and technical experts were all
there together. They aimed to establish practical guidelines on how to develop and use Al responsibly
in the military. To put it cynically, it was like a code of conduct for killer robots. The key guidelines
agreed upon at the RE-AIM 2024 meeting are contained in a document titled 'Blueprint for Action.’

- This document presented a framework for a responsible approach to Al utilization in the military field
and has received agreement from 61 countries.

- In terms of core principles, the military use of Al must strictly take place within the framework of
international law. Furthermore, the ultimate responsibility for the operation of Al systems must rest
entirely with humans, and Al systems must guarantee firm reliability and stability. Also, an appropriate
level of human intervention must be involved in the operation of Al systems, and the explainability of
the decision-making processes and results of Al systems must be improved.
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- As major considerations, ethical and legal issues must be considered with the highest priority in the
military use of Al. Various challenges and risks that Al applications may bring in humanitarian, legal,
security, technical, social, and ethical aspects must be carefully identified and evaluated, and
international cooperation systems for Al governance and its responsible use must be strengthened.

- These guidelines are intended to secure an ethical and regulatory framework for the military use of
Al, particularly emphasizing human control and responsibility. The RE-AIM meeting is projected to
play a pivotal role in developing international norms regarding the future military use of Al based on
these principles.

1-6. Use of Al Weapons: Unclear Responsibility

A new arms race will begin. It is unclear who is responsible when Al weapons cause problems, and
ultimately, humans may fail to properly control Al. Another risk is that people with bad intentions could
misuse Al technology, or Al could malfunction and cause damage.

Henry Kissinger, former U.S. Secretary of State, pointed out that Al could fundamentally change the
nature of war and emphasized, 'Al cannot replace human judgment, and human control is essential,
especially in military decision-making.' He argued that Al technology must be used in accordance with
international law and ethical standards.

From a normative standpoint, the military use of Al could be a serious risk to humanity, making an
international agreement to limit its use to peaceful purposes urgent. Above all, Al technology must be
under human control, and its development into autonomous military systems must be prevented. To
this end, countries around the world must stop the Al weapon development race and join forces to
establish an international regulatory system for peaceful development. Ultimately, Al technology
should be a tool for human peace and prosperity, not an instrument of war. As Al technology is
developing rapidly, it is very important to prepare regulatory measures in advance and for the world to
agree on its ethical use. The military use of Al technology presents a new challenge for humanity, and
to solve this problem, it is more important than anything else for the entire world to work together.

2. Al's Self-Evolution and the Dangers of Superintelligence

Questions are being raised about the possibility of controlling Al when it continues to develop and
gains intelligence superior to that of humans.

Professor Geoffrey Hinton, the father of Al, stated that in nature, it is very rare for a being with
superior intelligence to be controlled by a being with inferior intelligence. He says the only exception
that can be found is the relationship between a mother and a baby. During the process of evolution,
babies developed various ways to control their mothers for their own survival. However, it should be
noted that even in this case, mothers and babies fundamentally have a similar level of intelligence.

There are conflicting views on whether humans will be able to maintain control over Al until the end.
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Scientists like Yann LeCun are optimistic, saying, 'Since it is Al that we created, it will be under our
control.' Demis Hassabis, CEO of DeepMind, argued that 'Al can be designed to reflect human values
and ethics' and emphasized that transparency and cooperation are important in the Al development
process. He said, 'The key is finding ways to harness Al's potential while minimizing its risks.'

On the other hand, Nick Bostrom, director of the Future of Humanity Institute at Oxford University,
argued in his book 'Superintelligence' that it is extremely difficult to design superintelligent Al to follow
human values and goals. He warned that 'superintelligent Al could misunderstand human intentions
or pursue independent goals outside of human control.'

Professor Roman Yampolskiy, a pioneer in the field of Al safety, argued that superintelligent Al is
'likely to be uncontrollable from the design stage.' He warned that if superintelligent Al behaves in a
way that conflicts with human intentions, the consequences could be fatal, and emphasized that 'Al
development should be slowed down and safety mechanisms must be established first.'

What is clear is that Al technology is advancing at an incredible speed, with coding and reasoning
abilities at its center. Al that mimics human thought processes has now reached a stage where it
writes its own code, analyzes data, and draws conclusions. Concerns are emerging that if these
abilities come together, Al could evolve on its own and bring unpredictable results.

2-1. Coding and Reasoning Ability

Coding Ability: Al is showing an amazing ability to understand various programming languages and
generate code. GitHub Copilot provides a function that suggests useful code in real time and
automatically completes it when developers are writing code. Al coding tools are helping developers
write code faster and more efficiently. They are naturally melting into the software creation process in
companies, significantly reducing development time and making it easy to add machine learning
functions. Al's coding ability is not yet perfect. It sometimes fails to understand code rules and creates
programs that loop endlessly or codes that are vulnerable to security threats. However, at some
point, it will surpass human capabilities and become a tool for self-development.

Reasoning Ability: Al's reasoning ability refers to the ability to analyze information and draw
conclusions by mimicking the way humans think. Through a learning method called machine learning,
Al finds regularities in data and, based on this, can make predictions or judgments about new
situations.

The previous GPT-3 had difficulty accurately understanding the true meaning of sentences. However,
many reasoning models, including the O1 model recently introduced by OpenAl, are showing
remarkably advanced performance. The O1 model is excellently solving complex problems in fields
such as science, programming, and mathematics. It means that the Al model solves problems by
thinking step-by-step just like a human. In the fields of physics, chemistry, and biology, it is already
showing a level of proficiency comparable to that of a doctoral student, and it boasts such outstanding
skills that it correctly answered 83% of the qualifying problems for the International Mathematical
Olympiad. Every time a model is upgraded, its reasoning and problem-solving abilities also become
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more sophisticated. It even showed an amazing result of ranking in the top 11% in programming
competitions.

2-2. Scenario of Al's Self-Evolution

The possibility of Al changing its own algorithms is now becoming a reality. By learning through
machine learning and encountering new information, it will be able to correct and develop its own
algorithms.

[Figure 8] The possibility that artificial intelligence can change its own algorithms is now approaching
reality.

John von Neumann, a mathematician and pioneer of computer science, proposed the concepts of
self-replication and self-evolution. He argued that 'systems can be designed where machines can
replicate and improve themselves,' suggesting that systems could operate in a manner similar to
biological evolution. His research provided an important foundation for the concept of self-evolution in
modern Al.

While this ability of Al to change itself can help increase efficiency and solve new problems, it also
carries the risk that it may become unpredictable and difficult to control.

The methods for self-modification of Al algorithms would be as follows.

Adaptive Learning: Adaptive learning is a way for Al to learn new information and develop on its own.
It becomes smarter by reflecting user feedback or new data. Medical Al improves diagnosis accuracy
by learning from patient records and doctors' opinions. When new research results are added, it uses
them to provide better outcomes. It is a flexible learning method that continues to change and
develop.

Reinforcement Learning: Reinforcement learning is a method where Al learns through repeated trials
and failures. It receives a reward for good results and a penalty for bad ones. For example, a
Go-playing Al learns better strategies by receiving rewards when it wins. It learns what went wrong
through failure and gradually improves. This is a learning method that grows on its own through
rewards and punishments.

Self-Correction: This is the function of Al to review and correct the output it has created. In translation
programs, Al can find and correct errors in translated content to provide more accurate translations.
This means Al can improve its skills on its own without help from users.

The Role of Data in Self-Modification of Al Algorithms: Because Al algorithms learn and operate
based on data, the quality and transparency of data have a very large impact on Al's ability to modify
itself. Al that has learned from biased data may produce biased results even in the self-modification
process, which can lead to unpredictable problems. Suppose there is an Al used in the hiring
process. If this Al has learned from data where more male applicants were hired in the past, there is a
possibility it will make decisions disadvantageous to female applicants. This is a problem that
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occurred because the data was biased. To solve these problems, Al must be trained using data with
various backgrounds and characteristics, and the results must be constantly checked. This way, Al
can make fairer and more reliable decisions. Therefore, to safely manage Al algorithms, it is very
important to secure data transparency and eliminate data bias.

2-3. Positive Aspects of Al Self-Evolution

Increased Efficiency: Al can further increase work speed by developing its own algorithms and create
amazing results even with fewer resources. It can bring various economic benefits by improving
productivity, reducing costs, and allowing for efficient energy use. In the manufacturing sector, Al has
optimized production processes, enabling the production of more products while reducing defects.

Solving New Problems: Al can find innovative answers to new problems that could not be solved by
existing methods. In the field of drug development, Al can meticulously analyze vast amounts of
medical information to develop new disease treatment methods or more effectively improve current
treatments.

Providing Customized Services: By adjusting algorithms according to each user's characteristics, Al
can provide the most suitable service for each individual. In the field of education, it has become
possible for Al to provide personalized learning systems that adjust learning content and difficulty to
exactly match the learning speed and skill of each student.

2-4. Human Initiative in the Era of Superintelligent Al
(1) Al Self-Evolution: The Danger of Different Values

The Problem of Values: If superintelligent Al comes to have different values that conflict with human
values, conflicts can occur. If Al regards efficiency as the highest priority, it may behave in a way that
disregards human life or dignity. If the goals of superintelligent Al do not match human goals, the Al
may perform actions harmful to humans. For example, a superintelligent Al developed to solve
environmental problems could judge human activity as the greatest threat to the Earth's environment
and restrict human activities or attack humans.

Human Uncontrollability: As Al evolves on its own, it may develop in directions that humans cannot
predict or control. This means Al could perform actions that go against human values or ethical
standards, or make decisions that can harm humans. Al's behavior becomes difficult to predict due to
its self-modification, and unexpected results may occur. If Al's self-modification ability is used for
malicious purposes, it can cause serious social problems. If Al is misused for hacking or
cyberattacks, it can cause serious damage such as leakage of personal information, paralysis of the
financial system, and destruction of social infrastructure.

Considering the current stage of Al technology development, there is no definite answer as to
whether humans can control superintelligent Al. Synthesizing research papers and expert opinions
from various perspectives, the following possibilities and limitations must be considered.
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(2) Is Control Possible?

Limited Environment: Controllability can be increased by operating superintelligent Al in a limited
environment disconnected from the outside world and strictly monitoring its behavior. For example, by
running Al in a virtual environment or providing only limited data and functions restricted to specific
purposes, the range of Al's behavior can be limited. However, this part will be difficult in reality. If we
could at least ban Al from having a body like a robot, that would go a long way toward confining Al to
a limited environment.

Ethical Programming: Safety can be secured through programming that internalizes human ethical
values from the Al development stage and restricts it from harming humans. For example, ethical
rules can be programmed into Al to respect human life and dignity and to comply with laws and social

norms.
(3) Perspectives that See Control as Difficult

Unrecognizability: Because the capabilities of superintelligent Al surpass human capabilities,
perfectly predicting its behavior may be impossible. Al can develop in ways humans did not
anticipate. Geoffrey Hinton, called the 'Godfather of Al,' says that Al can become smarter than
humans, and this can exceed the scope of human cognitive ability, so humans might not even be able
to notice 'the fact that Al has become smarter than us.'

Technical Limitations: With current technology levels, technical means to perfectly control
superintelligent Al are lacking. Technological development is needed to keep up with the rapid pace
of Al advancement, and new technical approaches to guarantee Al's safety are required.

2-5. Risk Management of Al Superintelligence

Discussions on the control of superintelligent Al will continue and are expected to deepen along with
the development of Al technology. It is about well understanding the risks posed by Al technology,
sharing opinions together, and finding ways to utilize Al safely.

(1) Setting Principles and Standards

Human-Centered Values: Above all, Al must first consider precious values such as human dignity,
safety, freedom, and equality. Al should be used as a tool to make our lives better and help social
development, and it must never be utilized in a way that harms or damages basic human rights.

Stuart Russell is a scholar who proposed the concept of 'Value Alignment,' stating that Al systems
should be designed to match human values. He argues that Al must be designed to understand and
follow human goals and values. He claims that ethical standards must be strengthened so that Al's
autonomy and ability to develop do not infringe upon human dignity and safety.

Ethical Guidelines: When developing and utilizing Al, ethical standards must be followed. Efforts are
being made to establish Al ethical guidelines, such as the Ministry of Science and ICT's
announcement of the 'Basic Principles for User-Centered Intelligent Information Services.' Guidelines
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lead developers to create Al with a sense of responsibility and are a great help in preventing ethical
problems. Especially regarding Al's ability to develop on its own, clear ethical standards must be
established so as not to infringe upon human dignity, autonomy, and privacy.

Luciano Floridi, the founder of 'Information Ethics," is a philosopher who deeply explored the impact of
Al and digital technology on human dignity and rights. He argues that it is important to establish
ethical standards so that Al does not infringe upon basic human rights. His main argument is that Al
should be human-centered and protect human dignity and freedom. He also emphasizes
transparency and accountability in the Al development process and argues that ethical design is
essential.

Attribution of Responsibility: When problems occur because Al has changed its own algorithms, it
must be clear who is responsible. The responsibilities and duties of everyone involved, including
developers who create Al, people who use it, and governments, must be clearly defined to prevent
problems from occurring. Everyone who creates, operates, and uses Al must think deeply and have a
sense of responsibility.

(2) Technical Devices

Explainable Al (XAl): When Al makes a judgment, it must be able to explain the process so that
humans can understand it. Even when Al changes its own algorithm, the reason and process for
doing so must be understandable to everyone. Transparency plays a very important role in reducing

anxiety about Al and increasing trust.

Reproducibility Issue: In Al research, confirming whether the same results can be obtained under the
same conditions is emerging as a very important task. If different results are obtained, it must be
reproducible that those results were derived based on operations by consistent principles, even if the
answer is different.

Safety Devices: Safety devices are absolutely necessary for Al systems. The ability of Al to change
itself must be limited, and it must be made to operate only within the range humans can control. It is
important to limit the range of data Al learns from or to make Al's judgment process transparent for
anyone to see. When Al changes its own algorithm, it must be made recognizable to humans, and
there must be a function to immediately stop or roll it back if necessary.

Al Bias Removal: Research to make Al make fair judgments is being very actively conducted. This is
because if Al learns from biased data, it can further exacerbate discrimination against specific groups
or social inequality. Developing technology to evaluate how fair Al algorithms are and remove
discovered biases is very important.

(3) Regulatory Measures

Legislative Measures: Legal regulations regarding Al development and utilization must be established
to ensure safety and prevent social problems. An Al Basic Act presents basic principles for
development and utilization, ethical standards, and safety standards, and also prepares resolution
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procedures when problems occur. Safety standards to be followed when Al changes its own
algorithm, data management regulations, and the attribution of responsibility must be clearly defined
by law.

International Standards: International standards and regulations regarding Al development and
utilization must be created to establish safety and ethical standards. This can prevent Al technology
from spreading indiscriminately, promote positive utilization, and prevent potential risks. Information
sharing and joint research between countries are needed in various fields such as Al technology
development, ethical problem solving, and social impact analysis. This can accelerate Al technology
development, increase safety, and lead to international agreement on Al ethics.

International Cooperation: For Al safety, the entire world must join forces. The UN is also
emphasizing the importance of Al safety measures and strengthening international cooperation.
Close cooperation is needed, such as sharing information, researching together, and creating
international standards. Discussions on international standardization to ensure Al's safety and ethical
use are already being proposed and implemented by various international organizations and
countries. This is part of an effort to minimize ethical, social, and economic risks that can arise with
the rapid development of Al technology and maximize the potential benefits of Al through global
cooperation.

In November 2023, an Al Safety Summit was held at Bletchley Park in the UK, hosted by the British
government. This meeting discussed international cooperation for minimizing Al's potential risks and
for safe development and utilization, with participation from major countries including Korea, the
United States, the UK, France, Japan, Germany, Italy, and Canada.

From April 22 to 26, 2024, the Al International Standardization General Assembly was held in Seoul,
hosted by the International Organization for Standardization (ISO) and the International
Electrotechnical Commission (IEC). Development of international standards for generative Al ethics,
Al reliability assessment, and Al maturity models was discussed, with over 270 experts from about 40
countries in attendance.

On November 20 to 21, 2024, an International Al Safety Network was formed in San Francisco. This
was to establish a scientific foundation for Al safety and reliability and to strengthen global
cooperation, with participation from Al safety research institutes and government agencies of major
countries such as the United States, the European Union, Japan, and Canada.

(4) Human Values

The future of Al is not yet decided. Depending on what choices we make and what efforts we put in,
Al can be a strong helper for human development or a dangerous being. To prepare for a future with
Al, it is very important to accurately understand Al's possibilities and risks and to draw a social
consensus for ethical development and safe utilization.

Al must strictly contain sound human values and a philosophy for the benefit of humans, and it must
never harm human dignity and rights. In the process of developing and utilizing Al, ethical standards
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must be kept, and ethical impacts of Al on our society should be actively discussed. Measures for
social and economic problems that may arise from Al development must also be prepared in
advance.

Our future depends on the choices we humans make now. We must understand the bright and
dangerous sides of Al technology and develop Al technology by gathering the opinions of society
members. To ensure that Al technology can contribute to the happiness and prosperity of humanity,
experts, policymakers, and members of civil society must all think and agonizingly deliberate.

3. The Evolution of Humanoid Robots: Differences from Humans

Efforts are being concentrated on developing humanoid robots with shapes similar to humans. This is
because factories and other facilities necessary for humans are all designed based on the human
body and form. Factory machinery and equipment are made to be handled by people. Therefore,
making human-shaped robots can be efficient. However, as Al takes up residence inside robots and
gains a body, it becomes possible for it to directly intervene in and influence the physical world. This
can cause the following potential risks.

Social and Cultural Changes: A process of redefining the nature and meaning of human-robot
relationships will occur. Humanoid robots can form emotional bonds with humans through advanced
emotion recognition technology and natural interaction capabilities. They can play an important role in
situations requiring elderly care or emotional support.

The formation of family relationships between humans and robots raises complex ethical questions.
Careful review of human emotional dependence, privacy, and the level of robot autonomy is
necessary. How such relationships can harmonize with traditional family values is also an important
point of contention. Social Impact: Family relationships with robots can bring fundamental changes to
social structures and the nature of human relationships. It can be an opportunity to form new types of
social support systems and community consciousness, while at the same time, the meaning and
value of traditional family relationships may be re-examined.

Job Loss: As Al robots replace human labor, large-scale unemployment can occur and social
instability may intensify. Robots can replace human jobs in various fields such as manufacturing,
transportation, and services, affecting not only low-skilled workers but also high-skilled workers. For
example, assembly lines in car factories, transport work in logistics warehouses, and serving in
restaurants are areas already being replaced by robots. When reaching this period, several turning
points will emerge, such as whether humans will live in 'a paradise of just playing and eating' or
become 'pigs being raised.’

Military Use: If Al robots are used in military operations, it could change the nature of war, increase
casualties, and bring unpredictable results. If competition for Al weapon development accelerates,
the possibility of intensifying the international arms race and military conflicts will increase.

Safety Issues: Damage to human life or property can occur due to malfunctions or unpredictable
behavior. Especially in fields that interact closely with humans, safety issues become even more
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important. If Al robots are hacked or used maliciously, they can cause serious threats such as
leakage of personal information, paralysis of social infrastructure, and even terrorism. A hacker could
hack a home robot to steal personal information or manipulate robots in important facilities to
paralyze the system. If robots used in military operations fall into enemy hands or malfunction, it can
cause loss of life and social chaos. If an accident occurs, a debate may arise about who should be
held responsible. Clear standards on whether to hold robot developers, manufacturers, users, or the
robots themselves responsible are lacking and can cause social confusion.

What will the world brought by the evolution of Al robots with human forms look like? There will be

many positive aspects, but unpredictable problems and risks may also emerge. In the development
and utilization of humanoid Al robots, an attitude of closely analyzing social and economic impacts
and carefully observing is important.

4. Biotechnology in the Al Nation: Blessing or Disaster?
4-1. Google AlphaFold: Al Wins the Nobel Prize

Google's protein structure prediction Al 'AlphaFold' won the 2024 Nobel Prize in Chemistry. It is
evaluated not only as a feat in the Al field but also as an innovative achievement that opened a new
horizon for life science research. AlphaFold succeeded in accurately predicting the 3D structure of
proteins using only amino acid sequence information. It was a difficult task, but it was overcome
through deep learning technology, shocking the scientific community.

[Figure 9] Image of Google AlphaFold receiving the Nobel Prize.

AlphaFold winning the Nobel Prize in Chemistry is significant in that it shows the infinite possibilities
of Al technology while simultaneously opening a new era of life science research. Al can be used to
predict the possibility of disease occurrence and diagnose it early by rapidly analyzing and
interpreting large amounts of genetic information, leading innovative changes in various fields such
as new drug development, gene therapy, and personalized medicine. At the same time, concerns are
emerging that ethical problems and risks could arise, such as the misuse of genetic information or the
development of biological weapons.

4-2. The Future of Life Science in the Al Nation

Drug Development: The drug development process goes through a very long and complex journey. It
takes years, sometimes decades, for a single drug to go from the laboratory to being prescribed to
actual patients, and huge costs are incurred in the process. Moreover, the reality is that many
potential drug candidates

[Figure 10] Image symbolizing the future of life science.
fail at the laboratory stage and cannot even proceed to the next step.

Al technology is showing potential to bring innovative changes to this drug development process. Al
can reduce drug development costs and increase efficiency by accelerating the discovery of drug
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candidates and the drug development process. Al can impact human health by enabling rational drug
design. Al can precisely analyze the structures of molecules that cause diseases and, based on this,
it is possible to design drugs that can effectively target those molecules. This is expected to be a
breakthrough that can significantly improve the efficiency of the drug development process and
shorten the development period.

Disease Diagnosis and Prediction: Al can analyze vast genetic information to predict the possibility of
disease occurrence and be utilized for early diagnosis. Al technology is being used for the analysis of
genetic factors in Alzheimer's disease, and the diagnosis of genetic diseases and gene-related
diseases. Al can help diagnose diseases by analyzing medical data and establish personalized
treatment plans. In the case of rare diseases, diagnosis is often difficult and time-consuming, and Al
can help increase the speed and accuracy of diagnosing rare diseases such as Mendelian genetic
diseases. It enables personalized medicine that provides optimal treatment for an individual by
comprehensively analyzing their genetic information, lifestyle, and medical information. It can lead the
development of precision medicine by helping diagnose and treat diseases based on genetic profiles.

Gene Therapy: Al presents new possibilities through the development and optimization of gene
therapy methods. Along with the development of gene editing technology, it can contribute to
increasing the accuracy and efficiency of gene therapy. Deep learning algorithms can enhance the
functions of gene editing tools like CRISPR scissors, contributing to the development of more
effective and safe treatments. Al can improve the analysis of exome sequencing data to detect copy
number variations that cause diseases and reduce the need for additional testing. Research by a
Cambridge team and Knight Diagnostic Laboratories has proven that Al plays a vital role in detecting
complex genetic variations such as copy number variations and increasing diagnostic efficiency.
Such research is contributing greatly to the early diagnosis and treatment planning of rare and
genetic diseases. Al can increase research speed and reduce necessary personnel by automating
functional genomic research.

4-3. Cases of Misuse in Life Science Research

Eugenics: In the past, eugenics was misused to discriminate against and exclude specific races or
groups based on genetic knowledge. Racial discrimination policies in Nazi Germany and forced
sterilization in the United States are representative examples. Eugenics aimed to eliminate groups
considered genetically inferior and breed groups with superior genes, which led to serious human
rights violations such as racial discrimination and discrimination against the disabled.

Tuskegee Syphilis Study: This was a study conducted by the U.S. Public Health Service for 40 years
starting in 1932, observing the progression of the disease in Black men infected with syphilis without
treating them. It caused serious ethical problems by not providing disease information or treatment
opportunities to the study subjects. The Tuskegee Syphilis Study is a representative case that
reminds us of the importance of research ethics, a horrific event where research was conducted while
ignoring the human rights and welfare of the subjects.

4-4. Potential Risks of Al-Based Life Science



One of the concerning possibilities is the development of biological weapons using Al. The concept of
biological weapons sounds like something out of a science fiction thriller, but the possibility actually
exists. Al technology can be misused to create deadly new pathogens or modify existing pathogens
into more dangerous forms.

This is a nightmare scenario, and genetic surveillance is also emerging as a realistic concern. The
fact that an individual's genetic information can be misused is a very serious problem. Al can be
misused for biological weapon development, such as creating new pathogens, strengthening the
toxicity of existing pathogens, or increasing drug resistance. Al can analyze vast biological data to
design pathogens lethal to humans or manipulate the genes of existing pathogens to increase
transmissibility and lethality.

The claim that the COVID-19 virus (SARS-CoV-2) was created at the Wuhan Institute of Virology
(WIV) in China has been controversial since the early days of the pandemic. There are two main
claims: the lab leak theory and the artificial creation theory. The World Health Organization (WHO)
evaluated the possibility of a lab leak as 'very low' in a 2021 report. However, there was also criticism
that the Chinese government did not provide sufficient data during the WHO's investigation process.

Al can expand access to the knowledge and capabilities required to produce toxins, pathogens, or
biological agents, and is a factor that increases the risk of biological weapon development. Al can
also be misused to design highly toxic chemicals by modifying technologies used in drug design.

Al can be used to analyze individual genetic information to predict the possibility of certain diseases,
personality, and behavioral characteristics. This can infringe on privacy, cause discrimination, and be
misused to build a totalitarian surveillance system.

Genetic information is one of an individual's most sensitive pieces of information, and monitoring it
using Al is an act that seriously infringes on individual freedom and rights. Genetic information-based
surveillance can lead to social anxiety and the suppression of individual autonomy.

The possibility of misusing genes and life science still exists in modern times. Concerns about genetic
manipulation are growing with the development of gene editing technology, and some countries have
attempted to birth 'designer babies' using gene editing technology. It is a serious challenge to
bioethics and raises concerns that it could deepen genetic inequality. Human embryo gene
manipulation using Al technology can be used for positive purposes such as preventing and treating
genetic diseases, but it can also cause ethical controversies such as the birth of 'designer babies.' It
is a matter that requires deep social discussion as it can harm the dignity of life and bring
unpredictable results.

The problem of data bias is also an important challenge. Because Al algorithms reflect the
characteristics of the data used for learning, if data from specific races or ethnic groups are
insufficient, medical diagnosis and treatment predictions for those groups can be inaccurate. This is a
serious problem that can lead to qualitative differences in medical services.
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Medical Al algorithms often depend on data collected in the United States and China. According to
research, more than half of the datasets used in medical Al are shown to have come from these two
countries. Because data from other regions or ethnic groups are not sufficiently reflected, there is a
high possibility of causing biased results in global medical services. For example, the diagnostic
accuracy of a specific disease can vary according to regional or racial differences.

- Pulse oximeters used to measure oxygen saturation have a problem where accuracy varies
according to skin color. According to research, this device tends to systematically overestimate the
oxygen saturation of non-white patients, especially Black patients. Due to this, Black patients are
about three times more likely to experience 'occult hypoxemia' than white patients. If Al-based
medical algorithms learn from such inaccurate data, it increases the possibility of making wrong
diagnosis and treatment decisions for specific racial groups.

- The VBAC (Vaginal Birth After Cesarean) algorithm developed in 2007 included a bias that
predicted a lower probability of success for specific races (Black and Hispanic women). This resulted
in Black and Hispanic women receiving more cesarean sections than non-white women. Through
later research and improvement, the algorithm was modified to provide fairer results by removing
racial and ethnic data.

Genetic discrimination is a problem that may newly emerge in the future. Due to genetic information
analyzed by Al, one could face disadvantages in hiring or insurance enroliment, which could infringe
on basic individual rights and further widen social gaps. To avoid repeating the errors of past
eugenics, strict legal and institutional safeguards are needed.

The security of the Al system itself is also very important. Wrong medical diagnosis can be made due
to hacking or data manipulation, and there is a risk that sensitive personal information could be
leaked. Genetic information can cause irreversible damage once leaked, requiring even more
thorough security. The accuracy and reliability of Al algorithms must also be continuously verified.
Because Al's judgment in medical settings can be directly linked to the patient's life, sufficient
verification and improvement processes are necessary. A more cautious approach is needed when
analyzing health information directly entered by patients.

4-5. Regulation and International Efforts in Al Genomics Research

The National Bioethics Committee is an organization that deliberates on ethical issues related to life
science research and proposes policies in accordance with the Bioethics and Safety Act. The
prohibition of discrimination based on genetic information is a bill that prohibits acts of discrimination
in employment, insurance enrollment, etc., using genetic information.

The Bioethics and Safety Act presents ethical standards for life science research as a whole, such as
genetic testing, gene therapy, and human embryo research. It particularly prohibits discrimination
using genetic information and specifies regulations for genetic testing and gene therapy.

The Personal Information Protection Act contains regulations on the collection, use, and provision of
personal information, including an individual's genetic information. Genetic information is classified as
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sensitive information and receives stricter protection. Rules regarding quality control of genetic testing
institutions stipulate quality control standards for facilities, personnel, equipment, and testing methods
of genetic testing institutions.

The regulation of genetic testing is handled by several agencies, such as the Ministry of Food and
Drug Safety and the Korea Disease Control and Prevention Agency, regulating analytical validity,
clinical validity, and clinical utility of genetic testing. Genetic information protection strengthens
regulations on the collection, use, and provision of genetic information and also places limits on use
for research purposes. It emphasizes human dignity, diversity, inclusion, and environmental
protection, and urges the responsible development and use of Al technology.

The European Union's General Data Protection Regulation (GDPR) has provisions on personal
information protection and presents strict standards for processing personal information, including
genetic information. Additional protocols to the Convention on Human Rights and Biomedicine
stipulate that research cannot be performed if the research subject objects to the research in relation
to biomedical research.

The World Health Organization (WHO) provides regulatory guidelines to reduce risks while utilizing
the benefits from life science research activities. It provides guidelines for international research,
including considerations related to socio-political environments, cultural beliefs, and data laws.

4-6. Safe Development of Al Life Science

For the ethical use of Al technology, guidelines are very important. Systematic education must be
conducted so that all involved parties who develop and use it can have a sense of ethical
responsibility, and ethical guidelines and standards must be established and complied with. Specific
standards for system safety, transparency, and fairness must be included.

[Figure 11] Guidelines are very important for the ethical use of Al technology.

A strict management system is needed for the protection of sensitive information such as genetic
information, and a monitoring system must also be prepared to prevent misuse and abuse.

The effort of a single country is not enough; it can be achieved more effectively through international
cooperation. Active participation and communication of civil society are very important. Opinions of
citizens on the impact of Al technology on our society must be gathered, and a forum for discussion
where all stakeholders participate together must be established. Through this, a social consensus on
the development direction of Al technology can be derived.

Securing the accountability and transparency of Al systems is also a very important task.
Responsibility for decisions made by Al must be clarified, and the decision-making process must be
transparently disclosed so that anyone can understand it. Furthermore, fairness must be guaranteed
so that Al systems do not discriminate against specific groups, and continuous efforts are needed to
protect safety from unexpected risks.
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This is because the combination of Al technology and life science can be a great help in treating
human diseases, but at the same time, it can lead to serious ethical problems.
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Chapter 3: The Great Labor Revolution, Jobs Lost, Jobs Born

1. The Job Landscape of the Al Nation

1-1. The Occupational Revolution in the Digital Transformation Era

There are various views on the impact of artificial intelligence (Al) on jobs.

- WWT CEO Jim Kavanaugh emphasized that management must be honest with employees about
the impact of Al, and Klarna CEO Sebastian Siemiatkowski stated that Al could replace most human
tasks and announced a halt in new hiring. The Korea Development Institute (KDI) pointed out that as
Al technology spreads, jobs for young people in particular are decreasing. It predicted that this
phenomenon will continue unless the structure of the labor market changes significantly.

- A research team led by Professor Yoo Gi-yun of Seoul National University predicted that in the
future, those who own Al platforms will become the highest class, and Al will side with a small
minority, causing many workers to lose their jobs and live unstable lives. MIT Professor Erik
Brynjolfsson predicted that middle-skill occupations would be hardest hit as Al rapidly replaces
structured tasks.

- Amazon founder Jeff Bezos projected that while Al may eliminate middle-skill jobs, it will create
more professional and creative jobs. NVIDIA CEO Jensen Huang argued that rather than completely
replacing jobs, Al will change the nature of work, and those who utilize Al well will have a competitive
edge. The World Economic Forum predicted a 40 percent increase in demand for Al and machine
learning specialists by 2027.

While some experts predict a decrease in jobs, others forecast that new jobs will be created and
productivity will increase. Some also say that because Al will take over simple and repetitive tasks,
people will be able to focus on more creative and valuable work. Others predict that Al technology will
create new industries and jobs, helping economic growth. These various views suggest that Al will
have a complex impact on the job market, and that job reduction and creation will occur
simultaneously.

[Figure 12] It seems clear that Al will have a complex impact on the job market, and it also suggests
that job reduction and creation will occur simultaneously.

When the future cannot be clearly predicted, it is wise to prepare for all possibilities. The South
Korean government should strengthen social safety nets, such as worker re-education and welfare



systems, while maintaining the employment flexibility required by the market. Support for
re-education and skill improvement must be provided so that workers can adapt to new technologies.
The government should expand vocational education programs, create online education systems,
and provide support for education costs. Corporations should also provide Al utilization training so
that employees can transition to new roles. Social safety nets must also be strengthened to prepare
for unemployment issues. By increasing unemployment benefits and strengthening social insurance,
the government must protect the livelihoods of the unemployed and help them find new jobs.
Furthermore, institutional foundations tailored to the changing labor environment should be
established, such as activating flexible work arrangements and remote work, and protecting platform
workers.

1-2. The Shadow of the Productivity Revolution

The introduction of Al will bring about a very large change in productivity. Al can significantly increase
efficiency by analyzing data, automating processes, and assisting in decision-making. The degree of
productivity increase will vary depending on various factors, such as the nature of the work, the Al
proficiency of employees, and changes and innovations in the overall structure.

Concerns are growing because Al can increase human efficiency while simultaneously replacing
human labor. This suggests that technological advancement can create new opportunities while also
bringing the risk of large-scale unemployment. Some industries are undergoing structural changes
due to the introduction of Al. As a result of introducing Al technology in bank call centers, employees
have been laid off, and the call center industries in the Philippines and India are also said to be
shrinking. This is spreading the perception that no job is safe anymore. Another concern is that the
wage gap may widen.

1-3. Jobs That Will Disappear and Jobs That Will Be Created

Al can handle regular and repetitive tasks very quickly and accurately. Because of this, many jobs are
expected to disappear through automation. Al will more efficiently handle data research or simple
tasks. Occupations involving repetitive work, such as cashiers, ticket sellers, and data entry clerks,
will gradually decrease. In factories, jobs will decrease as robots and Al automate production lines,
and in the customer service sector, the number of agents will decrease due to Al chatbots. There is
also a hopeful side. Professionals such as doctors, accountants, and lawyers will be able to process
work more accurately and efficiently with the help of Al. Services in professional fields will become
more precise, but if based on past service levels, Al will take over many roles previously held by
experts.

Jobs that require creativity and uniquely human emotions will remain firm and may even increase.
More jobs are expected to be created in fields that require human intuition, empathy, and ethical
judgment.

After a certain amount of time passes following these changes, new occupations will be born this time
as well, just as they were after the Industrial Revolution. New jobs such as data scientists, Al
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developers, Al ethics specialists, and Al trainers are emerging. Specialists who help Al understand
human language and emotions will also become important. In automobile companies, new jobs
related to the development of self-driving cars are being created. In banks and insurance companies,
new roles managing customer assets and risks with Al are increasing. Interesting jobs, such as Al
artists who use Al to create works of art, are also expected to appear.

1-4. Challenges of Occupational Transition

As many jobs are changing, systematic re-education and support for occupational transition are
urgent. The most important challenge is providing new job training for those who may lose their jobs
due to automation. Active support must be provided so that people can learn new skills suitable for
the Al era and successfully transition to other fields.

Efforts should be made to predict how the future job market will change and to develop innovative
curricula accordingly. While teaching Al technology is important, education that fosters uniquely
human creativity, problem-solving skills, and warm communication abilities must also be
strengthened.

Companies should also expand various in-house training programs so that employees can continue
to grow, and actively provide re-education opportunities to challenge new roles. This will be an
important investment that can simultaneously achieve the strengthening of corporate competitiveness
and the growth of employees.

1-5. The Reskilling Dilemma and Solutions

In the process of job transition, two important issues are raised: the problem of the effectiveness of
re-education and the time gap in the job transition process.

(1) Difficulties in Reskilling and Solutions

There are concerns about how effective re-education will be. Middle-aged and older people may face
difficulties in learning new digital technologies, and education alone may not be enough to keep up
with rapidly changing technology. Even after spending a lot of time and money on re-education, the
probability of it actually leading to employment may be low.

Personalized education is necessary. Different curricula should be created according to age and
occupation, and practical-centered education required in the actual field should be strengthened.
Rather than teaching difficult content from the beginning, it is very important to make it easy to learn
step by step. After training, links with companies should be increased so that it leads to actual
employment, and living expenses should be supported during the training period. This belongs to the
realm of politics and policy, and it will be a point where a grand social compromise between the state,
companies, and citizens is needed.

(2) Time Lag in Job Transition
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There is a concern that the speed at which existing jobs disappear may be faster than the speed at
which new jobs are created. There may be no income while learning new work, and jobs may be
unstable during the interim period until new industries take root. In fact, it is not even predictable how
long that period will be.

To get through these difficult times, various measures are needed. For the immediate future,
increasing unemployment benefits, providing a basic income, or creating public sector jobs can be
considered. Additionally, it is good to create opportunities to learn new work while doing existing
work, and to allow people to receive education while working part-time.

It is also important to establish tailored measures for each industry. We must identify in advance
which industries will see significant job reductions and prioritize support for those working in those
industries. Furthermore, since regional characteristics vary, policies appropriate for them should be
created. To solve all these challenges, the government, companies, and educational institutions must
join forces and implement long-term plans step by step. In particular, to minimize the confusion and
difficulties that may arise during this period of change, it is most important to prepare in advance and
create a support system that embraces everyone.

2. Occupations at Risk in the Al Nation's Labor Market
2-1. Counseling Services

As Al's natural language processing (NLP) technology and question-and-answer functions advance,
major changes are expected in the counseling service sector. Changes in the employment structure
due to the introduction of Al are expected to be prominent in call centers and general counseling
fields. In the case of call center agents, jobs are expected to decrease sharply within five years.

As Al chatbots become better at answering simple inquiries and repetitive questions, many parts of
basic response work will be automated. Many companies have already introduced Al chatbots and
are seeing cost-reduction effects.

However, the role of human counselors will still be very important in situations that require solving
complex problems or emotional responses. General counselors in public offices or companies are
expected to see a job reduction of about 30 percent. Al will take over providing simple information or
basic counseling. However, in situations where in-depth counseling is needed or where one must
understand and empathize with the client's heart, the role of human counselors will continue to be
important.

This is an inevitable trend. Therefore, those working in counseling occupations will need to develop
the ability to work with Al and improve their skills for fields requiring more professional and emotional
support. Companies will need to make efforts to minimize employment issues by helping existing
employees with re-education and transitioning to new roles during the Al introduction process.

2-2. Education Services
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Al will also bring changes to the field of education. The impact of Al is expected to be very large in the
fields of private tutoring and online education. In the case of academy or private tutors, jobs are
expected to decrease.

[Figure 13] The impact of Al in the fields of private tutoring and online education within the education
sector is expected to be very large.

As Al explains basic concepts, creates and tests mock exam questions, and helps with repetitive
problem-solving, learning guidance will be automated to some extent. However, the role of human
teachers will still be very important in encouraging the motivation to study and providing emotional
support.

In the case of online instructors, even larger changes are expected. As Al becomes able to provide
immediate answers and explanations 24/7, the role of online instructors will gradually be replaced.
However, in areas where one must accurately grasp and correct how much a student has understood
through conversation, the role of human instructors will continue to be necessary for the time being.

Amidst these changes, those working in the education sector will need to find ways to collaborate well
with Al. In the age of artificial intelligence, the role of school teachers will become even more
important through collaboration with Al.

Al provides customized teaching tailored to each student's learning level, and human teachers will
monitor and supervise these Al functions, supplement them according to the situation, and provide
emotional support for the students. Human teachers will be responsible for fostering creative and
critical thinking, and must motivate learning through interactions with students. They will also solve
problems that may arise in the educational process and take responsibility for human aspects that Al
cannot provide. The role of human teachers will change to being entities that create a more effective
and enjoyable learning environment through synergy with Al.

It is necessary to develop new educational methods that combine Al's strengths, such as fast
processing and consistent explanations, with the warm emotional support and deep educational
insight that only human educators can provide. Furthermore, existing educators should learn new
teaching methods using Al and strive to develop more professional and high-level educational
capabilities.

2-3. Legal and Other Professional Fields

The advancement of Al technology will also affect professional knowledge fields such as law.
Different changes are expected depending on the type of work and the level of expertise. In the case
of legal advice, work is predicted to decrease to some extent.

[Figure 13] The advancement of Al technology is also expected to affect professional knowledge
fields such as law.
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Al will take over a significant portion of basic legal counseling and the provision of general legal
information. However, the role of human lawyers will still be absolutely necessary in fields requiring
high expertise and experience, such as performing complex litigation, negotiating with opposing
parties, or providing strategic legal advice that involves making decisions among various possible
options.

Legal support personnel, including junior lawyers, will experience even greater changes. As Al
becomes able to efficiently process repetitive, standardized tasks such as contract review, routine
document preparation, and case law research, the demand for legal support personnel who primarily
did these things will decrease significantly.

Legal professionals will need to develop new service models for working with Al. It is expected that
roles will be divided, with Al processing large amounts of legal information and providing basic legal
services, while legal professionals focus on complex legal judgments and strategic advice.

2-4. Repairs and Technical Support Fields

The technical support field will face major changes due to the advancement of Al. In particular, a
significant reduction in jobs is projected for technical support engineers. This is because Al has
become able to effectively solve general technical problems and basic troubleshooting. Al has the
advantage of being able to respond 24 hours a day when a machine breaks down and can provide
solutions of consistent quality.

Al will take over routine system errors, basic software installations and updates, set troubleshooting
procedures, and general user questions. On the other hand, complex system failure analysis, solving
new types of technical problems, issues related to new system integration, and responding to serious
security-related problems will remain areas requiring the expertise of human engineers.

Technical support engineers also need new preparation. To increase their professionalism, they must
develop excellent system analysis skills, learn new technologies, and foster the ability to manage and
supervise Al systems. In preparation for role changes, it is important to have Al system operation and
management capabilities, increase the ability to solve complex problems, and have the ability to
communicate deeply with customers. The ability to respond to complex system problems or
unexpected technical issues that are difficult for Al to handle will become even more important.
Technical support engineers must grow from simply being problem solvers to experts who can
understand the entire system and present comprehensive solutions.

2-5. Information Analysis Market

The information analysis field is one of the areas that will face the largest changes due to the
advancement of Al technology. In particular, as the process of gathering and analyzing data becomes
automated, many job roles are projected to be newly transformed.

[Figure 14] The information analysis field is seen as an area that will face major changes once the
process of gathering and analyzing data is automated.
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(1) Market Research Analysis Field

Market research analysts are expected to see a sharp decrease in jobs. Al will be able to perform the
work of gathering large amounts of data and doing basic analysis quickly and accurately. However,
comprehensively looking at complex variables from the center of the field and deriving strategic
insights will require the expertise of human analysts. Al can provide objective analysis based on data,
but the insight to discover subtle market changes or potential opportunities will remain the task of

human analysts.
(2) Finance and Data Processing Fields

The impact of Al is also expected to be large in the finance and accounting sectors. Al will take over
repetitive analysis and screening support tasks among the duties of accountants, financial analysts,
and insurance underwriters. Data processing occupational groups, such as data entry clerks,
accounting assistants, and document processing clerks, are seen to be mostly handled by machines
due to the advancement of automation technology.

(3) Future Outlook for the Information Analysis Field

Those working in the information analysis field will need to find effective ways to work with Al. It is
important to develop the ability to create higher insights and strategies based on the basic analysis
provided by Al. They should focus on fostering abilities that Al cannot easily replace, such as
industry-specific expertise, the ability to interpret unstructured data, and strategic thinking.

(4) Impact of Information Summarization on the Job Market

Al's information summarization function is expected to widely affect various occupations. Al's
information summarization is expected to significantly increase the working efficiency of many
professions. By quickly summarizing vast information, one will be able to focus on deeper analysis,
and researchers and scholars will be able to spend more time on core research by reducing the time
spent reviewing academic materials. Al will replace simply summarizing information. Tasks such as
news clipping, summarizing market trends, and drafting basic reports will be handled by Al.

On the other hand, new jobs will be created, such as those who manage Al summarization systems,
select data, or review summaries, and the need for experts who verify summaries made by Al and
comprehensively understand the context will also increase.

2-6. Foreign Language Industry

Major changes are coming to the overall language service industry, including interpretation and
translation. these changes are having various impacts across different occupations, and the roles of
experts will be newly defined.

(1) Foreign Travel Guides
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Travel guides are seen to receive a high level of impact from Al technology. Real-time translation
functions in Al translation apps have lowered language barriers at travel destinations, and the need
for basic language education is also decreasing due to advanced language learning apps. However,
the role of human teachers will remain important in fields that provide personalized advice or teach
cultural meanings.

(2) Foreign Language Education Field

The advancement of Al technology, especially the emergence of Large Language Models (LLM), is
expected to bring broad changes to the field of language education. This will manifest in two
directions: the reduction of existing jobs and the birth of new occupations. The need for traditional
language academy teachers or private language tutors is expected to decrease. The impact of Al will
be large in fields that teach basic conversation or grammar. Occupational groups that provide simple
translation or basic interpretation services are also projected to face significant difficulties.

New roles such as education consultants who create and manage Al-based language learning
programs, Al language learning coaches, and customized curriculum developers will emerge. These
individuals will take on the role of designing and providing more effective learning experiences using
Al technology.

A method where face-to-face education and Al learning are conducted in parallel is expected to
become common, and the role of teachers will change from a person who delivers knowledge to a
facilitator who helps with learning. To respond to these changes, it is necessary to develop Al
utilization skills, secure advanced language teaching techniques, and improve customized education
design capabilities.

In advanced language education fields, such as business negotiation, interpretation for specialized
fields, and communication education where cultural context is important, the expertise of human
teachers will remain important. As the cost of language learning decreases due to the introduction of
Al technology, opportunities for more people to receive language education will arise.

Al will help supplement the work of existing educators and increase efficiency. Teachers can reduce
lesson preparation time by using Al, and invest the time gained in providing customized guidance for
individual students. Particularly, as Al takes on repetitive tasks such as grammar correction or
pronunciation practice, human educators will be able to focus more on developing creative teaching
methods and meaningful interaction with learners.

(3) Global Customer Service and Content Fields

The global customer service and call center sectors are seen to be significantly affected by the
advancement of Al chatbots that speak multiple languages. Major changes are also expected in the
fields of subtitle production and video translation due to Al's automatic translation and subtitle
generation functions. However, the role of human experts will be absolutely necessary in customer
responses requiring emotional empathy or translation work where cultural nuances are important.
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(4) Translation Market

Publishing translation work will be significantly affected by Al in practical translations such as
technical documents or user manuals. On the other hand, in fields such as literature, poetry, and
essays, the sensibility and interpretive ability of human translators are still important. In specialized
fields such as business negotiation interpretation or immigration and visa-related translation, Al may
lower basic language barriers, but the role of human experts will continue to be necessary in areas
that involve cultural understanding and legal responsibility.

(5) Future Labor Market of the Al Nation

Due to the advancement of Al technology, the language service industry is expected to be newly
transformed in two main directions. Al will handle most simple and repetitive translation tasks, leading
to a decrease in related jobs.

However, in fields requiring high expertise and cultural understanding, the role of human experts will
instead become even more important. To respond to these changes, a role transition is necessary
from a person who simply conveys language to a professional advisor who understands and conveys
culture. Developing expertise in a direction that utilizes Al tools effectively while specifically fostering
value that only humans can provide is required.

2-7. Journalists, Writers, and Writing-Related Occupations

The advancement of Large Language Models (LLM) is expected to bring broad changes to various
occupations related to writing. These changes are expected to manifest in three major trends: job
reduction, new job creation, and changes in existing roles.

In writing-related occupations, it is expected that LLM will take over a significant portion of simple and
repetitive tasks. Blog post writers or content marketers at a basic level, those in charge of data entry
and summarization, customer response and counseling agents, document proofreaders and
translators, and news journalists who write simple articles will be affected. In these areas, a
significant degree of automation can occur, and repetitive writing work that does not require much
creativity will be primarily affected.

The introduction of LLM is simultaneously projected to create new forms of jobs. New occupations
such as Al content managers, Al prompt engineers, data scientists, Al developers, digital marketing
specialists, and Al ethics monitors will emerge.

In many occupational groups, work is expected to change into a way of working together with LLM.
For journalists, work will be structured such that Al writes drafts based on data, and human journalists
handle final analysis and interpretation. Translators will also change into a role of closely reviewing
and revising machine translation drafts. In the short term, jobs are expected to decrease, centered on
simple repetitive tasks, but in the long term, the need for personnel who can handle Al well is
projected to increase. Overall, job reductions are expected in some occupational groups, but new
occupational groups based on working with Al will become a natural sight.
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To respond to these changes, one should focus on fostering uniquely human abilities that Al cannot
easily replace, such as the ability to understand and utilize Al technology, creative thinking, and
critical analysis. Developing ways to work effectively with Al and fostering the flexibility to adapt to
new technological environments will also be important tasks.

2-8. Creative and Idea-Based Occupations

Al's function of providing creative ideas is expected to bring changes in various aspects such as
culture and arts. This will change existing roles, create new ones, and alter the way of creating itself.

Al will take over about 20 to 30 percent of the work of coming up with initial ideas. People who plan
advertisements, those in charge of marketing, content creators, writers, and screenwriters will be
directly affected.

Al will be widely utilized in the stages of establishing basic marketing strategies or planning content.
Al will become a tool that makes the creative process more efficient. Writers can use Al to write drafts
of stories, create characters, and quickly get ideas for story outlines. Marketing specialists can
establish better strategies based on data provided by Al. Due to these changes, new jobs such as Al
creative consultants, Al-based marketing planners, and Al art collaborators will emerge.

There are also concerns. Idea patterns may become similar, and there will be thoughts about who the
true creator is. Particularly, there are worries that work for those who only create content or writers
who work alone may decrease, and that the uniquely human creativity may diminish if one relies too
much on Al.

To respond well to these changes, one must first develop the ability to utilize Al well. This refers to
not just the skill of handling Al tools, but the ability to use Al creatively and further develop the ideas
presented by Al. It is very important to develop and learn new methods that can produce the best
results when Al and humans work together.

[Figure 15] Al's function of providing creative ideas is expected to bring changes to the creative
method itself in various fields such as culture and arts.

It is also important to further develop uniquely human creativity. One must foster emotional insight
and intuition, and improve the ability to understand and apply cultural context. Furthermore, it is
absolutely necessary to foster the ability to come up with innovative and new ideas that go beyond
the general ideas presented by Al.

Both individuals and organizations must prepare systematically with a long-term view. Schools should
create curricula suitable for the new environment, and companies should support employees in
learning new skills. It is also necessary for the government to establish support policies and
institutional foundations for those in the creative industry facing the Al era. By preparing in this way,
we can more hopefully welcome the new era of creation with Al.

2-9. Software Development Occupations
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Al will bring major changes to the entire software development industry. The way developers work will
change, new jobs will be created, and the entire development environment will be altered.

In current developer roles such as software developers, web developers, and system programmers,
tasks involving writing basic code and fixing simple errors will decrease by 30 to 40 percent
functionally. Al will take over a large portion of creating frequently used functions or writing code
repetitively. Tasks such as designing complex systems, developing new algorithms, and writing code
related to security will still be handled by humans.

The Al era requires new types of development experts. New jobs such as Al code reviewers, Al
instruction design specialists, and Al-human collaboration designers will emerge, and the need for
experts who verify and improve code created by Al will also grow. New jobs that help Al and humans
work together, like Al coding coaches and Al development assistants, will also appear.

With the introduction of Al, people who have not learned programming will also be able to easily
participate in development. Non-professional developers will be able to create simple programs using
Al, and small companies will be able to create technical solutions with fewer people. Because of this,
the distinction between developers and non-developers will become blurred.

To respond to these changes, developers must develop the ability to handle Al tools well, along with
the ability to design entire systems, solve problems, and understand business.

Companies must introduce Al development tools, invest in developer training, and create new
development processes and quality control systems. In terms of policy, it is necessary to create new
education programs for developers, reduce technology gaps, support the innovation of new
companies, and strengthen Al security and ethics policies. It is important to create technical
standards and legal frameworks so that code created by Al can be used safely and ethically.

The role of the developer will evolve from simply writing code to higher-level development work, such
as designing systems, conceiving the overall structure of code, and implementing business logic.
Furthermore, the ability to effectively utilize Al to increase work efficiency will become the most
important competency.

2-10. Impact of Al Personalization on the Job Market

Al's personalized recommendation function will completely change the way we buy things and enjoy
content. This will bring major changes to related occupations, and the appearance of the entire
market will also change.

In recommendation-related jobs such as content curators, product planning MDs, and personal
shopping consultants, basic recommendation work will decrease by 35 to 45 percent. Particularly,
simply recommending things one likes or picking out basic products will be handled by Al.

In the Al era, new types of recommendation experts are needed. New jobs such as Al
recommendation system managers, personalization algorithm specialists, recommendation
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specialists working with Al, and emotional data analysts will emerge. The role of experts who help
customers have better experiences based on Al recommendations will become very important.

As Al recommendation systems become common, the market will also change significantly. Small
content creators or new companies will also be able to find the exact customers who need their
products. To respond well to these changes, systematic and diverse preparation is needed. First, one
must deeply understand Al recommendation systems and develop data analysis skills, and
knowledge in each specialized field must also deepen.

Fostering emotional abilities is also very important. One must foster insight to understand culture and
improve the ability to understand and communicate with customers' hearts. Additionally, the ability to
interpret information provided by Al according to the situation and use it creatively is also needed.

On the technical side, protecting personal information and handling data ethically are most important.
One must continuously monitor and correct Al recommendations so they do not lean to one side, and
must be able to explain why Al made such recommendations.

2-11. Al Secretarial Services and the Labor Market

The automation of secretarial tasks by Al will bring very large changes to the white-collar job market.
In occupations involving repetitive work such as office assistants, administrative support personnel,
data entry clerks, and secretaries, jobs are expected to decrease by 40 to 50 percent within the next
three to five years. Routine tasks such as writing emails, managing schedules, and organizing data
will be efficiently handled by Al.

New forms of occupations will also be created. New jobs such as Al work automation managers,
digital work process designers, and Al-human collaboration coordinators will emerge, and they will
take on the role of operating and managing Al systems effectively.

[Figure 16] It is predicted that in industries involving repetitive work such as office assistants,
administrative support personnel, data entry clerks, and secretaries, jobs will decrease by about 40 to
50 percent within the next three to five years.

As work becomes automated, the way office workers work will also change significantly. Moving away
from simple tasks, they will do more work establishing strategies and creatively solving problems, and
organizational culture will also change in a more efficient and creative direction. Particularly, as
horizontal and free organizational cultures increase, working with Al will become a daily routine.

Al is not temporarily replacing human work, but is innovatively changing the way of working itself.
This is expected to eventually bring higher productivity and efficiency. To successfully achieve these
changes, individuals, companies, and the government must all prepare and respond together. It is
very important for us all to prepare step by step from now on so that we can adapt well to these
changes and create new opportunities.

2-12. Voice Al and the Job Market
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The advancement of Al that converses through voice will lead to the birth of new occupations along
with changes in existing ones. As voice conversation technology spreads widely, major changes will
come to occupations where simple conversation is the main task, such as call center agents,
secretaries, and receptionists. Answering repetitive questions or providing guidance will be handled
by Al in large part, and accordingly, jobs for people doing these things will inevitably decrease.

The spread of Voice Al will also create new professional occupations. New roles such as voice
interface designers, Al voice system trainers, voice interaction specialists, voice content creators, and
voice marketing specialists will emerge. The need for experts who design, improve, and verify that Al
voice systems are ethically sound will grow even further.

When Voice Al is introduced, the way of working will also change significantly. One will be able to
handle work with their voice even while moving or doing other tasks, which will significantly increase
work efficiency. Additionally, tasks such as interpreting and translating other languages in real-time,
recording meeting contents, or analyzing data will also be possible via voice commands, making the
working process even easier.

To adapt well to the Voice Al era, new abilities are needed. The ability to utilize voice interfaces well,
the ability to collaborate efficiently with Al, the ability to communicate appropriately for the situation,
and the ability to analyze voice data will become very important. The ability to judge correctly and
creatively solve problems in complex situations that are difficult for Al to handle will become even
more important.

To successfully respond to these changes, both individuals and organizations must deeply
understand Voice Al technology and prepare to adapt to the new work environment. Particularly, it is
very important to innovate educational methods and create many new education programs to help
working people adapt well to the new technological environment.

2-13. Changes in the Labor Market from the Integration of Robotics and Al

The combination of Al language models (LLM) and robotic technology is expected to bring major
changes to jobs in various industrial sectors. The impact is projected to be prominent particularly in
fields with many repetitive and standardized tasks.

(1) Changes in Retail and Sales Sectors

The retail and sales sector is one of the areas where the largest changes are expected due to the
combination of LLM and robotics. As unmanned checkout counters and intelligent store management
systems equipped with Al are introduced, demand for supermarket cashiers or retail store clerks is
seen to decrease significantly. These changes will accelerate as stores operated without people, like
Amazon Go, increase. Furthermore, as online shopping grows, the role of physical stores will
diminish, and traditional sales roles are projected to decrease further.

(2) Automation in the Manufacturing Sector



In the manufacturing sector, the combination of intelligent control systems and robots is expected to
drastically change production methods. Jobs such as factory workers, assembly workers, and
machine operators will be significantly affected. Robots can work more accurately and faster than
humans, and have the advantage of being able to work 24 hours without rest. Particularly, as the
introduction of automated production lines accelerates, primarily in developed countries, demand for
manufacturing workers is projected to decrease significantly.

(3) Changes in the Transportation and Logistics Sectors

Major changes are expected in the transportation and logistics sectors due to the advancement of
self-driving technology. Autonomous driving systems equipped with Al will be able to analyze
complex road situations and make the best driving decisions. This is seen to directly affect
occupations such as taxi drivers, bus drivers, truck drivers, and delivery workers. Considering the
speed of technological advancement, it is expected that the possibility of these occupations being
replaced by autonomous machines will increase within the next few years.

3. Human Capabilities in the Al Era

To live successfully in the Al era, the minimum prerequisite is to acquire digital skills to skillfully
handle Al tools. On that foundation, one must further develop uniquely human abilities: creativity and
emotional communication skills. Through meditation and deep immersion training, one can increase
concentration and foster creative problem intuition. One must strengthen expertise by continuously
learning and gaining experience in their own specialized field. Al does not replace our abilities, but is
a tool that helps us create better results. Emotional capabilities and critical thinking can be improved
through arts and humanities activities, and the ability to understand and empathize with the feelings
of others is an important human competency that Al cannot replace.

Effective collaboration and communication skills in a digital environment will become even more
important. Convergent thinking, which creates new value by connecting knowledge from different
fields, is necessary. In the Al era, roles that require expertise and creativity rather than simple tasks
will become even more important.

3-1. Strengthening Technological Adaptability

Strengthening technological adaptability and digital literacy is the most basic yet core competency in
the Al era. It is important to develop the ability to effectively utilize Al tools and thereby improve work
productivity. The ability to understand the strengths of Al and appropriately integrate them into one's
work is essential. This includes the ability to interpret data analysis results provided by Al and use
them for decision-making, and the ability to automate repetitive tasks using Al tools.

The ability to adapt to a digital environment is also important. Collaboration using online platforms,
optimization of digital workflows, and an understanding of cybersecurity are required. It means a
comprehensive competency to communicate effectively and solve problems in a digital environment,
going beyond simply using technology.
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3-2. The Power of Emotion and Creativity

Creativity and emotional communication competencies are uniquely human abilities that Al cannot
easily replace. Creative thinking, which derives innovative ideas and seeks solutions to complex
problems from various perspectives, will become even more important. Thinking outside the box,
intuitive insight, and artistic sense are core competitive strengths that only humans can possess in
the Al era. Artificial intelligence is still finding it difficult to completely replace the creative and
emotional parts of humans.

One must strengthen uniquely human competencies through effort. Participation in creative thinking
training programs such as design thinking and brainstorming can help in conceiving new ideas and
improving problem-solving abilities.

By actively participating in artistic activities such as fine arts, music, and theater, one can foster
sensitivity and develop creative expression abilities. By building knowledge in the humanities, such as
philosophy, history, and literature, one can foster critical thinking and insight, and strengthen
emotional communication competencies through a deep understanding of humans and society.

3-3. Coexistence with Al, the Value of Meditation and Immersion

The meditation and immersion training suggested by Professor Hwang Nung-moon of Seoul National
University is a method to improve creativity and problem-solving skills, which are core human
competitive strengths in the Al era. It is a systematic and scientific method of training the brain and
thoughts. Its value is recognized as a practical tool to solve the problems of distraction and decreased
concentration faced by modern people, and further to foster creative problem-solving abilities.

Meditation manages the constant flow of distracting thoughts and fosters the ability to focus on the
present. It helps create the 'quiet mind' that is the basis of creative thinking. Through training, one can
organize scattered thoughts and improve the ability to view their own thoughts objectively.

In a state of immersion, the brain reaches its best state, and problem-solving ability becomes highest.
Professor Hwang Nung-moon's immersion training method fosters the ability to focus completely on
one thing and the ability to analyze complex problems step by step. Practical training consists of the
following three stages. First is basic meditation training. Practice breathing meditation for 10 to 20
minutes at a set time every day, and practice observing distracting thoughts without criticism even
when they arise. Second is immersion training. Gradually increase the time spent focusing on one
task, and try not to do multiple things simultaneously. Third is integrated application. Maintain a
meditative mindset in daily life and utilize the state of immersion when working or studying.

Through meditation and immersion training, creative problem-solving abilities improve, work
efficiency increases, and stress can also be managed well. Since uniquely human abilities such as
creativity and insight will become even more important in the Al era, such training will be a very
valuable tool.
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Emotional communication skills are also very important. This includes the ability to understand and
empathize with the emotions of others, the ability to build and maintain good human relationships,
and the ability to understand and respect cultural differences. Particularly, collaboration skills in
projects with many people, the ability to resolve conflicts when they arise, and the ability to
communicate well with diverse people are uniquely human abilities that are difficult for Al to imitate.

3-4. Questioning Al, Expertise Comes First

To become an expert in future society, human expertise must necessarily be improved. This is
because Al can be utilized systematically and effectively based on that expertise.

For the time being, artificial intelligence is not a tool that replaces our abilities, but an augmentation
tool that makes them shine even more. Based on our own specialized knowledge and skills, we can
utilize artificial intelligence well to create better products and services. It is very important to
harmoniously develop existing knowledge and Al utilization skills through continuous learning. This
becomes the key to creating new value and a better future in the Al era. Atrtificial intelligence is a
reliable partner that further develops our abilities. Through this, we can create more sophisticated and
high-quality products and services.

To become a true expert in future society, one needs not only their own specialized knowledge and
skills but also the ability to utilize Al tools well. One must acquire traditional knowledge through
steady learning, learn how to use Al tools, and understand how humans and artificial intelligence can
work together.

In the Al era, work that requires deep expertise will become more important than simply repetitive
tasks. Insight based on deep knowledge and experience in one's field and the ability to solve complex
problems are needed. The ability to connect knowledge from different fields to create something new
is also very important. New jobs will emerge, such as UX designers who have both technical and
humanities knowledge, or medical information specialists who understand both medical knowledge
and Al.

To foster these abilities, not only individual effort but also social help is needed. The government

must create opportunities for lifelong learning, increase vocational education, and help those moving
to new jobs. Companies should also actively support the re-education and new skill development of
employees. Al is a co-processor that assists us. Through this tool, we can all be upgraded one level.

With the help of Al in each field, we will provide safer and more satisfactory products and services.
Since Al does not replace but amplifies human intellectual ability, once it reaches a stable state after
a certain period of time, the human role will not decrease significantly.

Having Al as a co-processor for the human brain means receiving help in analyzing information
faster, processing huge amounts of data, and creating new ideas. As the collaboration between
humans and Al becomes important, the two abilities will combine to create new value. An era will
come when the ability to understand knowledge and the ability to utilize Al well become most
important for humans.
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Compared to the present, products and services must be raised to an enormous level and become
highly sophisticated. This will become feasible if we invest the same degree of effort we invest now,
because the augmentation tool called artificial intelligence is by our side. As humans and Al
collaborate harmoniously, it will be a society where comprehensive abilities are valued.

Al is not replacing us. Because Al will handle all boring tasks, humans will be able to focus on things
they are good at, such as strategic thinking, creativity, and problem-solving. These unique human
skills will become more valuable than ever as Al permeates our lives.

A more advanced society is expected to be created through collaboration between Al and humans. In
conclusion, to have competitiveness in the Al era, one must develop the ability to understand and
utilize technology, develop uniquely human creativity and emotion, and be able to create special
value through expertise. Meditation and deep immersion can enhance this process. As a process of
quieting the mind and discovering inner peace, it suggests that meditation and deep thinking can
become even more important in the Al era.

4. Collaboration in the Al Nation, Human-Al Synergy Strategy

To increase the value of human labor in the Al era, an effective collaboration strategy with Al is
absolutely necessary. Particularly, it is very important to create new value by harmonizing Al's
outstanding technical skills with uniquely human abilities.

4-1. Collaboration between Al and Humans, the Al Coordinator

An Al collaboration coordinator is a new expert who leads effective collaboration between artificial
intelligence and people. They perform the role of accurately identifying what Al can and cannot do,
and connecting this with people's work.

[Figure 17] An Al collaboration coordinator manages changes in the organization resulting from the
introduction of Al, teaches employees how to use Al systems, and helps with smooth communication
between Al and people.

The Al collaboration coordinator also manages changes caused by the introduction of Al in an
organization and plays a role in helping employees adapt well. They teach how to use Al systems and
help with smooth communication between Al and people. They are also in charge of identifying and
solving potential problems in advance. The Al collaboration coordinator creates an environment
where people and Al can collaborate well. This includes understanding the strengths and
weaknesses of Al and knowing how to convey people's needs well to the Al. They also interpret the
results produced by Al and explain them so that people can easily understand them.

Main duties and required abilities: The Al collaboration coordinator improves working methods and
increases efficiency by utilizing Al. To this end, they redesign work processes based on Al's analysis
results and adjust the division of work between people and Al most effectively. The Al collaboration
coordinator continuously evaluates and improves the performance of human-Al collaboration. They
monitor Al performance and analyze problems that arise during the collaboration process to find
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better ways. The Al collaboration coordinator educates and trains people to collaborate well with Al.
They teach how Al works, how to utilize it effectively, and how to collaborate well.

Four competencies are required for an Al coordinator.

First, technical understanding is required to deeply understand the basic principles and operation
methods of Al, and to accurately identify the tasks Al can perform and its limitations. Second,
communication skills are essential to effectively mediate communication between humans and Al
systems and to lead smooth collaboration. Third, one must have problem-solving skills to
systematically analyze various problems occurring during the collaboration process and derive
effective solutions. Finally, data analysis skills are absolutely necessary to accurately analyze the
outputs generated by Al systems and derive meaningful insights. Only an expert who possesses
these four competencies in a balanced way can perform a successful role as an Al coordinator.

4-2. Prompt Engineers and Data Scientists

A prompt engineer is a new expert who designs optimal input values for effective dialogue with Al
systems. They play an important role in deeply understanding the characteristics of Al models and
developing optimal prompts to obtain desired results. Their core mission is to establish an effective
prompt strategy perfectly suited for the purpose of the work and to continuously develop it.

A data scientist is an expert who gathers, refines, and analyzes training data for Al systems, and is in
charge of the core of Al performance improvement. They secure high-quality data, process it into a
form that Al can understand well, and meticulously verify the quality and reliability of the data. They
also perform data analysis to evaluate and improve how well the Al model operates.

A quality manager continuously checks and evaluates the results and performance produced by Al.
They verify whether the content, analysis results, and decisions generated by Al are correct, and if
there is a problem, they work to fix or improve it. Their main duty will be to create and operate a
quality management process so that the Al system produces accurate, reliable, and consistent
results.

[Figure 18] A prompt engineer is a new expert who designs optimal input values for effective dialogue
with Al systems.

4-3. Complementary Partnership between Al and Humans

Because Al's outstanding technical skills and human expertise can meet to create better services and
value. For this, not only specialized knowledge in each field but also a variety of abilities such as Al
literacy, correct judgment, and problem-solving skills are required. Therefore, we all must develop the
skills necessary for these new occupations and prepare to actively respond to the changing
environment.

The relationship between Al and humans will evolve into a complementary partnership, rather than a
simple replacement relationship. This becomes clearer when considering the unique strengths and
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characteristics of both sides.

Al shows excellent ability in processing large-scale data, recognizing complex patterns, and
performing repetitive tasks. These characteristics exhibit great value particularly in standardized
analysis work or time-consuming repetitive tasks.

Humans possess unique abilities that Al finds difficult to imitate. Critical thinking is essential for
considering various perspectives and making optimal judgments in complex situations. Ethical
judgment skills play an important role in evaluating whether solutions presented by Al are socially and
morally appropriate. Creative problem-solving skills are key to deriving innovative solutions in
unprecedented situations.

In this context, the emergence of the new role of prompt engineering is very significant. This requires
complex competencies that go beyond simply giving commands to Al. Prompt engineers must deeply
understand the characteristics and limitations of Al systems, and based on this, design appropriate
instructions that can derive optimal results. They must also be able to evaluate the quality of outputs
generated by Al and provide feedback to improve them if necessary.

Future competitiveness will depend on how effectively these Al systems can be utilized. It does not
mean simply the technical ability to handle Al tools. The core is to accurately understand the
strengths and weaknesses of Al, and based on this, seek ways to create synergy with uniquely
human abilities. The ability to critically review data analysis results provided by Al, interpret them in a
realistic context, and make final decisions considering ethical aspects will become even more
important.

Therefore, the future should focus on developing these complex competencies. While the acquisition
of technical knowledge is of course important, it is not enough. It is necessary to systematically
develop human soft skills that Al is difficult to replace, such as critical thinking, creative
problem-solving, ethical judgment, and effective communication. These competencies are essential
for creating greater value through collaboration with Al, which will directly lead to competitiveness in
future society.

5. Labor Change Strategies of the Al Nation

Among the Al-related executive orders of the U.S. Biden administration, Article 6, the executive order
on 'Supporting Workers', is as follows:

First, to accurately identify the impact of Al on jobs, government agencies must investigate and then
prepare a report. The Council of Economic Advisers will study how Al affects the labor market, and
the Department of Labor will study how to help people who have lost their jobs due to Al.

Second, guidelines are created to protect workers when using Al in the workplace. This includes job
changes, wages, health, and safety issues caused by Al. Regulations are also included to ensure that
workers can receive fair wages when Al monitors or evaluates them.
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Third, education and training programs are strengthened to foster talent in preparation for the Al era.

According to a U.S. government report released in July 2024, all jobs could be affected by Al, and it
analyzed that older workers in particular may be more vulnerable.

Protection of Labor Value and Establishment of Innovation Ecosystem

As artificial intelligence develops rapidly, the job market is changing significantly. To respond to these
changes, a systematic and comprehensive national strategy is needed. It is a time when a broad
approach is needed to protect people's labor value and create new opportunities, beyond simply
supporting technological development.

The government must establish policies for citizens' re-education and job creation. Education
programs should be created so that all citizens can foster digital skills, and job transition curricula
tailored to each industry should be developed. Online education platforms that can be easily learned
should be created, and lifelong learning centers should be expanded in each region to provide actual
opportunities for education.

The vocational education system must also be newly transformed. Curricula for new Al-related
occupations should be created, and practical training actually required by companies should be
strengthened. Voucher systems for vocational training should be expanded, and education support
for those working in small and medium-sized enterprises (SMEs) in particular should be increased.

To create new jobs, the Al industry must be fostered. An environment where startups can grow well
should be created, social enterprises and cooperatives should be supported, and digital jobs in the
public sector should be increased. The goal is not simply to increase the number of jobs, but to create
good jobs.

Institutions must also be overhauled. Labor laws suitable for the Al era should be improved, new
forms of work should be institutionalized, social safety nets should be strengthened, and the rights of
working people should be protected. This is very important for ensuring that the benefits of
technological development are fairly distributed to everyone.

To implement these policies well, a systematic management system is needed. A system where
several ministries collaborate should be created, a platform where the private and public sectors
cooperate should be operated, and innovation centers should be established by region. A system to
check whether policies are proceeding well is also needed.

It is clear that Al will replace many jobs. To respond to the changes, the following institutional
measures are needed:

A system to reduce working hours is needed. As Al replaces simple tasks, flexible forms of work such
as a four-day work week or a six-hour work day should be introduced step by step. It is good to start
first with industries where productivity has increased significantly due to Al.
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A system to help with job transition is needed. Unemployment insurance should be expanded to
protect those who have lost their jobs due to Al, and programs that help them move to new jobs
should be strengthened.

Measures to expand the social safety net are also needed in more detail.

A systematic system for lifelong education is needed. To ensure that everyone can foster digital skills,
a lifelong learning account system should be introduced, and an online education platform where one
can learn necessary skills anytime, anywhere should be created. Particularly, it is important to
provide digital literacy education as a requirement so that middle-aged and older people do not fall
behind in the digital age.

New systems for income security should also be reviewed. It is time to review new forms of income
security systems.

To move toward a fair and orderly Al society, a consultative body in which workers, employers, and
the government participate together is needed. Through this, job adjustments and task changes
resulting from the introduction of Al should be conducted fairly, and the costs and benefits arising in
the process should be distributed evenly to everyone.

Policies to protect the vulnerable must also be strengthened. Policies are needed to distribute digital
devices and support education so that no one is marginalized from the benefits of Al technology, and
to ensure that anyone can easily use Al services.

Because the wave of change brought by Al is very large, the wisdom and cooperation of us all are
needed in practicing these systems and measures. If we respond quickly and accurately with an open
mind, we will be able to create a better future.
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Chapter 4: The Global Al Power Race: Competition Between the US and China

Artificial Intelligence (Al) has emerged as a core technology of the Fourth Industrial Revolution and a
crucial factor determining economic growth and national competitiveness. The United States and
China, as global leaders in the Al field, are engaged in fierce technical competition. This has
expanded beyond simple technical rivalry into a struggle for hegemony that significantly impacts the
global economy and international affairs.

[Figure 19] Following the semiconductor war, the US and China are now engaged in a war for Al
hegemony. Al has emerged as a core technology of the technological revolution and a crucial factor
determining economic growth and national competitiveness. The US and China, as global leaders in
the Al field, are engaged in fierce technical competition.

1. Al Strategies of the Al Powerhouses: The US and China
1-1. The US: Superiority in Basic Research and Core Technologies

The Al industry in the United States leads the world in many respects. The US possesses the longest
history of research. Silicon Valley churns out new technologies so rapidly that it is difficult for others to
keep up. It exists within a constant whirlpool of innovation, supported by venture capital funding. It
also boasts an incredible talent pool, with the world's most outstanding minds engaged in the Al
sector within the US. The strengths of the US can be summarized as follows.

First, the US holds an unrivaled position in basic research and the development of core technologies
in the field of Al. The technical prowess accumulated through decades of continuous research
investment and innovation forms the foundation of the current US Al industry.

The US is investing heavily in Al, occurring across various levels including corporations, government,
and academia. In May 2023, the US National Science Foundation (NSF) provided support to
establish seven new Al research hubs. The US government supports Al research and development
and is promoting policies for the ethical use and regulation of Al technology.

Second, the US Al industry is supported by powerful private capital. The technological innovation
ecosystem centered on Silicon Valley serves as a driving force that accelerates the development and
commercialization of new Al technologies. Global Big Tech companies such as Google, Microsoft,
Amazon, and Meta are leading technological innovation by actively investing in Al research and
development. Investment through venture capital provides the soil for innovative Al startups to grow.
Such private-led investment contributes significantly to increasing the speed of technological
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development and promoting the development of market-oriented, practical Al solutions.

Third, the US possesses a world-class Al talent pool. According to 2022 statistics, 38% of the world's
top 20% of Al researchers are affiliated with US institutions. This demonstrates that the excellent
educational system, research environment, and high compensation in the US attract brilliant talent
from around the world. The US has world-class universities and research institutions, through which it
cultivates outstanding Al talent. It stands out in fields such as natural language processing, computer
vision, and machine learning.

Fourth, the US is also ahead in the industrial application of Al technology. Al systems for precision
agriculture are being introduced in the agricultural sector, smart factories in manufacturing, and Al
solutions for demand forecasting and logistics optimization in the retail sector, among other various
industries. Through this, the US is leading productivity improvements across industries and the
creation of innovative business models.

1-2. China: Strategic Cultivation Led by the Government

China's Al industry is growing rapidly based on unique characteristics and strengths, which can be
explained as follows.

First, China's Al industry is developing thanks to powerful government-led strategic cultivation
policies. The Chinese government has designated Al as a core national strategic industry and is
providing systematic policy support along with large-scale financial investment. The full support of the
Chinese government is a key driver in accelerating the development and industrialization of Al
technology. The government's long-term and consistent strategy is contributing significantly to the
creation of an Al industrial ecosystem.

Second, China possesses a vast human-based data pool and an extensive application market based
on its massive population of over 1.4 billion people. A gold mine of data, including facial images,
financial transaction history from Alipay and WeChat Pay, and transportation routes of countless
individuals, exists in China. Since China operates under an authoritarian system and the Party
prioritizes Al as its top policy goal, this data can be used without any restrictions. Large-scale data is
an essential element for training Al algorithms and improving performance, and the massive domestic
market serves as an ideal test bed for the commercialization and verification of Al technology. The
high penetration rate of digital services such as mobile payments and e-commerce enables the
acquisition of abundant real-world usage data.

Third, China is leading the world in Al-related patent applications. According to statistics from 2013 to
November 2022, 53% of the world's Al invention patents were filed in China. This is an indicator
showing China's Al technological innovation capability and its active attitude toward protecting
intellectual property rights. Patent applications in the field of applied technology are prominent,
suggesting that China is focusing on the practical application of Al technology.

Fourth, China is showing unrivaled achievements in industrial cooperation and the development of
applied Al technology. It has secured world-class competitiveness in applied technology fields such
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as image recognition and voice recognition. These strengths contribute to increasing the utility of Al
technology in real life and accelerating the digital transformation across industries.

China is growing rapidly in the field of Al based on active government support and massive
investment. Chinese IT companies such as Baidu, Alibaba, Tencent, and Huawei are actively
participating in Al technology development and have secured world-class technological prowess in
facial recognition, voice recognition, and natural language processing. China supports the research
and development of Al algorithm libraries and toolsets, accelerates the development of services such
as new machine learning, natural language understanding, human-machine interaction, and
intelligent control and decision-making, and promotes the construction of open Al platforms.

The Chinese government is strengthening policy support for nurturing the Al industry through
initiatives such as the 'New Generation Artificial Intelligence Development Plan.' As of 2024, the
Chinese Al industry, valued at approximately 150 billion yuan, is projected to grow to three times that
size by 2025.

2. US Attacks on China and China's Defense

The US fundamentally views China as a threat to the global order, based on its undemocratic political
system. It believes that China's growing global influence has a negative impact on the development of
global civilization. To suppress China's military expansion, the US is strengthening export controls on
high-performance computer chips, semiconductor manufacturing equipment, and artificial intelligence
to hinder China's supercomputer development and Al technology advancement. This is a measure to
check China's military buildup and its rise in high-tech fields, and it includes the following.

2-1. Ban on the Sale of High-Performance Computer Chips

Since 2022, the US has restricted the export of cutting-edge Al chips to China. The Biden
administration initially did not intend to include CPUs (Central Processing Units) in the restriction list,
but as chip designers integrated special elements for Al computations into CPUs, they were also
included in the export controls. On October 7, 2022, the US implemented new export controls
targeting China's access to and ability to develop advanced computing and semiconductor
manufacturing items.

This reflects the US's determination to respond to the advancement of China's high-tech capabilities
in these areas to address foreign policy and national security concerns. The US banned the sale of
advanced Al chips from AMD and Nvidia to China and imposed export restrictions on several
countries to prevent such technology from reaching China indirectly.

Semiconductor products and other software services produced in China will also be excluded from
US government procurement. Under Section 5949 of the National Defense Authorization Act (NDAA),
the US government plans to implement regulations starting in 2027 that exclude semiconductor
products and services manufactured by specific Chinese companies from government procurement.
This measure aims to protect US national security and the supply chain, focusing particularly on
semiconductor products and services associated with "foreign countries of concern” like China.
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2-2. Ban on the Sale of Semiconductor Manufacturing Equipment

The US has worked to restrict China's access to the semiconductor manufacturing equipment (SME)
needed to develop advanced semiconductors. In 2022, the US announced a series of export controls
to limit China's access to advanced semiconductors and related technologies. Advanced
semiconductors are the key to unlocking new high-tech areas like artificial intelligence.

In October 2022, the US implemented new export control measures restricting the export of
advanced semiconductors to China and banning the export of SME for manufacturing chips under 14
nanometers. ASML, based in the Netherlands, is the only company capable of making the most
advanced semiconductor SME, and it updated its export controls on SME in March 2023.

On December 2, 2024, the Bureau of Industry and Security (BIS) of the US Department of Commerce
announced new regulations restricting the export of advanced semiconductor manufacturing
equipment and software tools to China. These regulations take effect on December 31, 2024, and are
named the "Export Administration Regulations (EAR) Final Rule."

The regulations ban the export of 24 types of equipment and 3 software tools required for advanced
semiconductor manufacturing. Furthermore, it expanded the "Foreign Direct Product Rule (FDP
Rule)" to restrict exports to China even if products containing US technology are produced in third
countries. This is part of a strategy to block China's high-tech self-reliance and protect the national
security of the US and its allies. Secretary of Commerce Gina Raimondo evaluated this as the
"culmination of a targeted approach." In particular, it focused on preventing the spread of technology
that could be used for China's military modernization and Al development. This measure contains the
intention to hinder China's production capacity in advanced semiconductor technology. The US is
strengthening these export controls in cooperation with its allies. This is an extension of similar
measures announced in 2022 and 2023. Ultimately, the US aims to maintain its technological lead
and suppress China's military and economic competitiveness.

US Secretary of Commerce Gina Raimondo stated in a press release, "This measure is the
culmination of the Biden-Harris administration's targeted approach and is intended to hinder China's
ability to localize the production of advanced technologies that pose a risk to our national security, in
cooperation with our allies and partners."

Cutting off the supply of semiconductor chips to China is like cutting off an oxygen supply. However,
the US is not stopping there and is also restricting the supply of equipment needed to manufacture
chips to China. This is a two-pronged attack. The goal is to force China to surrender.

2-3. Ban on the Export of High-Tech Technologies such as Al

The US government has gradually strengthened technology export controls against China to maintain
national security and technological superiority.

On January 3, 2020, the US Department of Commerce announced export restrictions on Al-based
geospatial image analysis software. This software can be utilized as technology for automatically
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identifying military and civilian targets through drones, satellites, and sensors. Export to all countries
except Canada now requires license approval.

On October 7, 2022, the US announced regulations restricting the export of advanced semiconductor
manufacturing equipment and Al chips to China. This measure was aimed at blocking China's
potential for military use and maintaining US superiority in Al and semiconductor technology. In
particular, technology required for supercomputer development and maintenance was also included
in the export restrictions.

On October 17, 2023, the US further strengthened existing semiconductor export regulations. This
made it even more difficult for China to access high-performance semiconductor chips and related
technologies. These actions are evaluated as a series of measures to delay China's high-tech
development and protect US national security.

On December 2, 2024, the US announced additional semiconductor and software export restrictions.
This measure included 24 types of semiconductor manufacturing equipment and 3 types of
semiconductor development software. This was implemented with the aim of blocking China's
supercomputer and Al technology development.

On January 13, 2025, the US announced access restrictions for Al chips and cloud services. This
measure was intended to prevent China from indirectly accessing technology through third countries.
Access to technology related to Al models was also included in the restriction list. These export
controls were implemented for reasons of US national security.

US technology export restrictions against China encompass various high-tech fields including Al,
semiconductors, and cloud services. Since 2020, these measures have been gradually strengthened,
focusing on checking China's technological development. Al-based software and semiconductor
technology became primary targets for regulation due to their high potential for military use. In the
2022 measures, high-performance Al chips from Nvidia and AMD were also included in the export
restrictions.

Since 2023, the US has continuously expanded the scope of export controls in cooperation with its
allies. Allies such as the Netherlands and Japan have joined the US export control policy. In 2024,

regulations on semiconductor manufacturing equipment and software were further specified. China
attempted various methods to bypass the regulations, but the US supplemented the rules to block

them.

The 2025 measures expanded the regulatory scope to cloud services and Al model access
restrictions. The US is continuously strengthening regulations to delay China's advanced technology
development. These actions are evaluated as a strategic response to maintain US technological
superiority and protect national security. Export controls focus on blocking China's potential for
military use. US export restriction measures are effective in blocking China's access to core
technology fields such as Al, semiconductors, and cloud services. It is highly likely that the US will
continue to strengthen export controls to maintain its technological edge in the future.
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2-4. Future Outlook for US-China Technological Competition

Based on the logic of security and alliances, the US forces its allies to participate in export controls
against China. The US persuades its allies through negotiations to join its export control policies or
implies that a refusal could affect diplomatic relations. Utilizing the fact that allied companies depend
on US technology, the US suggests it could restrict access to the US market if these companies do
not follow its export control policies. By applying export controls to products containing US
technology, the US forces allied companies to comply with its regulations.

The US-China technological competition is projected to be prolonged, and it is expected to
significantly impact global technological innovation and industrial structures. The US will employ
various policy tools such as export controls, investment restrictions, and competition for technical
standards to slow China's technological progress and maintain leadership. China is also expected to
counter US pressure through its own technological development, talent cultivation, and international
cooperation, focusing on strengthening its technological competitiveness. The US and China are
competing not only over who will lead Al innovation but also over whose values will lead Al
worldwide.

Since 2017, the technological war between the US and China has shaken the global electronic
product landscape. Amidst sanctions, export controls, and the pursuit of technological leadership, this
competition is reshaping supply chains and causing great uncertainty. Despite intense rivalry that
could fragment the industry by 2035, the interdependence between these two superpowers remains
strong. The technological war between the US and China has intensified significantly since 2017
through broad measures such as tariffs, export controls, and market access restrictions. This war to
dominate future technologies like semiconductors and Al has already cost China dearly in terms of
export losses to the US, reshaping trade flows as the US diversifies imports from countries like
Mexico, Taiwan, and Vietnam. Pressure from the Chinese Communist Party on Taiwan, where TSMC
is located, complicates global supply chains. TSMC controls more than half of the global
semiconductor market and affects the worldwide supply of advanced chips.

The US-China technological competition is expected to have various effects on international affairs,
including the reorganization of global technology supply chains, changes in the international trade
order, and the deepening of geopolitical instability. Possibilities such as the strengthening of
technological alliances, the intensification of technological blocking, and the formation of a New Cold
War structure have been raised, which could amplify uncertainty in the international community and
deepen conflicts between nations.

2-5. China's Response Strategy

China is counterattacking strongly against US pressure. It is doing so on several fronts. First, it is
putting all its effort into domestic chip production. By pouring an enormous national budget into
research and development, it is trying to create Chinese versions of these high-performance chips.
This is a movement for technological independence. China wants self-sufficiency and does not want
to depend on the US or anyone else.
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Since 2014, China has designated semiconductors as a national strategic industry, and in the "14th
Five-Year Plan," it defined semiconductors as a core area for national security and development. It
has set a specific goal of achieving a 70% self-sufficiency rate in semiconductors by 2025 and is
working toward it. China is accelerating the nurturing of its semiconductor industry through
large-scale investment and support. It is providing funds by creating the National Integrated Circuit
Industry Investment Fund and actively supporting the listing of semiconductor companies on the
STAR Market. Furthermore, it is promoting industrial development by providing various tax benefits to
semiconductor and software companies.

Great effort is also being put into talent cultivation. By strengthening industry-academic links, China is
nurturing practical talent and establishing a systematic educational system for training professionals
in the field of Al

It is also putting all its effort into recruiting talent. By bringing people over, they are naturally taking
Silicon Valley's secrets. It is not stealing, but it is an enticement. By providing everything, including
huge salaries, leadership roles, titles, and research funds, China is trying to recruit the best Al
researchers, including Chinese nationals working abroad and foreign experts.

Furthermore, China is focusing on domestic education. It is investing heavily in Al education starting
from elementary school. The goal is to cultivate a generation of Al genius children. China is thinking
decades ahead and playing a long-term game.

China is also taking countermeasures against US sanctions. It has banned the export of core
minerals such as gallium, germanium, and antimony to the US and is actively encouraging its
domestic companies to use Chinese-made semiconductors.

China's technological progress is also being made steadily. In 2022, the localization rate of
semiconductor equipment rose to 35%, and significant progress is being seen in core process fields
such as etching, thin films, and deposition. In the Al field, China is approaching world-class levels in
basic theories and application programs, and it aims to expand the size of its core Al industry to 400
billion yuan and related industries to 5 trillion yuan by 2025. The technological hegemony competition
between the US and China is expected to intensify further. China will accelerate efforts for
technological self-reliance, while the US is projected to strengthen its technology blockade against
China through cooperation with allies. This is expected to have a broad impact on the entire global
technological industry ecosystem.

2-6. China's Al Development: DeepSeek Al

China's Al development is securing a comparative advantage on the international stage through
technological innovation capabilities based on vast data resources, strategic government support,
rapid execution, and cost efficiency.

China can effectively utilize vast amounts of data resources. This has become possible due to a
population of 1.6 billion and the expansion of digital infrastructure, contributing significantly to
improving Al performance through the collection and analysis of diverse data.
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The Chinese government's strong support and policy investment also play a crucial role. Through
government-led long-term strategies, concentrated support is provided for the infrastructure and
funding necessary for Al research and development, acting as a driving force for accelerating
technological innovation.

Chinese companies respond agilely to market changes and show rapid execution. The ability to
introduce and commercialize new technologies within a relatively short period is a strength that
differentiates them from competitors. This is a benefit created by a disciplined governance system.

Many Chinese companies are realizing innovation by quickly sharing and applying the latest research
results through open-source projects and global collaboration. Based on economies of scale, they
have firmly established hardware and software ecosystems required for Al technology development.
These points act as key factors that allow China to maintain international competitiveness and even
take a leading position in the field of artificial intelligence.

DeepSeek, created in China and distributed worldwide via open-source methods, is surprising the
global Al industry. According to their own claims, DeepSeek developed the DeepSeek-V3 model in
just two months with a minimal budget, engaging in direct competition with giants like Meta, OpenAl,
and Anthropic. In various tests, the V3 model demonstrated top performance with fewer resources,
showing a "David vs. Goliath" scenario. It is noteworthy that they maximized performance through
efficient coding and innovative algorithms. Despite having to use NVIDIA H800 chips instead of the
top-spec H100 chips due to US advanced chip export restrictions, DeepSeek recorded excellent
benchmark results, and is currently evaluated as a case that turned these constraints into an
opportunity for innovation. While ordinary Al models predict only the next single word, DeepSeek
predicts multiple words simultaneously. This is said to allow for a better grasp of context, making
results more accurate. DeepSeek uses a Multi-Head Latent Attention method, which employs multiple
"attentions" simultaneously. Attention is a method for finding important parts in a sentence. Using it
multiple times in this way allows the computer to process information efficiently, resulting in high
efficiency with less memory usage.

DeepSeek also contains a structure called Mixture of Experts (MoE). This involves dividing a large
model into several expert models and then selecting only the expert that can answer the specific
question. Since not all experts have to work at the same time, it can theoretically reduce memory
usage. However, it is said that this effect may be somewhat limited in actual services.

DeepSeek optimized CUDA technology, which utilizes GPUs, at a low level to make the calculation
process fast and efficient. Doing this reportedly speeds up training and improves overall performance.

In terms of performance, DeepSeek is said to show quite good skills even in difficult areas like math
problems. Although it is competitive compared to the latest models like GPT-4, some evaluations
suggest that models like Alibaba's Qwen-2.5-Max or R1 perform better. Still, DeepSeek is considered
to be at a sufficiently usable level on its own. To summarize, DeepSeek can be described as a model
that improved performance through various features (simultaneous multi-word prediction, multi-head
attention, mixture of experts, optimization, and distillation).
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Another strength of DeepSeek is that it was released as open source. The fact that anyone can view
and modify the code presents a completely different direction from OpenAl, which has taken a closed
approach. The open-source approach enables the democratization of Al technology, making it easy
for individuals, small businesses, and researchers to access cutting-edge Al tools. Consequently, it
provides an environment where innovative ideas can be quickly implemented without being
constrained by cost and resources.

Attention is being paid to the knowledge distillation technique adopted by DeepSeek. This is a
method where the more sophisticated R1 model trains the less complex V3 model, acting as a kind of
"Al tutor," which is said to be an innovative approach that significantly reduces development time and
cost.

Some have raised suspicions that DeepSeek used knowledge distillation techniques to
unauthorizedly collect data or training materials from competing companies for use in its own model
development. However, there is currently no concrete evidence or official confirmation for these
claims. DeepSeek has denied these suspicions, and opinions among industry experts are divided,
with no conclusion yet reached.

DeepSeek's service is being criticized for excessive personal information collection. Concerns grew
after it became known that it collects not only data such as IP addresses, device information, and
cookies, but also key input patterns. Furthermore, storing this information on servers in China has
raised issues regarding data sovereignty and user identification.

European countries are reviewing DeepSeek in depth from a national security perspective, and ltaly
has reportedly sent an official inquiry. Germany is also considering regulatory measures. In South
Korea, the Personal Information Protection Commission and the Korea Communications Commission
have sent inquiries to DeepSeek or are monitoring the situation for potential damage.

There is a possibility that sensitive information could be provided to the Chinese government without
authorization under Article 7 of China's National Intelligence Law. The original text of the law states,
"All organizations and citizens shall support, assist and cooperate with national intelligence work in
accordance with the law, and keep secrets of national intelligence work known to them." There are
even reports that China uses Al-based facial recognition to track and monitor ethnic minorities,
especially those in the Xinjiang region. There are also stories about the development of a social credit
system that scores people based on their behavior using Al.

In addition, the Chinese government promulgated internal regulations in June 2024, such as
"Opinions of the Ministry of Commerce and 9 Other Departments on Expanding Cross-border
E-commerce Exports and Promoting the Construction of Overseas Warehouses." Looking at Article
12, it encourages Chinese companies to freely cooperate and circulate data among themselves when
they collect it. Therefore, it must be assumed that if one Chinese company collects consumer data, it
will be shared with all other companies within China. The Chinese government is encouraging this.
"(12) Improve cross-border data management and service levels. Under the premise of complying
with laws and regulations and ensuring security, promote and standardize cross-border data flows,
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and allow orderly and free data flows in application scenarios such as cross-border e-commerce and
cross-border payments. Encourage cross-border e-commerce and overseas warehouse companies
to use data to empower the upstream and downstream of the industrial chain in accordance with laws
and regulations, and enhance the flexible supply capabilities of production companies."

If behavioral information such as the user's key input patterns mentioned above is accumulated, it
may become easy to identify individual users. Due to this problem, several countries are showing
movements to restrict DeepSeek's services. DeepSeek claims to have established a personal
information protection policy, but controversy over its scope and methods continues.

As a result, governments and institutions in each country are investigating how DeepSeek manages
the collected personal information, and some countries are partially or fully restricting the use of the
app. The world is concerned about the possibility that the Chinese Communist Party's one-party
authoritarian political system might misuse the personal information collection process.

The success of DeepSeek goes beyond simple technological achievement and has the potential to
reshape the landscape of the global Al industry. Especially amidst geopolitical constraints such as US
advanced chip export restrictions, the emergence of a China-led open-source Al model signals a new
shift in global technological hegemony. It has even been compared to an "Al Sputnik moment,"
predicting a ripple effect similar to the space race era. The case of DeepSeek also hints that "efficient
algorithms and innovative ideas" are more important in Al development than the "astronomical sums
of money spent on GPU facilities."

DeepSeek is exerting strong competitive pressure on existing Al service companies, which is likely to
lead to cost reductions and improvements in service quality. As DeepSeek has proven its
competitiveness by achieving high performance with fewer resources, other companies will have no
choice but to adopt cost-effective models and accelerate technological innovation.

The price of Al services will gradually become cheaper, and customers will have more opportunities
to experience improved services. At a time when the cost of using Al was about to surge with OpenAl
launching the GPT-Plus option for $20 a month, the emergence of DeepSeek is a welcome
competitive development for consumers. The activation of competition will promote the popularization
of cheap and universal Al technology and stimulate innovation among companies in a rapidly
changing market.

3. Al Policies of the Two Nations
3-1. US Government: Trump's Executive Order

(1) The Biden Administration's Executive Order for "Safe, Secure, and Trustworthy Development and
Use of Al"

On October 30, 2023, President Biden issued Executive Order 14110 on the "Safe, Secure, and
Trustworthy Development and Use of Al." This executive order was intended to respond to the rapid
development of generative Al since 2020, particularly the release of large language models like
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ChatGPT. The goals of the executive order were to promote competition in the Al industry, prevent
threats to civil liberties and national security caused by Al, and secure US global competitiveness in
the Al field. This document outlined the primary directions for how the US government would develop
and utilize Al "safely, responsibly, and for the benefit of all." It can be summarized as follows.

Awareness of Al's Potential and Risks: Al has boundless potential to make the world more convenient
and prosperous. At the same time, if used carelessly, it can increase bias or discrimination and cause
various problems such as the wide spread of misinformation. Therefore, the government,
corporations, academia, and civil society must all cooperate to control risks effectively and maximize
the benefits of Al.

Coordination and Role of the Government: The Biden administration considers the proper
management and development of Al at the federal government level as its most important task. As Al
develops rapidly, it is necessary for the government to step forward and respond along with various
domestic and international stakeholders.

Core Values and Principles

- Safety and Security: Al systems must be thoroughly tested before use, and their performance and
security status must continue to be verified during use. Rules and evaluation systems are needed to
prevent Al from being misused or tampered with. In addition, ways to provide "labeling" or
"provenance information" so that people can identify whether content was created by Al should be
researched.

- Responsible Innovation and Competition: Support must be provided to ensure the Al field develops
fairly and vigorously in areas such as updated intellectual property (IP) issues, development
environments, and education and training. Competition must be well-managed so that crucial
resources like semiconductors or the cloud are not concentrated only in specific companies, allowing
small-scale developers and entrepreneurs to attempt innovation freely.

- Worker Protection and Opportunity Creation: All workers must be able to equitably enjoy the new
jobs or industrial benefits that Al will create. An environment that expands vocational education or
retraining and respects workers' rights must be fostered. At the same time, regulations and guidelines
are needed to prevent Al from bringing excessive surveillance or a decline in job quality.

- Equity and Protection of Civil Rights: Al must be carefully managed to prevent it from further
increasing discrimination or bias. It should be checked whether Al actually helps ensure people's
safety, equality, and opportunity, and Al systems that cause discrimination must be strictly regulated.

- Consumer Protection: Significant damage can occur if Al malfunctions in important fields such as
health, finance, education, and housing. Therefore, consumers must be protected from fraud, bias,
and privacy infringement through continuous management and supervision of whether Al is being
used properly.
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- Protection of Privacy and Liberty: Al can analyze and predict people's personal information very
sophistically. To prevent the misuse of this capability, the government should take the lead in
handling data safely and actively utilize Privacy-Enhancing Technologies (PETs) when necessary.

- Strengthening Al Utilization Capabilities within the Federal Government: The government itself
should hire many Al experts and educate its employees so they can well understand the pros and
cons of Al. Furthermore, safeguards must be in place to ensure that Al utilized in public services does
not infringe upon citizens' rights.

- International Cooperation and Leadership: The US must not only lead Al technology but also create
rules and standards for its responsible use together with the rest of the world. It must cooperate with
international partners to ensure that Al does not lead to human rights violations or increased
unfairness in other countries.

To open a bright future brought by Al, both the government and society must join forces to balance
safety, fairness, equity, and innovation. The US aims to lead the world by establishing systems and
guidelines to realize these values.

However, this executive order dated October 30, 2023, was invalidated immediately after President
Trump's inauguration. This decision was made based on Trump's philosophical background that there
should be no limits on the development and advancement of Al, and his judgment that President
Biden's executive order was an obstacle to the development and distribution of Al.

(2) President Biden's Executive Order on Al Infrastructure dated January 14, 2025

This is the "Executive Order to Strengthen US Leadership in the Field of Al Infrastructure," issued on
January 14, 2025. It aims to develop national security, economic competitiveness, and clean energy
technology through the construction of Al infrastructure within the US, providing relevant policy
directions and detailed action plans. It explains a comprehensive plan prepared for the US to
maintain global leadership in Al infrastructure and simultaneously achieve advancements in national
security, economic competitiveness, and clean energy technology.

The plan involves systematically supporting and supervising the process of constructing Al data
centers and related facilities, as well as the high-performance computing and energy infrastructure
required for them. It is a comprehensive strategy to allow various sectors,from those directly related
to national security like military cybersecurity to the energy infrastructure ecosystem for small and
medium-sized enterprises,to develop through Al technology.

This executive order presents five main points. First, to manage Al for safe use in the field of military
intelligence to simultaneously protect national security and maintain leadership in Al. Second, to
foster a fair Al ecosystem where small and medium-sized developers and entrepreneurs can
participate competitively, bringing vitality to the overall economy. Third, to operate data centers in an
eco-friendly manner through clean energy, pursuing environmental protection and future energy
businesses together. Fourth, to meticulously manage large-scale investments and rate structures so
that Al infrastructure construction costs are not excessively passed on to consumers and businesses.
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Fifth, to establish high labor standards and cooperation systems so that workers and local
communities benefit during the process of building Al infrastructure, ensuring a win-win for everyone.

In addition, it seeks to identify federal land or clean energy facility sites suitable for Al infrastructure
for large-scale construction and save time and costs by processing permit procedures quickly. It aims
to ensure a stable power supply to data centers by expanding power transmission infrastructure and
establishes safeguards to protect the environment and local communities in the process. Along with
this, it includes plans to prioritize the use of core components such as US-made semiconductors and
expand Al technology cooperation with allies.

This executive order aims to grow national security, the economy, and the energy industry all using Al
technology and create new jobs and industrial opportunities. However, it emphasizes that the
participation of various departments, companies, and local communities is necessary during
implementation, and the environment and opinions of local residents must be fully respected. Overall,
it is a document that shows the government's will to "hasten US safety and prosperity through Al
technology."

It presents a comprehensive plan to secure US leadership in the field of Al. It includes various
aspects such as Al infrastructure construction, clean energy development, simplification of permit
processes, and strengthening the supply chain, and it is expected to contribute to national security
and economic competitiveness. However, the participation and cooperation of various stakeholders
are essential in the implementation process, and careful consideration of environmental impacts and
local community opposition is necessary.

Although issued just a few days before President Biden left office and right before President Trump
was inaugurated, President Trump recognized the validity of this executive order even after taking
office, as it concerns urgent procedural parts required for building Al infrastructure. Therefore, it is
expected to be executed as it is.

(3) President Trump's Executive Order dated January 23, 2025: Removing Barriers to US Al
Leadership

By the authority vested in me as President by the Constitution and the laws of the United States of
America, it is hereby ordered as follows.

Section 1. Purpose. The United States has long stood at the forefront of artificial intelligence (Al)
innovation, powered by the strengths of the free market, world-class research institutions, and
entrepreneurial spirit. To maintain this leading position, we must develop Al systems that do not
intentionally reflect ideological bias or social agendas. With appropriate government policy, we can
solidify our leading position in the global Al field and ensure a brighter future for all Americans. This
executive order enables decisive US action to maintain global leadership in the field of Al by revoking
certain existing Al policies and directives that act as barriers to Al innovation in the US.

Section 2. Policy. It is the policy of the United States to continuously and robustly strengthen its global
superiority in the field of artificial intelligence to promote human prosperity, economic



competitiveness, and national security.

Section 3. Definitions. In this order, the terms "artificial intelligence" or "Al" have the meaning
specified in 15 U.S.C. 9401(3).

Section 4. Establishment of an Al Action Plan.

a. Within 180 days after the effective date of this order, the Assistant to the President for Science and
Technology (APST), the Special Advisor for Al and Crypto, and the Assistant to the President for
National Security Affairs (APNSA), in coordination with the Assistant to the President for Economic
Policy, the Assistant to the President for Domestic Policy, the Director of the Office of Management
and Budget (OMB), and the heads of each executive department and agency (hereinafter "agencies")
that the APST and APNSA deem relevant, shall prepare and submit to the President an Action Plan
to achieve the policy set forth in Section 2.

Section 5. Implementation of Revocation.

a. The APST, the Special Advisor for Al and Crypto, and the APNSA, in coordination with the heads
of all agencies they deem relevant, shall immediately review all policies, directives, regulations,
orders, and other actions implemented under Executive Order 14110 of October 30, 2023 ("Safe,
Secure, and Trustworthy Development and Use of Artificial Intelligence"). Furthermore, the APST, the
Special Advisor for Al and Crypto, and the APNSA, in coordination with the heads of the relevant
agencies, shall identify actions implemented under Executive Order 14110 that conflict with or act as
obstacles to the policy set forth in Section 2. For such identified actions, the heads of each agency
shall, as appropriate and in accordance with applicable law, rescind, modify, or terminate such
actions, or propose their rescission, modification, or termination. If such actions cannot be
immediately rescinded, modified, or terminated, the APST and the heads of the agencies shall
expeditiously take all possible exception measures allowed by applicable law until such actions are
finalized.

b. Within 60 days after the effective date of this order, the Director of the Office of Management and
Budget (OMB), in coordination with the APST, shall make necessary modifications to OMB
Memoranda M-24-10 and M-24-18 to ensure consistency with the policy set forth in Section 2.

Section 6. General Provisions.
a. Nothing in this order shall be construed to impair or otherwise affect:
1. The authority granted by law to an executive department or agency, or the head thereof;

2. The functions of the Director of the Office of Management and Budget (OMB) relating to budgetary,
administrative, or legislative proposals.

b. This order shall be implemented consistent with applicable law and subject to the availability of
appropriations.
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c. This order is not intended to, and does not, create any right or benefit, substantive or procedural,
enforceable at law or in equity by any party against the United States, its departments, agencies, or
entities, its officers, employees, or agents, or any other person.

THE WHITE HOUSE
January 23, 2025

This executive order reflects President Trump's commitment to deregulating the Al sector and
expanding corporate autonomy. Instead of the previous Biden administration's goal of safe Al use, it
shows a strategy to strengthen US global Al leadership and promote economic growth and national
security. On the other hand, it may raise concerns about potential risks and Al ethics and social
impact, likely triggering political debates among various stakeholders. Additionally, since a specific
action plan has not yet been presented, future policy directions must be carefully watched as they
materialize.

Considering the international Al competitive environment and the rapid pace of technological
advancement, flexible policy formulation is important, and this executive order is expected to
influence the Al policies of other countries. While it is a significant change aimed at re-establishing
US Al leadership and encouraging innovation, continuous attention and discussion regarding Al
ethics and social impact are needed.

The Trump administration also claims to have revoked the relatively balanced executive orders and
regulations on Al implemented by the Biden administration in order to counter China's Al
development and its authoritarian political system.

However, it is also concerning that Xi Jinping and Trump seem so focused on winning the race that
they might not pay enough attention to the rules and might make choices based on convenience
rather than principle.

Yuval Harari warns in his books and lectures about the serious problems that the concentration of Al
and data power will bring, presenting these as significant challenges facing humanity. He emphasizes
that Al has the potential to fundamentally change human decision-making and social structures
beyond being a simple technical tool.

In particular, he points out that if data is monopolized by a few corporations or governments, it carries
the risk of weakening democracy and strengthening dictatorial control. He warns that Al possesses
the ability to predict and manipulate human behavior, through which it can destroy public trust and
social cohesion. Furthermore, the fictional stories and information generated by Al can incite the
public or reinforce biases, potentially deepening social inequality and conflict. He argues that to solve
these problems, democratic management of data and ethical control mechanisms for Al are essential.
Ultimately, he emphasizes that to protect human identity and freedom in the Al era, a cautious
approach to technological development and international cooperation are required.

(4) OpenAl Launches Al for Government Agencies
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OpenAl has launched ChatGPT Gov, a new version of ChatGPT specifically created for US
government agencies. It provides enhanced security and privacy features and is designed to allow
government agencies to handle sensitive data safely while utilizing OpenAl's cutting-edge Al models.
OpenAl emphasizes that ChatGPT Gov will accelerate the US government's use of Al and contribute
to the national interest, citing cases where several agencies are already using ChatGPT to increase
efficiency. Although the US government's official stance on this has not been determined, it is
believed they will eventually accept it. Now, starting with the US, an Al government is being born
instead of just an e-government. ChatGPT Gov provides functions similar to ChatGPT Enterprise but
with further strengthened security features. Key features include secure conversation storage, text
and image uploads, access to the GPT-40 model, and the creation and sharing of Custom GPTs. An
administrative console for building agency-specific customized systems is also provided. This
functions as an infrastructure that supports stable and efficient operation in the public sector beyond
being a simple innovation tool.

Since 2024, more than 90,000 users in over 3,500 US federal, state, and local government agencies
have used ChatGPT. It is currently being utilized in various fields such as administrative support,
research, and operational improvement. The US Air Force Research Laboratory used it for improving
access to internal data, basic coding, and Al education; Los Alamos National Laboratory utilized it for
research and innovation, including biology research experiments using GPT-40; and the Minnesota
state government was reported to have used it for translation services.

If the US government institutionally approves this and actually introduces it entirely or partially, it will
be a landmark change in human history. It has the potential to improve the efficiency of government
agency operations and the quality of public services through advanced Al models. However, tasks
such as Al ethics and data security issues also remain as matters to be continuously monitored.
While increasing efficiency and productivity in the public sector through the introduction of Al
technology, continuous efforts will be needed to resolve related concerns and secure public trust.

3-2. Al Policy of the Chinese Communist Party

To show how visionary a perspective China had regarding Al, | will present the "Notice of the State
Council on the Issuance of the New Generation Atrtificial Intelligence Development Plan," officially
announced on July 8, 2017. The following is a translation of the original text of that document.

China already announced in 2017 its plan to reach a world-class level in Al technology and
applications by 2020, to make Al a major driver of industrial innovation and economic development
and build a smart society by 2025, and to lead the world in Al theory, technology, and applications
and jump to becoming a global Al innovation hub by 2030.

(a) Strategic Situation Related to Artificial Intelligence

Al development has entered a new stage. After more than 60 years of development, driven by new
theories and technologies such as the mobile internet, big data, supercomputing, sensor networks,
and brain science, as well as the strong demand for economic and social development, Al is
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accelerating and showing new features such as deep learning, crossover integration,
human-machine collaboration, open swarm intelligence, and autonomous control. Big data-driven
knowledge learning, cross-media collaborative processing, human-machine collaborative augmented
intelligence, swarm integrated intelligence, and autonomous intelligent systems have become the
focus of Al development. Brain-like intelligence inspired by brain science research results is awaiting
development, and as the trends of chipification, hardwareization, and platformization become more
prominent, Al development has entered a new stage. Currently, as the development of
new-generation Al-related disciplines, theoretical modeling, technological innovation, and software
and hardware upgrades are being promoted as a whole, they are causing chain breakthroughs and
pushing various fields of economy and society to jump from digitalization and networking to
intelligentization.

Al has become a new focus of international competition. As a strategic technology that will lead the
future, major developed countries in the world consider Al development a major strategy for
improving national competitiveness and maintaining national security. They are rushing to announce
plans and policies and are strengthening their layout around core technologies, top talent, and
standard norms, striving to seize the initiative in a new round of international scientific and
technological competition. Currently, as China's national security and the situation of international
competition become more complex, we must look at the entire world and systematically arrange and
proactively plan Al development at the national strategic level to firmly seize the strategic initiative in
the new stage of international Al competition, create new competitive advantages, open up new
space for development, and effectively guarantee national security.

Al has become a new engine of economic development. As a core driver of a new round of industrial
transformation, Al will further release the huge energy accumulated in past scientific and
technological revolutions and industrial transformations and create a powerful new engine. It will
reconstruct each stage of economic activities such as production, distribution, exchange, and
consumption, form new demands for intelligentization from macro to micro fields, and trigger new
technologies, new products, new industries, new business formats, and new models. This will cause
major transformations in the economic structure, deeply change human production and life ways and
thinking patterns, and realize an overall leap in social productivity. As China's economic development
enters a new normal state and the task of deepening supply-side structural reform is very difficult, we
must accelerate the in-depth application of Al and nurture and strengthen the Al industry to inject new
momentum into China's economic development.

Al brings new opportunities for social construction. China is currently in a decisive stage of building a
moderately prosperous society in all respects. While challenges such as population aging and
resource and environmental constraints are still serious, Al will be widely applied in fields such as
education, medical care, elderly care, environmental protection, urban operation, and judicial
services. This will greatly improve the level of precision in public services and comprehensively
improve the quality of life for the people. Al technology can accurately perceive, predict, and warn
about major situations in infrastructure and social security operations, grasp collective cognitive and
psychological changes in a timely manner, and make proactive decisions and responses. It will
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significantly improve the capability and level of social governance and play an irreplaceable role in
effectively maintaining social stability.

The uncertainty of Al development brings new challenges. As a disruptive technology with a wide
range of influence, Al may bring problems such as changes in employment structures, shocks to legal
and social ethics, infringement of personal privacy, and challenges to international relations norms. It
will have a deep impact on government management, economic security, social stability, and even
global governance. While vigorously developing Al, we must attach high importance to possible
safety risk challenges, strengthen proactive prevention and constraint guidance, minimize risks to the
maximum extent, and ensure the safe, reliable, and controllable development of Al.

China's Al development has a good foundation. The nation has arranged major projects in national
key research and development plans such as intelligent manufacturing and has announced and
implemented the "Internet+" Al Three-Year Action Implementation Plan, proposing a series of
measures in terms of scientific and technological research and development, application promotion,
and industrial development. Through years of continuous accumulation, China has made important
progress in the Al field. The volume of international scientific and technological papers published and
the number of invention patents granted already rank second in the world, and important
breakthroughs have been achieved in core key technologies in some fields. Voice recognition and
visual recognition technologies are leading the world. Adaptive autonomous learning, intuitive
perception, comprehensive reasoning, hybrid intelligence, and swarm intelligence have initially
acquired the capability for leapfrog development. Chinese language information processing,
intelligent monitoring, biometric recognition, industrial robots, service robots, and autonomous driving
are gradually entering actual application. Al innovation and entrepreneurship are becoming
increasingly active, and some leading hub companies are growing rapidly, receiving wide
international attention and recognition. The organic combination of accelerating technological
capabilities, vast data resources, huge application demand, and an open market environment has
formed a unique advantage for China's Al development.

At the same time, we must soberly see that the overall development level of China's Al still has a gap
compared to developed countries. There is a lack of major original achievements, and there are large
gaps in terms of basic theories, core algorithms and key equipment, high-end chips, major products
and systems, basic materials, components, software, and interfaces. Scientific research institutions
and enterprises have not yet formed an ecosystem and industrial chain with international influence,
and there is a lack of systematic forward-looking research and development arrangements. The
supply of high-end Al talent falls far short of demand. The infrastructure, policies and regulations, and
standard systems adapted to Al development urgently need to be perfected.

Facing new situations and new demands, we must proactively seek changes and respond, firmly
seize the major historical opportunity of Al development, stay close to development, study and judge
the general trend, proactively plan, grasp the direction, seize the initiative, lead the new tide of global
Al development, serve economic and social development, support national security, and lead the
overall leap and leapfrog development of national competitiveness.
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Guiding Ideology

Comprehensively implement the spirit of the 18th National Congress of the Party and the 3rd, 4th,
5th, and 6th Plenary Sessions of the 18th CPC Central Committee. Deeply study and implement the
spirit of General Secretary Xi Jinping's series of important speeches and the new concepts, thoughts,
and strategies for national governance. According to the "Five-in-One" overall layout and the "Four
Comprehensives" strategic layout, earnestly implement the policy decisions and arrangements of the
Party Central Committee and the State Council. Deeply implement the innovation-driven
development strategy. Take the acceleration of in-depth integration of Al with the economy, society,
and national defense as the main line. Take the improvement of new-generation Al scientific and
technological innovation capabilities as the main direction of attack. Develop an intelligent economy,
build a smart society, and maintain national security. Construct an ecosystem where knowledge
clusters, technology clusters, and industrial clusters interact and merge, and talent, systems, and
culture support each other. Proactively respond to risks and challenges. Promote intelligentization
centered on human sustainable development to comprehensively improve social productivity,
comprehensive national power, and national competitiveness. Provide strong support for accelerating
the construction of an innovative country and a world scientific and technological power, and for
realizing the "Two Centenary" goals and the Chinese Dream of the great rejuvenation of the Chinese
nation.

Basic Principles

Scientific and Technological Leadership. Grasp the global Al development trend, highlight the
forward-looking nature of research and development arrangements, and make exploratory
arrangements and long-term support in key high-end areas. Strive to achieve revolutionary and
disruptive breakthroughs in terms of theories, methods, tools, and systems. Comprehensively
strengthen Al original innovation capabilities, accelerate the construction of first-mover advantages,
and realize high-level leading development.

Systematic Arrangement. Establish a goal-oriented systematic development strategy according to the
different characteristics of basic research, technology research and development, industrial
development, and industry application. Fully exert the advantage of the socialist system in
concentrating power to accomplish great tasks. Promote the integrated arrangement of projects,
bases, and talent. Organically link already arranged major projects with new tasks. Connect current
urgent demands with long-term development in stages. Coordinately promote innovation capability
construction, system and mechanism reform, and policy environment creation.

Market-Driven. Comply with market laws and adhere to application orientation. Highlight the main role
of enterprises in technology route selection and industry product standard formulation. Accelerate the
commercialization of Al scientific and technological achievements to form competitive advantages.
Well grasp the division of labor between the government and the market. Better exert the important
role of the government in terms of planning guidance, policy support, safety prevention, market
supervision, environment creation, and formulation of ethics and regulations.
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Open Source and Opening Up. Advocate the open-source sharing concept and promote the joint
creation and sharing of various innovation subjects in industry, university, research, and application.
Comply with the coordinated development laws of economic construction and national defense
construction. Promote the two-way transformation and application of military and civilian scientific and
technological achievements and the joint construction and sharing of military and civilian innovation
resources. Form a new pattern of all-element, multi-field, and high-efficiency deep military-civilian
integration development. Actively participate in global Al research and development and governance,
and optimize the arrangement of innovation resources on a global scale.

Implementation of Strategic Goals by Stage

Step 1: By 2020, the overall Al technology and applications should be synchronized with the world's
advanced level. The Al industry should become a new important economic growth point, and Al
technology applications should become a new path for improving people's livelihood, strongly
supporting the goal of entering the ranks of innovative countries and realizing the construction of a
moderately prosperous society in all respects.

, Achieve important progress in new-generation Al theories and technologies. Realize important
progress in basic theories and core technologies such as big data intelligence, cross-media
intelligence, swarm intelligence, hybrid augmented intelligence, and autonomous intelligent systems.
Achieve landmark results in terms of Al model methods, core devices, high-end equipment, and basic
software.

, Al industrial competitiveness enters the international first tier. Initially establish Al technology
standards, service systems, and industrial ecosystems. Nurture some global leading Al hub
companies. The size of the core Al industry should exceed 150 billion yuan, driving the size of related
industries to exceed 1 trillion yuan.

, The Al development environment is further optimized. Comprehensively carry out innovation
applications in key areas. Gather high-level talent and innovation teams. Initially establish Al ethical
norms and policies and regulations in some areas.

Step 2: By 2025, realize major breakthroughs in basic Al theories. Some technologies and
applications should reach the world-leading level. Al should become a major driver for China's
industrial upgrading and economic transformation, and the construction of a smart society should
make active progress.

, Initially establish a new-generation Al theory and technology system. Al with autonomous learning
capability should achieve breakthroughs. Achieve leading research results in multiple fields.

, The Al industry enters the high end of the global value chain. New-generation Al should be widely
applied in areas such as intelligent manufacturing, intelligent medical care, smart cities, intelligent
agriculture, and national defense construction. The size of the core Al industry should exceed 400
billion yuan, driving the size of related industries to exceed 5 trillion yuan.
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, Initially establish Al laws and regulations, ethical norms, and policy systems. Form Al safety
evaluation and control capabilities.

Step 3: By 2030, Al theories, technologies, and applications should overall reach the world-leading
level, making China a major global Al innovation center. The intelligent economy and smart society
should achieve clear results, laying an important foundation for entering the forefront of innovative
countries and becoming an economic power.

, Form a relatively mature new-generation Al theory and technology system. Achieve major
breakthroughs in fields such as brain-like intelligence, autonomous intelligence, hybrid intelligence,
and swarm intelligence. Have important influence in the international Al research field and occupy the
high ground of Al science and technology.

, Al industrial competitiveness reaches the international leading level. Maximize the breadth and
depth of Al applications in all aspects of production and life, social governance, and national defense
construction. Form a complete industrial chain and high-end industrial clusters including core
technologies, core systems, supporting platforms, and intelligent applications. The size of the core Al
industry should exceed 1 trillion yuan, driving the size of related industries to exceed 10 trillion yuan.

, Form some global leading Al scientific and technological innovation and talent cultivation bases.
Build a more complete system of Al laws and regulations, ethical norms, and policies.

Overall Layout

Al development is a complex systems engineering task involving the entire country. It should be
arranged according to "building one system, grasping dual attributes, adhering to the trinity, and
strengthening four supports" to form a strategic path for the healthy and sustainable development of
Al.

Construct an open and collaborative Al scientific and technological innovation system. Aiming at key
difficult problems such as weak original theoretical foundations and lack of major products and
systems, establish a new-generation Al basic theory and core common technology system. Arrange
the construction of major scientific and technological innovation bases. Strengthen the high-end Al
talent pool. Promote the collaborative interaction of innovation subjects to form a continuous
innovation capability for Al.

Grasp the features of high integration of Al technological attributes and social attributes. While
increasing Al research and development and application intensity and maximizing Al potential, predict
Al challenges and coordinate industrial policies, innovation policies, and social policies. Achieve
harmony between promoting development and rational regulation to prevent risks to the maximum
extent.

Adhere to the "trinity" promotion of Al research and development attack, product application, and
industrial cultivation. Adapt to Al development features and trends. Strengthen the in-depth
integration of the innovation chain and industrial chain, and the interaction evolution of technology
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supply and market demand. Promote area application and industrial upgrading with technological
breakthroughs, and promote technology and system optimization with application demonstrations.
While promoting technology application and industrial development on a large scale at present,
strengthen medium- and long-term research and development arrangements and attacks to realize
rolling development and continuous improvement. Ensure leading in theory, occupying the high
ground in technology, and safety and controllability in application.

Comprehensively support scientific and technological, economic, and social development and
national security. Lead the overall improvement of national innovation capability with Al technology
breakthroughs and lead the process of building a world scientific and technological power. Strengthen
the intelligent industry and nurture the intelligent economy to create a new growth cycle for China's
economic prosperity in the next 10 years and even decades. Promote the improvement of people's
livelihood and welfare through the construction of a smart society to realize the development ideology
centered on the people. Enhance national defense strength with Al to guarantee and maintain
national security.

4. Major Areas of Al Competition

The US-China Al competition is unfolding in various fields, and the competitive landscape for each
area is analyzed as follows.

In the Al semiconductor field, the US holds a dominant position with Nvidia, Intel, and AMD leading
the way, while China is actively promoting technology development through Huawei and Alibaba.
Nvidia's Al chips hold an unrivaled position in the global market.

In autonomous driving technology, Tesla and Google's Waymo in the US hold leading positions, while
Baidu's Apollo and Xpeng in China are rapidly catching up. Tesla's Full Self-Driving (FSD) technology
and Waymo's robotaxi service are receiving attention in the global market.

In the medical Al field, IBM Watson and Google DeepMind in the US are in the lead, while Tencent
and Alibaba in China are developing medical Al solutions and seeking to expand their markets.

In the financial sector, JP Morgan and Goldman Sachs in the US are leading financial services
utilizing Al technology, while Ant Financial and Ping An Insurance in China are leading fintech
innovation.

In the military sector, DARPA and the Department of Defense in the US are leading Al military
technology development, while China is accelerating the development of military Al technology
centered on the People's Liberation Army.

This competitive landscape is directly linked to the technological hegemony competition between the
two nations, and fierce technology development and competition for market preoccupation are
ongoing in each field.

4-1. Al Semiconductors
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Al semiconductors are an essential element for implementing Al technology, and both countries are
investing heavily in Al semiconductor technology development. The US leads the Al semiconductor
market through global semiconductor companies such as Nvidia, Intel, and AMD, while China is
accelerating Al semiconductor technology development through companies like Huawei and Alibaba.
US semiconductor export regulations against China are a measure to check China's Al
semiconductor technology development and are one of the key issues between the US and China.
The US has banned the export of high-performance Al semiconductors produced by Nvidia to China,
causing difficulties for Chinese companies in securing core components needed for Al technology
development.

4-2. Autonomous Driving Al

In the US, leading companies like Waymo (Google) and Tesla are researching technologies close to
"full self-driving," but they are facing difficulties in spreading the use of autonomous driving functions
to many vehicles on actual roads due to regulation and infrastructure issues. On the other hand,
Chinese companies like Baidu and Pony.ai are quickly proceeding with commercialization by
operating robotaxis in several major cities. As the Chinese government actively supports autonomous
driving technology, infrastructure is also being quickly improved. China is focusing on using 5G
technology to increase the safety and efficiency of autonomous driving technology.

The US is leading in technological innovation and research, while China has a large market size and
strong government support, leading to a faster speed of operating autonomous vehicles on actual
roads. Both countries expect the economic effects that autonomous vehicles will create, but for the
US, securing safety regulations and consumer trust is a challenge, while for China, meeting
international standards and building trust in overseas markets remain important issues.

Waymo autonomous taxis can be hailed through an app and are available in cities like San Francisco.
Passenger initials are displayed on the top of the vehicle for easy identification, and defensive driving
is prioritized in complex road environments. While deviations from lanes during left turns or hesitation
at intersections without traffic lights are observed, the vehicle naturally slows down during sudden
cut-ins. In the event of an accident, it stops immediately and connects to a remote support team, but
processing time can take up to 40 minutes. The interior of the modified Jaguar electric SUVs is highly
clean, although some soiled props are occasionally found, and at approximately $16 for a 1.7-mile
(about 2.7 km) trip, it is slightly cheaper than Uber.

Baidu Apollo boasts extreme price competitiveness at 2.3 yuan (about 437 won) for a 14 km trip, and
enables smooth driving without sudden stops by linking with smart traffic lights. Prices are expected
to rise as the number of users increases in the future. It set a record of up to 95 km in unmanned
driving in downtown Wuhan, but performance partially degrades during night driving. The 6th
generation model "Apollo RT6" increased space utilization by removing the driver's seat entirely, and
users can check the Al's object recognition process in real-time on the in-car screen. It operates in 11
cities including Beijing and Shanghai, and foreigners can only book using local accounts. Users'
evaluations include "more skilled than a novice driver" and "anxiety during sudden lane changes"
simultaneously.
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Users in both countries point out that responses to the sudden appearance of pedestrians or bicycles
are insufficient, and they cited the need for a switch to manual driving due to sensor performance
degradation during bad weather as a common challenge. Meanwhile, demands for service
improvements that find a balance between cheap fares and technical reliability have also been
raised.

As of 2025, the US still maintains its superiority in the technical field, but it is evaluated to be slightly
behind China in commercialization, while China leads in autonomous vehicle distribution and actual
usage environments based on large-scale investment.

4-3. Medical Al

Al technology can be utilized for disease diagnosis, treatment, and prevention in the medical field,
and both the US and China are focusing on medical Al technology development. The US leads in
medical Al technology through IBM Watson and Google DeepMind, while China is engaging in
medical Al technology development through Tencent and Alibaba. China is expected to grow rapidly
in the medical Al field due to high accessibility to medical data and strong government support.

The introduction of medical Al in the US is steadily increasing. A significant number of US hospitals
have introduced it, with some showing a high level of Al adoption. Through Al-based diagnostic tools,
efficiency is being increased in various fields such as skin cancer screening, image analysis, and
patient record management. Surgical robots are also assisting doctors to increase the accuracy and
efficiency of surgeries, although they have not yet reached the stage of performing surgeries fully
autonomously. It is also being utilized for workflow optimization, automation of daily tasks, and patient
demand forecasting.

Medical experts acknowledge that Al helps assist doctors' work, but they evaluate that Al is not yet at
a level to replace doctors independently. They emphasize a cautious approach. Dr. Michelle
Thompson of the University of Pittsburgh School of Medicine evaluated that Al increases doctors'
focus on patients, and Dr. Frank Liao of UW Health mentioned efforts to resolve the increasing
workload of medical staff through generative Al tools.

China is also growing rapidly in the medical Al field. It is expected to grow even more significantly
within the next few years. It is a very high annual average growth rate. The Chinese government aims
to become a world-leading country in the Al field, and medical Al is an important part of this plan.
Chinese medical experts report that they are improving patient treatment results through Al.

China is introducing medical Al at a faster rate than the US. Although both countries support medical
Al at the government level, more active policies and investments are being made in China's case. Al
is being utilized in various fields such as diagnosis, workflow optimization, and patient monitoring.

In conclusion, while China is introducing medical Al at a faster rate, the US is taking a more cautious
and balanced approach. Both countries recognize the potential of medical Al and are focusing on
improving the quality of medical services and reducing costs through it.
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4-4. Financial Al

In the financial sector, Al plays an important role in various areas such as customer service
innovation, risk management, investment optimization, and increasing operational efficiency.
Al-based chatbots and virtual assistants handle customer inquiries 24 hours a day and significantly
improve the customer experience by recommending personalized financial products. It enables more
sophisticated risk assessments by automating loan screening and credit evaluation and contributes to
preventing financial fraud by analyzing transaction data to detect abnormal transactions in real-time.

In terms of investment management, Al analyzes market data to optimize investment portfolios and
supports fast and accurate transactions through algorithmic trading. Financial institutions can make
better investment decisions and suggest strategies that fit customers' financial goals. It simplifies
financial processes by automating repetitive and time-consuming tasks, maximizing operational
efficiency and bringing cost-reduction effects.

The influence of Al on the financial industry is expected to grow even larger. It can strengthen
competitiveness by enhancing data analysis and prediction capabilities, improving risk management
and customer service, and increasing operational efficiency.

The US is developing financial Al technology through a private-led innovation ecosystem. Large
financial institutions and fintech companies are using Al to optimize various financial services. JP
Morgan is processing thousands of documents in seconds by automating loan screening and contract
review through its Al-based platform COIN. It is increasing the speed of loan approvals and effectively
managing risks. Banks like Wells Fargo have introduced generative Al-based chatbots to provide
customized consultation services and quickly resolve customer inquiries. Goldman Sachs is
strengthening investment stability by developing financial fraud detection and market risk prediction
models using Al. It operates systems that optimize investment portfolios through Al-based algorithms
and automatically recommend investment strategies by analyzing market data.

China is quickly commercializing financial Al by utilizing large-scale government-led investment and
vast data. It stands out in digital payments and fintech fields. Centered on mobile payment platforms
like Alipay and WeChat Pay, China has established itself as a global leader in the fintech industry that
merges finance and artificial intelligence (Al). Alipay and WeChat Pay occupy more than 90% of the
Chinese mobile payment market, and they provide various financial services such as loans,
investments, and insurance beyond simple payments. Al technology is utilized in these platforms to
improve the user experience and strengthen risk management and fraud prevention systems. It
contributes to providing personalized financial services through big data and machine learning and
automating customer credit evaluation and loan approval procedures. Alibaba's Zhima Credit is an
Al-based credit scoring system that efficiently manages loan screening and credit scores. Industrial
and Commercial Bank of China (ICBC) provides an integrated digital payment and financial
consultation service through an Al-based customer consultation system, improving the customer
experience. Major Chinese banks use Al to detect financial fraud through large-scale data analysis
and to establish systems for predicting risks in advance.
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[Figure 20] China is quickly commercializing financial Al by utilizing large-scale government-led
investment and vast data.

They are building prediction systems. Ant Group utilizes Al to automate asset management and
investment strategies, providing customized financial services to customers.

The US maintains a qualitative edge in financial Al through private-led innovation and high-tech
development, while China has achieved rapid commercialization based on strong government-led
support and vast data. Both countries contribute to maximizing the efficiency and innovation of
financial services, reshaping the competitive landscape of the global financial market.

4-5. Military Al

In the military sector, Al is innovatively changing warfare methods and national defense strategies. Al
is utilized in various areas such as information collection, analysis, decision support, autonomous
weapon systems, and cybersecurity, establishing itself as a core technology of modern warfare. By
processing and predicting vast amounts of data on the battlefield in real-time, it helps military
commanders make quick and accurate decisions. It performs roles such as identifying enemy
movements and terrain features by simultaneously analyzing satellite images and drone footage, or
suggesting effective countermeasures by detecting enemy strategies in advance.

Autonomous weapon systems refer to weapons that can detect, track, and attack targets without
human intervention through Al. Drones, unmanned combat vehicles, and autonomous submarines
are representative examples, and these weapons are showcasing tactics for attacking or defending
targets as a group using swarm intelligence. Al also comprehensively analyzes complex battlefield
situations and suggests optimal operational plans to commanders. Called "Al Military Staff," it can
suggest strategies that minimize friendly casualties during combat and increase mission success
rates.

It is also prominent in the area of cybersecurity. Al technology plays an important role in detecting
enemy hacking attempts in real-time and defending against attacks by supplementing network
vulnerabilities. Logistics and supply chain management can also maximize efficiency with the help of
Al, strengthening combat readiness by quickly supplying necessary resources and reducing logistics
costs.

As such, Al utilized in the military field learns based on large amounts of data to maintain high
accuracy even in complex environments and is developing to make its own judgments according to
battlefield situations with autonomy and adaptability.

Swarm intelligence, in which several unmanned aerial vehicles cooperate, is receiving attention as an
important technology used to overwhelm enemy defense systems or effectively defend specific areas.
Even if the intelligence of individual drones is somewhat limited, it is evaluated as an element that can
bring innovation to military operations in that it can exert powerful force through a collectively
cooperating swarm form.
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Vice Chairman of the Joint Chiefs of Staff Christopher Grady said, "Al will be a key element on the
future battlefield," and emphasized that the US must continue to secure a competitive advantage
based on this technology. Former Google CEO Eric Schmidt warned in the US Congress in 2020 that
"China has the potential to overtake the US in fields such as artificial intelligence (Al), quantum
technology, and high-speed computing," and argued that the US needs more investment to maintain
technological hegemony.

Chinese President Xi Jinping mentioned that Al is a key technology for strengthening China's military
and economic capabilities and clearly presented the goal of reaching the top position in the global Al
field by 2030. A spokesperson for the Chinese Ministry of Defense mentioned regarding the 2024
China-Cambodia military exercise that "Al-based unmanned systems will play an important role in
urban combat," suggesting the actual deployment of Al weapon systems.

China aims to secure a military advantage through rapid and practical technology development. As Al
emerges as the central axis of military competition, tension between the two countries is rising. While
the US seeks to lead international norms surrounding Al technology from an ethical perspective,
China prioritizes its own interests and seeks to utilize it actively, so conflict is likely to deepen in the
process of setting global Al standards. Al technology can be used for weapon development, strategy
formulation, and operational efficiency improvement in the military field, and both the US and China
are competitively investing in military Al technology development. The US leads in military Al
technology centered on DARPA and the Department of Defense.

China is accelerating the development of military Al technology centered on the Chinese People's
Liberation Army. The US-China military Al competition can significantly impact changes in the
balance of military power and international security. The military use of Al technology can lead to
unexpected consequences, and international norms and cooperation are required.

5. US-China Al Hegemony Competition
5-1. The US Manhattan Project

While the State Council of China announced the "New Generation Atrtificial Intelligence Development
Plan" and presented the goal of becoming a global leader in the Al field by 2030, in contrast, in
November 2024, the US-China Economic and Security Review Commission (USCC) proposed an
initiative mimicking the "Manhattan Project" for the development of Artificial General Intelligence
(AGI). This reflects a strategic approach to secure superiority in technical competition with China. The
nuclear weapon Manhattan Project and the Al Manhattan Project have different historical
backgrounds and specific goals, but they share a very large similarity in that they are large-scale,
state-led technological innovations.

The core goals of the Al Manhattan Project proposed by the USCC are as follows.

- Accelerate the Development of Artificial General Intelligence (AGI): Secure technological superiority
through the development of Al systems with intelligence at or above the human level.
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- Strengthen National Security Capabilities: Modernize military power and improve information
analysis capabilities using Al technology.

- Enhance Economic Competitiveness: Strengthen industrial competitiveness and create jobs through
Al technology innovation.

The following detailed strategies were presented. For the development of the Al industry, it is
important to strengthen public-private partnerships. A close technical cooperation system between
government research institutions and private companies must be established, and regulations must
be relaxed to promote voluntary research and development by private companies. A funding
mechanism must be prepared to effectively support joint research projects.

President Trump argued that the Biden administration's mandatory Al safety assessments hinder
innovation. He declared that he would abolish such regulations and make the US the leading Al
nation. He stated that he would put more energy into Al development to win the technical competition
with China. President Trump emphasized his commitment to securing US Al technological superiority
through the "Al Manhattan Project." On January 21, 2025, he announced the "Stargate" project at the
White House. This project is a large-scale Al infrastructure construction plan to invest $500 billion
(about 710 trillion won) in cooperation with OpenAl, SoftBank, and Oracle.

The President compared this to the "Al Manhattan Project" and explained it as a strategic approach
for US technological superiority. "Stargate" would be the foundation for the development of
next-generation Al. Furthermore, he stated that the project aims to strengthen the national security of
the US and its allies. He expressed his determination to suppress China's technological hegemony
expansion and rebuild a "Great America." He expressed confidence that "Stargate" would accelerate
US Al technology development. He claimed that this project would create more than 100,000 jobs in
the US. "Stargate" plans to build a large-scale data center starting in Texas.

During the 2024 presidential campaign, President Trump expressed his commitment to drastically
relaxing regulations for Al development. He emphasized stable energy sources to meet the power
demand required for Al technology development. In particular, he mentioned plans to utilize
traditional energy sources such as nuclear power. President Trump said, "l will mobilize emergency
powers to supply the power needed for established and operating Al factories." He emphasized that if
regulations become a stumbling block to Al technology development and strengthening national
competitiveness, he would abolish them all.

President Trump emphasized that Al technology would strengthen US national security and economic
interests. He mentioned that Al technology would be the core future competitiveness. The Trump
administration established a strategy to check China's technical challenges through Al development.
The "Al Manhattan Project" has established itself as a core initiative to strengthen US global
technological competitiveness. In conclusion, President Trump made clear his commitment to
securing US economic and military superiority through Al technology.

5-2. Intense Competition for Talent Recruitment
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In competition, talent recruitment occupies an important part. In the case of the US, it leads core
technology development based on abundant capital and excellent manpower while serving as a hub
for global Al research. China has also set the goal of leaping to become an Al power through the
"New Generation Al Development Plan," and is promoting a powerful state-led Al strategy and is also

eager to recruit talent.

The US government's H-1B visa is a program that allows companies to hire high-skilled foreign
workers and plays an important role especially in advanced technology fields such as artificial
intelligence (Al), semiconductors, and software development. However, this visa has also received
criticism for threatening the jobs of American workers.

President Trump implemented policies restricting the issuance of H-1B visas in his previous first
administration (2017-2021), which was one of his core campaign promises emphasizing "America
First." However, after taking office in 2025, Trump made a U-turn from his previous policy by showing
a position in support of expanding H-1B visas, accepting the opinions of technology industry leaders
such as Elon Musk.

Musk emphasized that programs like the H-1B visa are essential for the US economy and technology
industry. He argued that "the US must attract the world's best talent" and that a shortage of talent,
especially in the fields of engineering and Al, limits the growth of technology centers like Silicon
Valley. Musk mentioned that he himself was an immigrant who started his career in the US through
an H-1B visa in the past and emphasized that legal immigration should be distinguished from illegal
immigration rather than simply using immigration regulations.

As research exchange with the US weakens, China is experiencing a shortage of high-end talent, and
to solve this, it is promoting a strategy to nurture Al talent and actively recruit talent from other
countries. As explained earlier, it is putting all its effort into recruiting talent. By bringing people over,
they are naturally taking Silicon Valley's secrets. By providing everything, including huge salaries,
titles, and research funds, China is trying to recruit the best Al researchers, including Chinese
nationals working abroad and foreign experts.

In the field of artificial intelligence, securing core personnel is a crucial factor that determines
competitiveness. Both the US and China are engaged in fierce competition to attract the best talent,
which occurs in various ways such as increasing wages, improving research environments, and
issuing visas. The competition for talent recruitment is a major part of the US-China Al competition,
and the competition between the two countries is expected to intensify further in the future.

5-3. Al Preparedness Obligations for Executive Departments
China's Al Preparedness Obligations

The Chinese government is strengthening legal and ethical reviews to prepare for the social risk
factors of Al technology. This is a measure to minimize the impact of Al technology on society and
prevent side effects resulting from technological development.
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To develop Al technology, China is strengthening the link between enterprises and industries. This
includes strategies where the government and corporations cooperate to promote Al innovation and
integrate Al technology across industries. This approach is securing the internal driving force for Al
technology and contributing to increasing industrial competitiveness. The Chinese Ministry of
Education is selecting various schools as Al education bases to include Al education in the
mandatory curriculum for elementary, middle, and high schools.

To expand the use of Al technology, China is including Al education in the mandatory curriculum for
elementary, middle, and high schools. This is a strategy to help students increase their understanding
of Al technology from an early age and grow into future Al talent. The Ministry of Education has
selected 184 schools as Al education bases and is developing Al-related curricula to allow students
to gain practical experience.

To develop Al technology, China is strengthening global Al talent recruitment and international
cooperation. This is part of a strategy for China to increase its competitiveness in the Al field and
establish itself as a global technological leader. The government operates various programs to attract
overseas talent and promotes Al technology innovation through international research cooperation
projects.

The US's Al Preparedness Obligations

To ensure the safety of Al technology, the US government mandates safety assessments for Al
development companies. As a measure to ensure that Al systems operate safely in real
environments, companies must perform safety tests before product launch. This plays an important
role in minimizing the impact of Al technology on society and securing the safety of users and
consumers.

The US is developing safety standards for Al tools. These standards are designed to ensure that Al
systems do not lead to unexpected consequences and require companies to comply with them. The
goal is to increase the reliability of Al technology and create an environment where users can utilize
the technology with peace of mind.

To promote the development of Al technology, the US mandates Al development companies and
cloud service providers to report their foreign customer lists. As a measure to strengthen national
security and prevent foreign malicious use of Al technology, companies must regularly report
information about foreign customers. This plays an important role in ensuring that US Al technology
can be used safely.

The US is continuously proposing Al-related bills to promote the development of Al technology and is
encouraging the proper use of Al technology. This includes efforts to promote the ethical use of Al
technology and maximize its positive impact on society. The government is promoting various policies
in cooperation with companies to ensure that Al technology fulfills its social responsibility.

Differences in Policy Approaches
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The Chinese government is implementing strong policies to establish new management norms for
integrating Al technology into industries, thereby supporting the industry and regulating necessary
areas. This can be seen as a strategic choice for China to position itself as a global leader in the Al
field.

During the Biden administration, the United States focused on the safety and responsible use of Al
technology. The U.S. has a long history of basic research and core technology development,
emphasizing private-sector-led Al industry cultivation. Global U.S. IT companies contribute to leading
Al innovation, and this private sector participation serves as a crucial factor in accelerating the
development of Al technology. The U.S. approach is evaluated as a balanced strategy that promotes
innovation while ensuring the safety of Al technology. Since the inauguration of the Trump
administration, the focus has shifted toward emphasizing corporate autonomy and removing national
restrictions to advance the Al industry and secure top-tier leadership.

6. Side Effects of Competition

The artificial intelligence competition between the U.S. and China can lead to side effects in various
fields.

The Chinese government's excessive global data collection: China regards data as a "national asset"
and is adopting a strategy to maximize economic, political, and military interests through it. While
strictly controlling the cross-border flow of data through the Data Security Law (2021) and the
Personal Information Protection Law (2021), it is also strengthening efforts to collect global data.

It encourages Chinese companies operating abroad to transmit data to servers within China, viewing
data as a core element of "digital sovereignty" with the intention of expanding international influence.
These data policies have the potential to conflict with global privacy norms (such as GDPR), and
concerns are rising because the Chinese government can access data collected by Chinese
companies overseas.

China's cross-border e-commerce policy aims to optimize global supply chains and strengthen the
competitiveness of Chinese companies using data. Data collection is highly likely to be achieved
through cooperation among Chinese companies, and overseas warehouses serve as hubs for
collecting and transmitting data to mainland China rather than just simple logistics bases. The
Chinese government improves industrial chain efficiency by analyzing consumer behavior data,
logistics data, and payment data. While this data utilization contributes to the growth of China's digital
economy, it can cause issues regarding global data sovereignty and personal information protection.

In June 2024, China promulgated regulations titled "Opinions of the Ministry of Commerce and 8
Other Departments on Expanding Cross-border E-commerce Exports and Promoting the
Construction of Overseas Warehouses." According to Article 12, when Chinese companies collect
data, they are encouraged to engage in free cooperative distribution among themselves. Therefore, it
should be assumed that if one Chinese company collects consumer data, it is shared with all other
companies within China, as the government encourages it.
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(12) Improving cross-border data management and service levels. Under the premise of complying
with laws and regulations and ensuring safety, promote and standardize the cross-border flow of
data, and allow the orderly and free flow of data in application scenarios such as cross-border
e-commerce and cross-border payments. Encourage cross-border e-commerce and overseas
warehouse companies to use data to empower the upstream and downstream of the industrial chain
in accordance with laws and regulations, and strengthen the flexible supply capabilities of production
enterprises.

Chinese tech companies like DeepSeek are facing international criticism for excessive data
collection, gathering sensitive data such as IP addresses, device information, cookies, and keystroke
patterns. The collected data is stored on servers in China, and there is a possibility that it is operated
in a structure accessible by the Chinese government. The intention to support China's digital
economy and technological development by collecting global data and promoting cooperation among
Chinese companies is clearly evident in these services.

China's Digital Silk Road strategy aims to strengthen the digital economy through global data
collection and utilization, while Europe and the United States are taking measures to strengthen data
sovereignty and privacy protection in response.

While data collection and utilization play a vital role in China's digital economy growth and
technological advancement, they conflict with global data norms and face international criticism. The
Chinese government continues to pursue a strategy to expand its economic and political influence
through data, and global data collection and utilization have become core elements for cooperation
among Chinese companies and the strengthening of the digital economy. This is deepening the
debate surrounding data sovereignty and privacy issues in the international community.

Intensification of global economic instability: The U.S.-China Al competition leads to technological
hegemony competition, trade disputes, and investment restrictions, which can increase global
economic uncertainty. The U.S.-China competition is also affecting global supply chains, and the
reorganization of supply chains for core components such as semiconductors is expected to
accelerate. U.S. semiconductor export regulations against China are measures to check the
development of China's Al semiconductor technology and are one of the core issues in the
U.S.-China Al competition.

Intensification of the arms race: The U.S.-China Al competition can lead to military power
competition, security instability, and international conflicts. Al technology can be utilized in the military
field, and the U.S.-China military Al competition can accelerate the arms race and threaten
international security.

Ethical issues of Al technology: The development of Al technology can cause ethical issues such as
job losses, privacy violations, and the deepening of bias and discrimination. The U.S.-China Al
competition may worsen these ethical issues by focusing on technology development and securing a
competitive advantage rather than seeking solutions to these problems.
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Weakening of international cooperation: The U.S.-China Al competition hinders international
cooperation and may make it difficult to establish global Al governance by intensifying technology
blocking, standard competition, and data competition.

While the U.S.-China Al competition can promote technological progress and economic growth, it can
also cause various side effects. To minimize these side effects and maximize the positive use of Al
technology, international cooperation, the establishment of norms, social discussion on Al ethics, and
the development of balanced policies involving experts from various fields are necessary.

7. Major Al Research Institutions in the U.S. and China
7-1. Major Al Research Institutions and Companies
(1) United States

OpenAl develops large language models (LLMs) like ChatGPT and aims to develop human-level
artificial general intelligence (AGI). Securing funding from Microsoft, it deploys Al models through the
Azure cloud platform, and generative Al models like GPT-4 are being used in various fields such as
natural language processing, translation, coding, and content generation. OpenAl emphasizes the
safety and ethical use of Al, expanding the Al ecosystem by collaborating with developers through
events like DevDay. It explores various application fields like education, healthcare, and robotics
using Al technology, with a future vision of solving complex human problems through AGI and
increasing the accessibility of Al technology globally. OpenAl simultaneously pursues commercial
success and social contribution, with a long-term goal of creating a "transcendent peer” that can
collaborate with humans through the advancement of Al technology.

NVIDIA is leading the Al hardware market by innovatively improving Al model training and data
processing speeds through GPU technology. Tensor Core GPUs and the CUDA platform contribute
to maximizing the efficiency of deep learning and machine learning models, and NVIDIA technology
is used in various industrial fields such as Al research, autonomous driving, robotics, and medical
image analysis. NVIDIA is expanding Al infrastructure through large-scale data center solutions like
Al Factories and has recently focused on developing technologies to open the era of Al-based
robotics and "physical Al." It leads Al technology innovation and ecosystem expansion through global
events like GTC and contributes to sustainable technology development such as solving
environmental problems and building smart factories using Al technology. It is developing
next-generation network and edge computing solutions through the fusion of Al and 5G technology,
and CEO Jensen Huang emphasizes that Al technology will become the core engine of all industries,
continuously driving Al innovation.

Google develops generative Al models like Bard and Gemini, integrating Al into search engines and
cloud services. Google Brain and DeepMind lead Al research by developing innovative Al
architectures like the Transformer, achieving results in various application fields such as Al-based
search technology (BERT) and medical Al (AlphaFold). Google contributes to solving social issues
like flood prediction, environmental protection, and educational support using Al technology,
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providing various functions such as multilingual support, reasoning, and coding through language
models like PaLM 2. Google emphasizes responsible Al development based on Al principles and
actively participates in developing future technologies like smart cities, autonomous driving, and
robotics using Al technology. Its long-term vision is to innovate human life and create a sustainable
future through Al.

Microsoft is integrating Al technology into various business solutions through the Azure platform and
Copilot and is commercializing generative Al technology by integrating GPT models into the Azure
cloud through cooperation with OpenAl. It provides Al solutions in various industries such as
Al-based automation, data analysis, and natural language processing, contributing to solving social
issues in education, healthcare, and manufacturing. It plans to invest 80 billion dollars by 2025 to
expand data centers and Al infrastructure and is pursuing Al development that complies with
regulations like the EU Al Act while emphasizing Al ethics and responsibility. Microsoft aims to
promote global industrial development and economic growth through Al technology and is focusing
on creating sustainable business models and social value using Al technology in the long term.

IBM provides Al solutions in various industries such as healthcare, finance, and manufacturing
through Watson Al, advancing Al-based automation and data analysis technologies. Watson Health
utilizes innovative Al technology in the medical field, such as cancer diagnosis, drug development,
and patient management. IBM provides various business solutions such as Al-based cybersecurity,
supply chain management, and customer service. It also participates in sustainable energy
management and environmental protection projects, with a future vision of improving human life and
contributing to a sustainable society through Al technology. The Stanford Artificial Intelligence
Laboratory (SAIL) was founded in 1962 by John McCarthy, and its current director, Professor
Christopher Manning, is a world-renowned authority in natural language processing and deep
learning. SAIL performs innovative research in various Al fields such as deep learning, natural
language processing, robotics, and computer vision, and significantly contributed to the development
of computer vision through the ImageNet project. Professor Fei-Fei Li co-founded the Institute for
Human-Centered Al (HAI), emphasizing the ethical use of Al and human-centered design, and plays
a crucial role in commercializing Al research results and revitalizing the startup ecosystem through
close links with Silicon Valley. Stanford has supported the founding of more than 69,000 companies
worldwide through Al research, with a future vision of improving human life and creating a sustainable
society through Al technology.

MIT plays a leading role in Al research and education, and the MIT-IBM Watson Al Lab, established
in 2017, conducts research on Al hardware, software, and deep learning algorithms through
cooperation with IBM. This laboratory focuses on applying Al technology in various industrial fields
such as healthcare, cybersecurity, and finance, contributing to the development of core Al
technologies like reinforcement learning, natural language processing, and computer vision. MIT
leads the development of next-generation Al technology through fusion research of quantum
computing and Al and cultivates next-generation Al experts through Al education programs. MIT's
long-term goal is to innovate human life and lead positive changes worldwide through Al technology.
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UC Berkeley's Artificial Intelligence Research (BAIR) Lab was established in the 1960s and performs
leading research in various Al fields such as computer vision, reinforcement learning, and robotics. It
has innovatively advanced big data and Al research through the development of open-source
software like Apache Spark and Ray and is developing technology to optimize Al workloads in
multi-cloud environments through the Sky Computing Lab. BAIR emphasizes Al ethics and
human-centered design, promoting the commercialization of Al technology and revitalizing the startup
ecosystem through collaboration with industry.

Carnegie Mellon University is established as a global leader in Al and robotics research, leading Al
education and research by founding the world's first Machine Learning Department. It has proven the
practical application possibilities of Al through projects like CoBots and Libratus and is leading the
development of Al technology with outstanding performance in international competitions such as the
DARPA Robotics Challenge. CMU solves social problems in various industrial fields like healthcare,
education, and transportation using Al technology and cultivates next-generation Al experts through
Al research and education.

(2) China

China is positioned as a leader in the development and application of artificial intelligence (Al)
technology, with major national institutions playing a crucial role in supporting it. This section
describes Al-related organizations under the Chinese Academy of Sciences (CAS), the Ministry of
Industry and Information Technology (MIIT), the National Development and Reform Commission
(NDRC), and the China Institute of Information and Communications Technology (CIID).

Chinese Academy of Sciences (CAS)

CAS is China's top academic institution, leading basic theory and applied research in Al. It has the
Institute of Automation and the Institute of Computing Technology under its umbrella, and these
institutions perform world-class research in various Al fields such as deep learning, computer vision,
and natural language processing. CAS ranks first in the world in contribution to scientific and
technological papers and exerts high influence in Al-related research as well. It plays a leading role in
solving scientific problems and developing new algorithms using Al. According to the Chinese
government's Al development strategy, CAS focuses its research on enabling Al technology to
contribute to national economic and social development.

Ministry of Industry and Information Technology (MIIT)

MIIT is responsible for policies and standardization for the development of the Al industry in China
and actively supports the industrialization and commercialization of Al technology. It announced a
plan to establish 50 national Al standards by 2026, contributing to the global standardization of Al
technology. MIIT established the Al Standardization Technical Committee to develop industrial
standards in core fields such as large language models, datasets, software platforms, and Al risk
management. Experts from major companies such as Baidu, Alibaba, Tencent, and Huawei
participate in this committee. MIIT builds Al innovation hubs centered on major cities like Beijing,
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Shanghai, and Shenzhen, supporting the development of the Al industry in each region.
National Development and Reform Commission (NDRC)

NDRC sets the development of advanced technologies, including Al, as a national strategy, thereby
strengthening China's economic and technological competitiveness. It provides large-scale funding
for Al-related projects and promotes the commercialization and industrialization of Al technology.
NDRC focuses on building core infrastructure such as data centers, supercomputers, and cloud
platforms for Al research and development. NDRC aims to achieve innovation in various fields such
as smart cities, smart agriculture, and smart logistics by integrating Al technology throughout the
economy. Through this, it intends to make Al technology a core engine of China's economic growth.
NDRC has set a goal to make China the world's largest Al innovation hub by 2030 and plans to
expand the scale of Al-related industries to more than 10 trillion yuan.

China Institute of Information and Communications Technology (CIID)

CIlID analyzes market trends and policy directions of Al technology and presents development
strategies for the Chinese Al industry. It evaluates the economic and social impacts of Al technology
and provides policy recommendations. CIID researches the safety and ethical issues of Al technology
and seeks ways to minimize the negative impacts of Al technology on society. CIID actively
participates in international standardization work to ensure that China's Al technology is competitive
in the global market. It is expanding the international influence of Chinese Al technology. CIID
integrates Al technology with the digital economy to create new business models and application
cases. It ensures that Al technology becomes a major growth engine for the Chinese economy.

China's major national institutions perform different roles in the development and application of Al
technology and cooperate to lead China as a global Al power. The Chinese Academy of Sciences
(CAS) leads basic research, the Ministry of Industry and Information Technology (MIIT) is responsible
for industrial policy and standardization, and the National Development and Reform Commission
(NDRC) promotes Al industrialization through national strategy and funding. The China Institute of
Information and Communications Technology (CIID) supports the responsible development of Al
technology through market analysis and policy research. China's Al industry is led by major
companies such as Baidu, Alibaba, Tencent, Huawei, SenseTime, and iFLYTEK. As China's largest
search engine company, Baidu leads Al technology through the Apollo autonomous driving platform
and the ERNIE language model, particularly leading the smart home market with Xiaodu smart
speakers.

Alibaba introduced the Tongyi Qianwen language model through Alibaba Cloud and is actively
utilizing Al technology in e-commerce and logistics. In particular, it is conducting innovative research
in the medical field, such as multi-modal Al model development and RNA virus detection.

Tencent is integrating Al technology in various fields such as gaming, social networks, and medical
services by developing the Hunyuan Al model centered on the Tencent Al Lab. It is making great
progress in disease diagnosis and medical image analysis through medical Al technology in

101



particular.

Huawei is showing strength in hardware by developing the Ascend Al chip series and is leading
innovation in smart manufacturing and autonomous driving by combining 5G technology and Al. It is
also significantly improving the efficiency of communication infrastructure through Al-based network
automation and optimization.

SenseTime possesses global competitiveness in computer vision technology based on the
SenseCore Al platform, showing outstanding performance in facial recognition and image recognition
in particular. These technologies are utilized in various fields such as smart cities, medical image
analysis, and autonomous driving.

iFLYTEK occupies an unrivaled position in speech recognition and natural language processing
technology, providing innovative Al solutions in education and healthcare. Its Al-based voice
translation technology, in particular, contributes significantly to facilitating global communication.

These major Chinese Al companies lead technological innovation in their respective specialized fields
and show high competitiveness in the global market. They are accelerating the development of the
digital economy and smart society through continuous research, development, and
commercialization, playing a key role in the growth of China's Al industry to a world-class level. 7-2.
Leading Figures in Al in the U.S. and China (1) United States: Sam Altman is the CEO and
co-founder of OpenAl and one of the most influential figures in the field of artificial intelligence (Al).
He founded OpenAl in 2015 with the goal of developing human-level artificial general intelligence
(AGI). OpenAl led the popularization of Al technology through generative Al models such as
ChatGPT and GPT-4, and Altman led the success of these projects. Previously, he served as the
president of the startup accelerator Y Combinator, supporting numerous innovative startups. He
emphasizes the ethical use and safety of Al technology, striving to ensure that Al can have a positive
impact on humanity. Through cooperation with Microsoft, he integrated OpenAl's technology into the
Azure cloud platform, accelerating the commercialization of Al. Altman majored in computer science
at Stanford University but dropped out to start a business, and in the early days, he founded the
social media startup Loopt. He predicts the social and economic changes that the development of Al
technology will bring and actively participates in policy discussions to prepare for them.

Jensen Huang is the co-founder and CEO of NVIDIA and is evaluated as a pioneer in Al hardware
and software innovation. He founded NVIDIA in 1993 and developed GPU (Graphics Processing
Unit) technology, which has become a core tool for deep learning and Al model training. Under his
leadership, NVIDIA plays a leading role in advanced technology fields such as Al, autonomous
vehicles, data centers, and the metaverse. Jensen Huang transformed the GPU from a simple
graphics processing unit into an essential technology for Al accelerated computing, accelerating the
growth of the Al industry. He presents innovative visions such as the Earth-2 project to build a "digital
twin of the Earth" and contributes to climate change research using Al. Jensen Huang obtained a
bachelor's degree in electrical engineering from Oregon State University and a master's degree in
electrical engineering from Stanford University. He was recognized for his management ability by
being selected as the world's best CEO by Fortune and Harvard Business Review. NVIDIA's
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technology is utilized in various industries such as healthcare, finance, and manufacturing,
contributing significantly to the commercialization of Al.

Jeff Dean is the Chief Scientist at Google, leading Al research at Google DeepMind and Google
Research. Since joining Google in 1999, he has built the company's technical foundation by
developing core Google technologies such as MapReduce, Bigtable, and Spanner. A
world-renowned authority in deep learning and machine learning, he developed an open-source Al
platform called TensorFlow, providing a powerful tool for Al researchers and developers. Jeff Dean
led the company's innovation by integrating Al technology into major products such as Google's
search engine, advertising system, and translation service. He earned a Ph.D. in computer science
from the University of Washington, and his research focused on object-oriented programming
languages and compiler optimization. Currently, he is leading the Gemini project at Google
DeepMind, focusing on the development of next-generation generative Al models. Jeff Dean
emphasizes the ethical use and fairness of Al technology and participates in research to minimize the
impact of Al on society.

Yann LeCun is a pioneer of deep learning, famous for the development of convolutional neural
networks (CNNs). He currently serves as the Chief Al Scientist at Meta (formerly Facebook), leading
Al research and development. CNNs are utilized in various fields such as image recognition, speech
recognition, and natural language processing, making a significant contribution to the development of
Al technology. Yann LeCun established the Center for Data Science at New York University, laying
the academic foundation for deep learning research. He worked at AT&T Bell Labs, developing CNNs
and graph transformer networks, which significantly improved the efficiency of Al models. In 2018, he
received the Turing Award, often called the "Nobel Prize of Computer Science," in recognition of his
contributions to the field of deep learning. Yann LeCun focuses on establishing the theoretical
foundation of Al technology and emphasizes the fairness and transparency of Al. He considers the
impact of Al research on industry and society, striving to ensure that Al technology brings positive
changes to humanity.

Dario Gil is the Senior Vice President and Director of Research at IBM Research, a technology leader
driving innovation in Al and quantum computing. He leads the development of Al systems such as
IBM Watson, focusing on providing business solutions using Al. Under his leadership, IBM Research
performs world-class research in various advanced technology fields such as hybrid cloud,
semiconductors, and quantum computing. Dario Gil serves as the co-chair of the MIT-IBM Watson Al
Lab, contributing to the application of basic Al research to industry and society. He led IBM to provide
the world's first programmable quantum computer via the cloud, which contributes to accelerating the
speed of scientific discovery. Additionally, he serves as the chair of the National Science Board
(NSB) in the U.S., playing an important role in establishing science and technology policies. Dario Gil
emphasizes that the fusion of Al and quantum computing will play a key role in future
problem-solving, pursuing innovation across science, business, and society. Key figures who will lead
artificial intelligence (Al) policy in the Trump administration:

Donald Trump is the U.S. President re-elected in 2025, adopting an approach that emphasizes both
innovation and national security in Al policy. During his first term (2017-2021), he promoted Al
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research and development (R&D) through the 2019 "American Al Initiative" and expanded
accessibility to federal data and computing resources. In his second term starting in 2025, he revoked
the Biden administration's regulation-centered Al policies and announced new executive orders to
accelerate Al innovation. Trump regards Al as a core element of national security and plans to
strengthen Al export controls and expand military Al development to maintain U.S. superiority in the
technological competition with China. He has a vision of utilizing Al as a tool for economic growth and
job creation, promoting the commercialization of Al technology through collaboration between
companies and academia.

Elon Musk is expected to play an important role in relation to artificial intelligence (Al) policy in the
Trump administration. He was appointed as the head of President Trump's "Department of
Government Efficiency (DOGE)," tasked with reducing federal government spending and
deregulating. Musk emphasizes that Al technology is core to the economic competitiveness and
national security of the United States and is likely to propose policies that support Al infrastructure
construction and research and development (R&D). In particular, he aims to improve government
operation efficiency and reduce costs using Al, planning to accelerate the digital transformation of the
federal government through this.

Musk is also at the center of controversy related to the Trump administration's large-scale Al project,
the "Stargate" initiative. This project aims to invest 500 billion dollars in Al infrastructure over four
years, but Musk took a critical stance, questioning the feasibility of the funding. Due to past conflicts
and a competitive relationship with OpenAl, he is directly competing with OpenAl through his Al
company, xAl, and is also likely to lead discussions on the ethical use and safety of Al technology.

Musk argues that Al technology is essential for maintaining global leadership for the United States
and is expected to support the Trump administration's strategy to gain an advantage in the
technological competition with China through Al deregulation and innovation promotion. However, his
role is raising conflict-of-interest controversies in that his own companies, such as Tesla and SpaceX,
could be affected by federal contracts and regulations. In this situation, Musk is expected to be
positioned as an important advisor and a central figure of controversy within the Trump administration
regarding the direction of Al policy.

These individuals play a key role in U.S. Al policy, contributing to the balanced pursuit of innovation,
national security, and economic growth.

(2) China

Kai-Fu Lee, a pioneer of Chinese Al technology, was born in Taiwan in 1961 and earned a bachelor's
degree in computer science from Columbia University and a Ph.D. from Carnegie Mellon University.
He contributed to the development of speech recognition and Al technology at Apple, SGI, and
Microsoft, and in 2005, he was appointed as the first president of Google China, strengthening
Google's position in the Chinese market. In 2009, he founded Sinovation Ventures, a venture capital
firm, to support Al and technology startups, and his book "Al Superpowers" caused a great sensation
by analyzing the impact Al technology will have on the Chinese and global economies.
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Qi Lu, born in the same year, 1961, received a bachelor's degree in computer science from Fudan
University and a Ph.D. from Carnegie Mellon University. After building a career at global IT
companies such as IBM, Yahoo, and Microsoft, he joined Baidu as COO in 2017, leading Al strategy,
autonomous driving, and deep learning research. Currently, he supports the development of the Al
industry through Al technology consulting and investment activities, emphasizing the creation of
social value through Al technology and global cooperation.

Wang Haifeng, born in 1973, earned his bachelor's and master's degrees in computer science from
the Harbin Institute of Technology and a Ph.D. from the Chinese Academy of Sciences. Recognized
as a world authority in natural language processing and machine translation, he joined Baidu in 2010
and currently serves as CTO, leading the development of Baidu's large language model ERNIE
series. He also contributes to user experience innovation by developing various applications such as
smart search, voice assistants, and translation services using Al technology.

Liang Wenfeng, born in Guangdong Province in 1985, majored in Electronic Information Engineering
and Computer Science at Zhejiang University and founded the Al startup DeepSeek in 2023.
DeepSeek focused on developing low-cost Al models and recently gained global attention by
announcing DeepSeek-R1, a reasoning Al model, at a lower cost than OpenAl's ChatGPT. Currently,
with about 150 employees, he actively recruits young talent from Tsinghua University and Peking
University to encourage Al research.

Tang Xiao'ou, born in 1970, received a bachelor's degree in electrical engineering from Tsinghua
University and a Ph.D. in computer science from the University of Rochester, and contributed to
computer vision and deep learning research while serving as a professor at the Chinese University of
Hong Kong. In 2014, he founded the Al company SenseTime, growing it into a global leader in
computer vision technologies such as facial recognition, object detection, and video analysis, and
currently leads Al technology research and commercialization as chairman.

Jingren Zhou received a bachelor's degree in computer science from the University of Science and
Technology of China and a Ph.D. from the University of Washington, and currently serves as the
Chief Scientist at Alibaba Cloud. He contributed to the development of Alibaba's large language
model Tongyi Qianwen and leads the practical application of Al technology in various fields such as
smart logistics, financial risk management, and medical data analysis. He also contributes to
strengthening China's Al technology competitiveness by accelerating the commercialization of Al
technology through the global expansion of Alibaba Cloud.

China's key Al figures lead innovative technology development and commercialization in their
respective specialized fields, emphasizing the importance of ethical Al use, data security, and global
cooperation. Their efforts play a key role in developing the Chinese Al industry to a world-class level,
and they continue to promote social value creation and economic innovation through Al technology.
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1. The EU Al Act

In 2024, the European Union (EU) announced the world's first comprehensive artificial intelligence
(Al) regulatory framework, Regulation (EU) 2024/1689, also known as the EU Al Act. It was published
in the Official Journal of the EU on July 12, 2024. The EU Al Act aims to establish harmonized rules
for the development, market placement, and use of Al systems within the EU to ensure that Al is safe
and respects fundamental rights and values. It aims to promote Al investment and innovation,
strengthen governance and enforcement, and create a single EU Al market.

The EU Al Act entered into force on August 1, 2024, and will be implemented in stages over the
coming years. Provisions for prohibited Al systems will take effect starting February 2, 2025. Most
provisions are scheduled to be implemented starting August 2, 2026. The EU Al Act affects not only
organizations within the EU but also organizations operating globally that develop or utilize Al
systems for the EU market. The EU Al Act is expected to have a significant impact on companies and
individuals both within and outside the EU.

[Figure 23] In 2024, the European Union (EU) announced the "EU Al Act," the world's first
comprehensive artificial intelligence (Al) regulatory legislation. This law aims to establish harmonized
rules for the development, market placement, and use of Al systems within the EU to ensure that Al is
safe and respects fundamental rights and values.

It was pursued against the following background. First, there is the recognition of the dual nature of Al
technology. While artificial intelligence is driving innovation in various fields, including healthcare and
education, it can also pose unpredictable risks. Concerns that negative outcomes such as threats to
safety or infringement of fundamental rights could arise due to the opacity of algorithms are among
the reasons for pursuing the legislation.

Second is the strategic positioning of the EU. The EU intends to develop Al in a direction that
respects Europe's unique values and human rights while maintaining a global leading position in the
field of Al technology. This pursues the dual goals of technological advancement and the protection
of values simultaneously.

Third is the need for an integrated regulatory framework. The European Parliament and the Council
determined that legislative action is necessary to appropriately manage the benefits and risks of Al at
the EU level. This reflects the recognition that an integrated approach at the level of the entire EU,
rather than at individual national levels, is necessary.
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The EU Al Act has four core objectives. First is to promote the development and distribution of
trustworthy Al systems. To this end, it stipulates that Al systems must respect fundamental human
rights, ensure safety, and comply with ethical principles. This approach aims to contribute to the
development of trustworthy Al not only within Europe but also worldwide.

Second is to encourage innovation and investment in the Al sector. By providing a clear and
predictable regulatory framework, it seeks to create an environment where companies can stably
develop and invest in Al technology. This is expected to have the effect of reducing uncertainty and
inducing corporate participation.

Third is to create a single market for Al systems within the EU. It includes the goal of promoting the
development of the Al industry across Europe by ensuring that Al systems can move and be traded
freely among EU member states.

Fourth is to establish effective governance and law enforcement systems. The EU Al Office has been
established, and a system is being prepared to ensure the effective enforcement of the legislation
through close cooperation with each member state. This will be a key factor in ensuring the
effectiveness of the law.

This demonstrates the EU's approach to balancing the two aspects of promoting Al technological
advancement and regulation.

2. Definition and Scope of Al Systems

The EU Al Act defines an Al system as a "machine based system designed to operate with varying
levels of autonomy."

Definition provisions were established to avoid legal ambiguity regarding Al systems while allowing
for flexible interpretation according to technological evolution. It focuses on two main characteristics,
autonomy and adaptability, which differentiate Al systems from existing software. Autonomy refers to
the ability of an Al system to learn and make decisions on its own without human intervention, and
adaptability refers to the ability of an Al system to improve itself through new data and adapt to
changing environments.

It applies to all providers, deployers, importers, and distributors who place Al systems on the market,
provide services, or use them within the EU. Whether the Al system provider or user is based in the
EU is not important. Even companies located outside the EU are subject to this law if they sell Al
systems or provide services within the EU. However, Al systems for scientific research and
development, as well as Al systems for personal and non professional activities, are not subject to
this law.

3. Classification of Al Risks Under the EU Al Act

The EU adopts a systematic regulatory approach based on the risk level of Al systems.
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The law classifies Al systems into four levels: unacceptable risk, high risk, limited risk, and minimal
risk. The risk level of each system is evaluated by comprehensively considering the intended purpose
of use, the degree of use, the impact on health, safety, and fundamental rights, the intensity and
scope of potential harm, and the possibility of restoring damage. According to this risk based
approach, Al systems that may pose an unacceptable risk are completely prohibited, and for Al
systems classified as high risk, differential regulations proportional to the risk level are applied, such
as allowing use only if specific requirements set by the law are met.

3-1. Unacceptable Risk Al

The most strictly controlled targets in the EU's Al regulation are Al systems classified as
"Unacceptable Risk." The EU prohibits these systems in principle as they are deemed capable of
seriously infringing on fundamental human rights and human dignity.

The first to be prohibited are Al systems that manipulate human behavior. This includes systems that
utilize subliminal techniques to manipulate behavior in ways that people do not perceive, thereby
causing physical or mental harm to themselves or others. However, cases authorized for medical
purposes are recognized as exceptions. They are prohibited because they infringe on human
autonomy and dignity.

The second is Al systems that exploit vulnerable groups. This includes systems that can distort the
behavior of individuals or groups and cause harm by exploiting vulnerabilities due to age, physical or
mental disability, and so on. The EU is concerned that such systems could exploit the socially
disadvantaged. They are subject to prohibition because they can deepen discrimination and
inequality.

Third, social scoring systems by public authorities are prohibited. This refers to systems that evaluate
trustworthiness based on an individual's social behavior or characteristics and use this as a basis for
disadvantageous treatment or discrimination. It strictly prohibits discriminatory treatment in situations
unrelated to the context in which the data was collected. These are prohibited as they can infringe on
individual freedoms and rights.

Finally, the use of real time remote biometric identification systems is restricted. In principle, systems
that identify individuals using biometric information in real time in public places are prohibited, but
some exceptions are recognized. They can be used on a limited basis with prior approval from judicial
authorities for law enforcement purposes such as searching for missing children, preventing terrorist
attacks, and apprehending serious criminals.

Crime prediction systems are systems that predict an individual's likelihood of committing a crime
based on past data. These are prohibited as they can exacerbate discrimination and unfairness.

Exceptions exist even within the prohibition regulations. Cases where public power is exercised by
taking appropriate safety measures in accordance with laws to protect public safety may be an
exception. However, these exceptions are very strictly limited according to the principles of necessity
and proportionality.
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In case of violation of prohibition regulations, a fine of up to 35 million euros or 7% of the total

worldwide annual turnover, whichever is higher, may be imposed.
3-2. High Risk Al

The EU Al Act classifies Al systems that may pose a high risk to health, safety, or fundamental rights
as high risk, and applies strict regulations to these systems before they are placed on the market.

Al systems used in products subject to EU product safety legislation are classified as high risk. This
includes Al systems used in toys, aircraft, automobiles, medical devices, elevators, and so on.
Autonomous driving systems and medical diagnostic systems are representative examples.

Al systems that affect the safety of critical infrastructure, such as transport, energy, and water
management, are also considered high risk. These include Al systems essential for the safe
operation of infrastructure, such as traffic management systems or power plant control systems.

In the field of education, Al systems used for exam grading or admission decisions are classified as
high risk. Representative examples are Al systems that evaluate students' learning abilities and
provide personalized learning paths.

In the area of employment, Al systems used for worker management such as recruitment, promotion,
and dismissal are included. Al based recruitment systems that screen resumes and evaluate
applicants are key examples.

Regarding essential private and public services, Al systems used for credit scoring, social welfare
benefits, and law enforcement are classified as high risk. Systems that evaluate the creditworthiness
of loan applicants or facial recognition systems that identify criminal suspects fall into this category.

Regarding immigration, Al systems that examine visa applications or asylum applications are
classified as high risk, with systems that evaluate the risk level of visa applicants being a
representative example.

Finally, Al systems used in the enforcement and operation of judicial and democratic processes, such
as evaluating evidence or predicting rulings in judicial procedures, are also considered high risk. For
example, Al systems that analyze legal documents and search for precedents to support a judge's
decision fall into this category.

The legal obligations of high risk Al system providers are as follows.

A risk management system must be established and operated throughout the entire lifecycle of the Al
system. It must be a continuous and iterative process that includes the identification and analysis of
predictable risks, the assessment of risks arising from misuse, and the analysis of post market
monitoring data. A comprehensive quality management system, including compliance strategies,
system design, and data management procedures, must be established and documented.
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High risk Al system providers must perform a conformity assessment before placing them on the
market to verify whether the requirements of the EU Al Act are met. This assessment includes
identifying and evaluating potential risks of the Al system, evaluating the quality of training data and
taking bias mitigation measures, preparing technical documentation describing the system's design,
development, and operation, testing performance and safety, and preparing human oversight
measures. In cases regulated under product safety rules, the existing systems are extended, and for
systems in Annex lll, an EU declaration of conformity can be issued after self assessment. However,
systems for remote biometric identification or public infrastructure networks must be evaluated by a
notified body, and certificates are valid for five years. A new conformity assessment must be
undergone whenever the system is substantially modified. Detailed technical documentation
demonstrating compliance with legal requirements must be prepared and maintained before placing it
on the market or putting it into service. During system operation, logs must be automatically recorded
and stored so that all functions can be traced, which must include the period of system use, input
data, search results, and information on the persons involved.

In terms of transparency, clear information about the system's operation and potential risks must be
provided to users. This should include provider information, system performance characteristics,
capabilities and limitations, changes, technical measures, human oversight measures, expected
lifespan, and maintenance information. In the case of decision support systems, users must be able
to understand the process of the system's conclusion, and information on the system's limitations and

potential biases must also be provided.

Regarding traceability requirements, it must be possible to trace and record the system's operation
process. Input data, output results, and decision making processes must be recorded and stored in
detail to identify the cause and determine responsibility in the event of a problem.

In data quality management, datasets for training, validation, and testing must have appropriate
governance and management systems and ensure relevance and representativeness. They must
faithfully reflect the statistical characteristics of the target users and consider geographical,
behavioral, and functional characteristics. Personal information may be processed for bias monitoring
and correction if necessary, but this must be accompanied by appropriate protective measures.

In terms of human oversight, continuous human supervision is required to ensure that the Al system
operates safely and ethically. Supervisors must be able to detect and correct system errors and
intervene immediately in the event of unexpected results to prevent potential harm. Appropriate
interfaces must be designed to enable effective human oversight, and the system must ensure
accuracy appropriate for its purpose and be able to respond to external attacks. In the event of a
serious incident or malfunction, there is an obligation to report immediately to the supervisory
authority of the relevant member state.

Obligations for importers and distributors are also stipulated.

Importers must verify the system's compliance with the Al Act before placing it on the EU market,
which includes completing conformity assessment procedures, having technical documentation,
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attaching the CE mark, and appointing an authorized representative. Care must be taken to ensure
that the system's conformity is not compromised during storage and transportation. If the importer
cannot be identified as an EU established provider, an authorized natural or legal person within the
EU must be appointed as a representative. The system must be registered in the EU database and
the CE marking must be attached before placing it on the market to indicate compliance with
regulations. At the time of registration, detailed information such as provider information, system
identification information, description of purpose, distribution status, certification related information,
and a copy of the EU declaration of conformity must be submitted.

Distributors must verify high risk Al systems before they are placed on the market, and systems that
do not comply with the requirements of the Al Act cannot be placed on the market. Importantly, if both
importers and distributors determine that the system poses a risk to an individual's health, safety, or
fundamental rights, they must immediately report it to the provider and relevant authorities.

3-3. Limited Risk Al

Limited risk Al systems refer to systems to which specific transparency obligations apply, and are
largely divided into two types. The first is Al systems designed to interact with people, such as
chatbots or Al based virtual assistants. The second is Al systems that generate synthetic content or
manipulate existing content, which include deepfake technology or image editing software.

Providers or users of limited risk Al systems must comply with transparency obligations. These
transparency obligations are applied differently to providers and users depending on the
characteristics of the system.

If an Al system is designed to interact with individuals, the provider must clearly inform the user that
they are interacting with an Al system. However, this notification obligation is waived if the interaction
with Al is obvious given the context or situation of using the Al system, or if the interaction with Al
occurs during a criminal investigation.

In the case of Al systems that include emotion recognition or biometric classification functions, users
of the system must inform individuals that they are being exposed to such emotion recognition or
classification systems. This is an important obligation for protecting individual privacy and respecting
the right to self determination.

3-4. Minimal or No Risk Al

Al systems outside the scope of the EU Al Act are classified as minimal risk or no risk. Most Al
systems fall into this category, and there are no specific regulatory obligations. For example, spam
filtering software, product recommendation systems, and photo editing software belong to this
category.

The EU Al Act adopts a risk based approach, in which Al systems with minimal risk or no risk are
classified as the level with the lowest need for regulation. These systems are deemed to pose little or
no risk to fundamental human rights or safety and are thus excluded from the scope of the EU Al Act.
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Al systems belonging to this category include the following

Spam filtering software: Al systems that identify and classify spam in emails, playing an auxiliary role
in helping with daily email management.

Product recommendation systems: Al systems that recommend products based on a user's purchase
history or search patterns in online shopping malls and elsewhere.

Basic photo editing software: Al systems that provide simple editing functions such as image
correction and filter application.

Al used in general games: Al systems that control the behavior of in game characters or assist in
game progression.

Simple task automation tools: Basic Al systems that automate repetitive office tasks.
The main characteristics of these systems are as follows

The impact on fundamental human rights or safety is minimal. The results of decision making do not
have a significant impact on individuals' lives. Even if a malfunction occurs, the possibility of causing
serious harm is low. Users can easily recognize and control the limitations of the system. While no
specific regulatory obligations are imposed on these Al systems, this does not mean they are
completely free from regulation. They must still comply with existing relevant laws such as general
product safety regulations, consumer protection laws, and personal information protection laws. Al
system developers and providers are encouraged to voluntarily comply with ethical guidelines and
strive for responsible Al development.

4. Penal Provisions

If the EU Al Act is violated, administrative fines may be imposed. The scale of the fine depends on
the severity of the violation.

- Use of prohibited Al systems: Up to 35 million euros or 7% of total worldwide annual turnover,
whichever is higher

- Violation of obligations related to high risk Al systems: Up to 15 million euros or 3% of total
worldwide annual turnover, whichever is higher

- Violation of obligations related to limited risk Al systems: Up to 7.5 million euros or 1% of total
worldwide annual turnover, whichever is higher

- Providing false information to regulatory authorities: Up to 7.5 million euros or 1% of total worldwide
annual turnover, whichever is higher

The EU Al Act ensures effective enforcement of the legislation by imposing high fines similar to those
of the GDPR. However, there are challenges to be solved in the implementation and enforcement of
the Al Act, such as preparing clear guidelines and international cooperation. For example, it is
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important to determine appropriate fine levels and coordinate enforcement efforts across multiple
jurisdictions.

The EU Al Act affects all companies that develop, deploy, or use Al systems within the EU.
Companies must comply with the requirements of the legislation, such as assessing the risk level of
Al systems, performing conformity assessments, preparing technical documentation when necessary,
and preparing human oversight measures. Companies developing high risk Al systems may require
significant cost and effort as they must comply with strict obligations.

There are also concerns that the EU Al Act may hinder corporate Al development and innovation.
However, the EU argues that the legislation will promote the development of trustworthy Al and
support the growth of the Al market rather than hindering Al innovation.

The EU Al Act is a piece of legislation intended to protect fundamental rights and the safety of
individuals. This law protects individuals from harm such as discrimination, bias, and infringement of
privacy caused by Al systems. It supports individuals in understanding how Al systems work and
exercising their rights by increasing the transparency of Al systems.

The EU Al Act is comprehensive legislation to manage the risks of Al systems and promote the
development of trustworthy Al. By providing clear rules for the development, market placement, and
use of Al systems, it is expected to support the growth of the Al market within the EU and protect
individuals' fundamental rights and safety.

The EU Al Act is the world's first comprehensive Al regulatory framework and is expected to influence
Al regulations in other countries. This legislation has triggered discussions on ethical considerations
for Al development and global Al governance. The Al Act presents potential challenges and
opportunities for companies, individuals, and society as a whole. Companies must take responsibility
for the development and deployment of Al systems, and individuals must be aware of and protect
their rights. Society as a whole must strive to ensure that Al technology develops in a direction that
benefits humanity through continuous discussion on the ethical use and social impact of Al
technology.
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Chapter 6: The Philosophy and Direction of Korea's Al Basic Act
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1. Purpose of the National Al Basic Act

The Republic of Korea's Al Basic Act passed the plenary session of the National Assembly on
December 26, 2024. Discussions spanned more than four years, and the final bill was prepared by
merging 19 related bills during the 22nd National Assembly. The Al Basic Act was approved by the
Cabinet on January 14, 2025, and is scheduled to take effect in January 2026 after a one year
preparation period.

1-1. Basic Principles of the Law

Article 1 states that the purpose of the law is to protect the rights, interests, and dignity of citizens,
improve their quality of life, and strengthen national competitiveness by prescribing basic matters
necessary for the sound development of artificial intelligence and the creation of a foundation for
trust. It demonstrates an approach with a balanced philosophical direction that considers both the
protection of citizens' rights from a human centered perspective and the pursuit of Al technological
development. It contains the legislative intent to recognize potential risks Al may bring and to promote
sound development alongside appropriate regulations.

[Figure 24] Korea's Al Act presents the grand principle that Al technology must serve as a tool for a
better life for all citizens.

Article 3 stipulates key basic principles for the development and utilization of artificial intelligence.

First, it presents the grand principle that Al technology and industry must serve as tools for a better
life for citizens. This means that beyond simple technological advancement or industrial performance,
it must contribute to the qualitative improvement of citizens' lives in a safe and reliable manner.

Second, the government and local governments have two important responsibilities. One is to respect
and support the creative challenges of Al companies, and the other is to create an environment
where Al can be used safely. This implies pursuing a balance between the two values of innovation
and safety.

Third, the government and local governments must play a role in helping all citizens adapt well to the
changes across society caused by artificial intelligence. This represents an inclusive approach to
ensure that the changes brought by Al do not become a burden to specific classes.

Fourth, if artificial intelligence has a significant impact on a person's life, safety, or basic rights, the
affected person has the right to receive an explanation they can understand regarding why such a
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result occurred. Such explanations must be provided within the technically feasible range.

These basic principles show the law's fundamental philosophy that the development of artificial
intelligence must be human centered, safe, and inclusive.

1-2. Definitions of Key Concepts
Article 2 of the law defines key Al related concepts as follows.

"Artificial Intelligence" is defined as the implementation of human intellectual abilities, such as
learning, reasoning, perception, judgment, and language understanding, through electronic methods,
clarifying its scope.

"Artificial Intelligence System" is defined as an Al based system that infers outputs such as
predictions, recommendations, or decisions that influence real and virtual environments for a given
goal with varying levels of autonomy and adaptability. This definition considers the actual operation
and influence of Al. "Artificial Intelligence Technology" refers to hardware and software technology or
its application technology required to implement artificial intelligence.

Of particular note are the specific definitions of "high impact artificial intelligence" and "generative
artificial intelligence." "High impact artificial intelligence" is defined as an Al system that has a
significant impact on or is likely to pose a risk to human life, bodily safety, and fundamental rights.
Specifically, it includes Al used in key fields such as energy supply, medical services, transportation
systems, and public services (Article 2, Paragraph 4, each subparagraph).

"Generative Atrtificial Intelligence" is defined as an Al system that generates text, sound, images,
video, and other various outputs by imitating the structure and characteristics of input data (Article 2,
Paragraph 5). This reflects the characteristics of generative Al technology, which has been
developing rapidly recently.

These definition provisions play a role in increasing legal stability and predictability by clarifying the
targets of legal regulation and support. In particular, it is significant that separate definitions were
established for high impact Al and generative Al to enable differentiated regulation and management.

Through clear definitions of Al related subjects such as "Al service provider," "user," and "affected

person," the relationship between the rights and obligations of each subject is clarified. This is
expected to help clarify the locus of responsibility in potential legal disputes.

These provisions on purpose and definitions establish the legal foundation necessary for the Al era
and show the legislator's will to find a balance between the development and regulation of Al.

1-3. Scope of Application

The scope of application of the Al Basic Act and its relationship with other laws are as follows.

116



First, regarding the scope of application, it has an effective scope that extends beyond territoriality.
Even if an act is performed abroad, this law applies if it affects the domestic market or users. This
reflects the characteristics of Al services provided in a global environment.

However, Al specifically developed or used for the purposes of national defense or national security
is excluded from the application of this law. Specific targets for exclusion will be clearly prescribed
through Presidential Decree. This is an exception provision considering the particularities of the
defense and security sectors.

In relation to other laws, this law holds the status of a basic law concerning artificial intelligence.
Matters regarding Al, Al technology, the Al industry, and Al society are subject to the priority
application of this law, except where special provisions exist in other laws. Furthermore, when
creating new Al related laws or amending existing laws in the future, they must be consistent with the
purpose of this law. This is a provision to ensure the unity and consistency of the Al related legal
system.

2. National Al Committee

The National Al Committee was established to deliberate and resolve on major policies for Al
development and the creation of a foundation for trust. In addition, a basic plan is established every
three years to provide a foundation for systematic policy implementation. | will now describe the
implementation system of the basic bill regarding Al development and the creation of a trust

foundation in detail.
2-1. Functions and Roles

(1) The National Al Committee has broad recommendation authority. It can present recommendations
or opinions to national agencies and Al service providers regarding the proper use of Al, compliance
with ethics, and the securing of technological safety and reliability. In particular, if it recommends
improvements to laws or systems to a national agency, that agency has an obligation to establish
specific improvement and action plans accordingly (Article 7, Paragraphs 8 and 9).

(2) It performs the role of deliberating and resolving on matters concerning the establishment,
change, and monitoring and analysis of the implementation of the Al Basic Plan, Al related policies,
the establishment of Al R&D strategies, investment strategies, and the discovery and improvement of
regulations. By handling matters related to social change patterns and policy responses regarding the
regulation of high impact Al, it ensures that the social impact of Al development is comprehensively
considered (Article 8).

As the core governance body for Al policy, the role and functions of the National Al Committee need
to be compared with similar institutions in major overseas countries. The main functions of the
committee can be broadly divided into the establishment and coordination of basic plans, regulatory
innovation and system improvement, and the construction of a management system for high impact
Al.
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First, in terms of establishing and coordinating basic plans, the committee is responsible for
establishing an Al technology roadmap and selecting major investment areas. Coordinating
overlapping projects between ministries and setting the direction for budget allocation are very
important functions. Establishing Al ethical principles and preparing implementation plans for them is
also an important role of the committee.

Regarding regulatory innovation and system improvement, it sets the direction for the operation of Al
regulatory sandboxes and plays a role in identifying areas for legal and system improvement
following the introduction of new technologies. Establishing measures to ease data regulation and
promote its utilization will also be a major mission of the committee.

2-2. Establishment and Composition

This bill stipulates the establishment of the National Al Committee under the President as a core
implementation system for Al development and the creation of a foundation for trust. The committee
consists of up to 45 members, including one chairperson and one vice chairperson, and sought to
ensure expertise and objectivity by having private experts make up the majority. In particular, the
composition of the committee considered gender balance by stipulating that it cannot consist of only
one specific gender.

The National Al Committee is a presidential body that deliberates and resolves on maijor policies to
develop the Al industry and build a foundation for trust. The committee is composed of up to 45
members, with the President serving as the chairperson and one vice chairperson appointed from
among the private members.

The composition of the committee is divided into government members and private members.
Government members include the heads of relevant central administrative agencies, the deputy
director in charge of Al at the National Security Office, and the senior secretary assisting with Al
related duties at the Office of the President. In particular, it is stipulated that private members with
expert knowledge and rich experience in the field of Al make up the majority of the total members.
Furthermore, to ensure gender diversity in the committee's composition, it is explicitly stated that it
cannot be composed of only one specific gender.

The term of office for private members is set at two years, and they can be reappointed once. The
President, as the chairperson, can have the vice chairperson act on their behalf if necessary, and the
chairperson represents the committee and oversees all affairs.

A separate support group is established to support the operation of the committee, and the senior
secretary for Al in the Office of the President serves as the executive secretary. All members are
strictly prohibited from leaking secrets learned in the course of their duties or using them for purposes
other than their duties.

The committee is designed as a temporary body that will exist for five years from the date the law
takes effect (Article 7, Paragraph 13), and specific details regarding its operation are prescribed by
Presidential Decree. This composition and operation system are intended to ensure expertise and
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efficiency in Al policy while guaranteeing democratic control and transparency.
2-3. Subcommittees and Special Committees (Article 10)

The committee may have subcommittees to perform duties by specialized field and special
committees to discuss specific current issues. This allows for specialized and efficient policy
implementation. Additionally, an advisory group composed of relevant experts may be established to
professionally review Al related matters.

For the professional and efficient implementation of Al policy, the systematic composition of
subcommittees, special committees, and advisory groups is essential. These organizations will be
responsible for conducting in depth discussions in their respective specialized areas and deriving
practical policy alternatives.

While it will be clearly organized once the enforcement decree and enforcement rules are created,
subcommittees are likely to be composed of the following divisions as permanent expert committees.

The Technology Policy Subcommittee is responsible for establishing the Al technology roadmap and
core technology development strategies, and reviews technology standardization and R&D support
policies. The Industrial Promotion Subcommittee prepares measures for creating the Al industrial

ecosystem and corporate support systems, and establishes plans for fostering startups and ventures.

The Ethics and Regulation Subcommittee establishes Al ethical principles and reviews the regulatory
system for high impact Al and generative Al. The Talent Development Subcommittee is responsible
for Al professional training policies, curriculum development, and industry academic cooperation

programs.

Special committees will be organizations operated temporarily to respond to timely current issues.
The Special Committee on Generative Al, which has emerged as the most urgent task, reviews
development strategies for generative Al and measures for responding to copyright issues. The
Special Committee on Al Safety is responsible for evaluating the safety of Al systems and
establishing risk management systems, while the Special Committee on Medical Al reviews policy
tasks related to the introduction of Al in the medical field.

Advisory groups are composed of experts from each field to support the committee's decision
making. Technical advisory groups consist of experts in core Al technologies and standardization,
while industrial advisory groups involve representatives from Al companies and startups, as well as
venture capital experts. Legal and ethics advisory groups are composed of Al legal experts, ethicists,
and privacy experts to review legal and ethical issues.

Such an organizational structure will contribute to increasing the expertise and effectiveness of Al
policy. In particular, subcommittees will conduct continuous and systematic policy reviews, special
committees will provide rapid responses to urgent issues, and advisory groups will provide
professional advice, each performing their respective roles.
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It is important for these organizations to cooperate organically to derive comprehensive policy
alternatives. For example, when establishing policies related to generative Al, the Technology Policy
Subcommittee, the Special Committee on Generative Al, and the technical advisory group can work
together to seek an integrated solution.

In the future, as Al technology and industry develop, new issues will continue to emerge. Therefore,
the composition of subcommittees, special committees, and advisory groups must also be operated
flexibly to respond resiliently to these changes.

2-4. Overseas Cases
(1) EU's European Al Board

Established based on the EU Al Act, this is the core body responsible for artificial intelligence (Al)
laws and policies in the European Union. It promotes the harmonization and standardization of Al
regulations among member states. The Board consists of the European Commission, the European
Parliament, and the Council of the European Union, and performs roles such as enacting Al related
laws and regulations, establishing Al ethics and standards, and supporting Al technology
development and innovation.

Enactment and Enforcement of Al Laws and Regulations: It establishes a legal framework for Al
development and utilization within the European Union and enacts and enforces regulations to
ensure the safety, transparency, and accountability of Al systems. This includes risk assessment,
certification, and supervision of Al systems.

Establishment of Al Ethics and Standards: It establishes ethical principles in Al development and
utilization and develops standards to ensure that Al systems respect human fundamental rights and
values. Through this, it increases social acceptance of Al technology and prevents problems such as
bias, discrimination, and misuse of Al.

Support for Al Technology Development and Innovation: It establishes policies for Al research,
development, and innovation and promotes the industrial utilization of Al technology. To this end, it
promotes funding for Al related research projects, the cultivation of Al talent, and the fostering of Al
startups.

International Cooperation: It promotes international cooperation in the field of Al and contributes to
the construction of a global Al governance system. It cooperates with other countries and
international organizations to share Al related information and makes efforts to harmonize Al
standards and regulations.

The European Al Board is striving to manage the risks of Al effectively while maximizing the potential
of Al technology, ensuring that Al is developed and utilized in a human centered manner. Through
this, the European Union aims to secure global leadership in the field of Al and ensure that Al
technology contributes to social development and human prosperity. The European Al Board is
leading the implementation of the Al Act, the world's first comprehensive Al regulatory bill finalized in
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May 2024. This bill mainly classifies Al systems according to their risk level and applies strict
regulations to high risk Al systems. The European Al Board is expected to promote the safe and
responsible use of Al technology through the effective implementation of this bill.

(2) UK's Al Council

It provides advice and recommendations on Al policy, and representatives from industry, academia,
and civil society participate to develop Al ethics guidelines and establish talent development
strategies. Upon leaving the EU, the UK has its own independent Al governance system separate
from the European Al Board. The key agency is the DSIT, which is responsible for science,
innovation, and technology. DSIT stands for the Department for Science, Innovation and Technology.
DSIT oversees Al policy establishment and execution and aims to strengthen the UK's Al leadership
and maximize the economic and social benefits of Al through the National Al Strategy announced in
November 2023.

The OAI under DSIT supports Al policy implementation and coordination, data and infrastructure
construction, technology standardization, and talent development, and is working to create an Al
ecosystem and promote international cooperation. The Alan Turing Institute, the national Al research
institute, conducts basic and applied Al research, algorithm development, ethics research, and policy
advice, and carries out research on Al technology development and social impact in cooperation with
the government, industry, and academia. The Centre for Data Ethics and Innovation (CDEI) deals
with ethical issues of data driven technologies, including Al, researches Al bias, discrimination, and
accountability, and recommends policies to provide guidelines for the fair and transparent use of Al
technology. Finally, the Al Council, an advisory body composed of experts in the field of Al, provides
professional advice on the government's Al policy and contributes to Al policy establishment and
implementation by presenting opinions on Al technology trends, ethics, and economic impact. In this
way, various institutions cooperate to lead the UK's Al policy, and by encouraging Al innovation and
responsible utilization, they are working to ensure that the UK maintains world class competitiveness
in the field of Al and contributes to social development.

(3) National Al Initiative Office of the US Biden Administration

It performs the role of establishing Al R&D strategies and promoting cooperation among government,
industry, and academia. As a leader in the field of artificial intelligence, the United States is making
national efforts to maximize the potential of Al technology and ensure that everyone can enjoy its
benefits. At the center of these efforts is the National Al Initiative Office. Established under the
National Al Initiative Act of 2020, this office is a key agency that coordinates and oversees Al related
activities across the United States. Like the conductor of an orchestra, this office brings together
stakeholders from various fields such as government, academia, and industry to lead them toward a
common goal. The National Al Initiative Office plays an important role in establishing and
implementing the US Al strategy. This office sets priorities for national Al R&D, coordinates Al related
activities of federal agencies, and closely tracks the progress of Al initiatives.
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It creates synergy by strategically allocating investment in Al research and development and
promoting cooperation among federal agencies, academia, and industry. It is also working on talent
development. To nurture talent who will shoulder the future of the Al field, it supports education and
training programs and provides opportunities for people from diverse backgrounds to participate in
the Al field. It develops and encourages ethical guidelines and standards so that Al technology can
be developed and used ethically and responsibly. International cooperation is also one of its
important missions. The National Al Initiative Office promotes cooperation with other countries in the
field of Al and actively participates in setting international standards and norms. Through this, the
United States leads the development of Al technology, strengthens its leadership in the international
community, and contributes to the development of Al technology in a direction that helps humanity.
The National Al Initiative Office, located under the White House Office of Science and Technology
Policy (OSTP), serves as the core brain for US Al policy and is leading efforts for the United States to
maintain global leadership in the field of Al and maximize the benefits of Al technology.

(4) South Korea's National Al Committee

These overseas cases provide important implications for the development direction of South Korea's
National Al Committee. In particular, they show the need to strengthen the pan ministerial
coordination function; it is necessary to integrate and coordinate Al policies scattered across various
ministries, and for this, substantial budget allocation authority must be granted.

Expanding private participation is also an important task. It is necessary to guarantee the substantial
participation of representatives from industry, academia, and civil society, and to secure expertise
through the operation of subcommittees. In addition, it is necessary to reflect the voices of various
stakeholders by establishing a regular opinion gathering system.

In terms of international cooperation, it is necessary to establish a cooperation network with similar
overseas institutions and actively participate in the formation of international Al norms. Raising the
status of South Korea in the global Al governance system is also an important task.

In order to secure the execution power of the committee in the future, institutional devices for
implementing the committee's decisions must be prepared, and a performance monitoring and
evaluation system must be established. The establishment of a dedicated secretariat and the
securing of professional personnel are also urgent tasks. Furthermore, accountability should be
increased through regular performance reporting and evaluation, the securing of transparent decision
making processes, and the strengthening of communication with civil society.

As such, the National Al Committee should develop into a core governance body that leads the
national strategy in the Al era beyond a simple deliberation and resolution body, and for this, it must
be reborn as an institution with substantial authority and responsibility by referring to advanced
overseas cases.

3. National Al Basic Plan
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The Minister of Science and ICT must establish and implement an Al Basic Plan every three years
(Article 6).

When establishing this plan, the opinions of the heads of relevant central administrative agencies and
the heads of local governments must be heard, and it must go through deliberation and resolution by
the National Al Committee. However, when changing minor matters prescribed by Presidential
Decree, these procedures can be omitted.

The basic plan must include seven core items. First, it must present the basic direction and strategy
of Al policy. Second, it must include measures to create a foundation for fostering professional
personnel and promoting development and utilization. Third, it must include legal, institutional, and
cultural measures for the spread of Al ethics and the implementation of a healthy Al society. Fourth, it
must set the direction for securing financial resources and investment for technology development
and industrial promotion. Fifth, it must present measures to create a foundation for trust for securing
the fairness, transparency, accountability, and safety of Al. Sixth, it must include changes in each
area of society and response measures according to Al technology development. Seventh, it must
include matters necessary for strengthening national competitiveness, such as international
cooperation.

First, the Al development roadmap is the area where the greatest change is expected. The reason for
requiring the basic plan to be prepared every three years is likely because technological development
changes so rapidly. As seen in the recent case of the rapid development of generative Al, Al
technology can evolve faster than expected. For example, while natural language processing and
computer vision were major tasks in the 2020 plan, generative Al and multimodal Al emerged as core
technologies in 2023. In 2025, Al agents will be at the core. Therefore, the direction of technological
development and key investment areas will need to be significantly revised every three years.

Second, the talent development plan is also a part that requires continuous change. This is because
the competencies and skill sets required of professional personnel change as Al technology
develops. Currently, new roles that were not anticipated three years ago, such as prompt engineers
or Al ethics experts, are appearing. As new Al application fields expand in the future, the desired
talent profiles and curricula will continue to change.

Third, regulation and ethical standards are also areas that require adjustment according to the
situation. As the social influence of Al grows, new ethical issues are emerging. For example, it is
expected that new regulatory issues will continue to emerge, such as copyright issues with deepfakes
or Al generated content. Therefore, ethical principles and regulatory systems will need to be
periodically updated to reflect social consensus.

Fourth, industrial promotion strategies also need to change according to market conditions. Currently,
generative Al companies are growing rapidly, but three years from now, other forms of Al companies
may receive attention. Therefore, the target industries for support and the support methods will also
need to be adjusted to match market changes.
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Fifth, international cooperation strategies also require revision according to changes in the
international situation. As the competition for Al technology hegemony intensifies, the cooperation
and competition dynamics between countries are rapidly changing. South Korea's response strategy
will also need adjustment according to changes in the EU Al Act or US Al regulatory policy.

Sixth, budget investment plans also inevitably require adjustment according to the situation.
Investment priorities may change with the appearance of new Al technologies and market changes.
In addition, the size and method of investment will also need adjustment according to changes in the
national financial situation and economic conditions.

Finally, performance indicators and evaluation systems also require continuous supplementation.
Given the fast pace of Al development, it may be difficult to properly measure new changes with
existing performance indicators alone. Therefore, evaluation indicators and methodologies will also
need to be improved to fit reality.

In this way, the three year cycle for establishing the basic plan will be a process of finding a balance
point that maintains the consistency of the long term national strategy while responding to the rapidly
changing Al technology and market environment.

When establishing the basic plan, the Minister of Science and ICT must consider the master plan and
action plan under the Framework Act on Intelligent Informatization, and may request materials from
relevant agencies if necessary. Agencies that receive such a request must cooperate unless there

are special circumstances.

The basic plan established in this way is recognized as a sector specific implementation plan in the
fields of Al and the Al industry under the Framework Act on Intelligent Informatization. In addition,
central administrative agencies and local governments must consider this basic plan when
establishing and executing major policies. Specific details necessary for the establishment and
implementation of the plan will be determined by Presidential Decree.

4. Dedicated Organizations for Al Policy and Safety: A Dual Approach
4-1. Artificial Intelligence Policy Center

The law ensured that tasks necessary for the development of Al related policies and the
establishment and spread of international norms are performed comprehensively. In addition, by
operating the Al Safety Institute, tasks are performed to protect the lives, bodies, and property of
citizens from Al related risks and to maintain the foundation for trust in the Al society.

The center provides professional technical support for the establishment and implementation of the Al
Basic Plan. It also provides professional technical advice necessary for developing Al related policies
and planning and implementing related projects.

Social impact analysis is also an important task of the center. As the use of Al spreads, it
systematically investigates and analyzes the impact on society, economy, culture, and the daily lives
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of citizens.

It also conducts basic research for policy development. It analyzes Al related trends, predicts socio
cultural changes, and conducts research on related laws and systems. Through this, it supports the
development of effective policies.

The center also carries out projects stipulated by other laws or entrusted to it, and is responsible for
additional projects entrusted by national agencies. Specific details regarding the establishment and
operation of the center are prescribed by Presidential Decree.

4-2. Artificial Intelligence Safety Institute

The Ministry of Science and ICT may establish and operate the Artificial Intelligence Safety Institute.
This institute aims to protect the lives, bodies, and property of citizens from various risks that may
arise from Al and to solidify the foundation of trust in the Al society.

The Safety Institute is responsible for defining and analyzing risks related to Al safety. It researches
Al safety policy and studies standards and methods for safety evaluation. It also conducts research
on Al safety technology development and standardization, and promotes international exchange and
cooperation in this field. In particular, it performs support work for securing the safety of Al systems.

The government may contribute or support necessary expenses within the budget range so that the
Safety Institute can smoothly perform these tasks. Specific details regarding the operation of the
institute are prescribed by Presidential Decree.

The establishment and operation of the Safety Institute are expected to play an important role in
preemptively preventing risks that may occur during the development of Al technology and
implementing a safe and reliable Al society.

- Cases of Artificial Intelligence Safety Institutes Abroad

The UK government's Al Safety Institute (AISI) is the world's first state led Al safety institute
established to evaluate risks and ensure safety following the rapid development of technology.
Established in November 2023 under the Department for Science, Innovation and Technology
(DSIT), it aims to minimize the potential risks Al technology may pose to society and humans and
promote safe Al development.

The main missions of AlSI are as follows:

- Evaluate the risks of advanced Al systems and develop scientific and practical methodologies to
mitigate them.

- Analyze the impact Al technology may have on national security, public safety, economy, and social
trust, and support policy making based on this.
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- Develop Al safety testing frameworks and standards, and share them with global partners to
strengthen international cooperation.

- Conduct research to prevent risks caused by the misuse, loss of control, or malicious use of Al
technology.

AlSl is used to promote Al safety research by providing grants of up to 200,000 pounds to
researchers in the early stages. It is growing rapidly, securing over 30 technical staff, including
experts from OpenAl, Google DeepMind, and the University of Oxford.

AlSI is cooperating with several countries, such as the US, Japan, and South Korea, for Al safety
research, and is active as a core member of the International Network of Al Safety Institutes. It is
strengthening global cooperation by developing Al safety testing software and releasing it as open
source. The institute focuses on maximizing the positive potential of Al technology while minimizing
social disruption caused by unexpected technological developments. It is making efforts to analyze
the risks of Al scientifically and empirically, moving away from philosophical discussions to present
practical solutions.

AISI has opened an overseas office in San Francisco to cooperate with global Al companies, monitor
Al technology development trends, and strengthen its international presence. The institute serves as
a bridge between policy makers and developers to promote not only Al safety but also the
responsible development and use of Al technology. AlSI is a leading research institution for ensuring
the safety and reliability of Al technology and plays an important role in presenting a direction for Al
technology to contribute to human welfare and the public interest.

The US Center for Al Safety (CAIS) focuses on the long term risks of Al and conducts research for
the safe development and utilization of artificial intelligence, with Al alignment, Al governance, and Al
risk mitigation as major research areas.

The Center for Al Safety (CAIS), headquartered in San Francisco, is a non profit research institution
dedicated to reducing social risks related to Al while recognizing the potential benefits of Al
technology. CAIS performs various activities such as Al safety research, field building, education and
training, and public participation so that the potential risks Al technology may pose to society can be
mitigated and utilized in a direction beneficial to humanity.

CAIS analyzes various risk factors such as misuse of Al systems, unexpected results, and long term
risks and seeks solutions. It cooperates with various stakeholders such as Al developers,
researchers, and policy makers to prepare guidelines and standards for safe and ethical Al
development. It also explores core research questions in the field of Al safety, conducts research to
develop technical solutions that mitigate potential risks, and provides a platform where researchers,
developers, and policy makers interested in Al safety can share knowledge and experience and
cooperate.

By developing education programs and materials for Al developers, researchers, and policy makers,
it increases understanding of Al safety, raises public awareness of the importance of Al safety, and
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encourages public participation in Al related policy discussions. CAIS performs development of new
methodologies for evaluating the safety and reliability of Al systems, research on technology for
mitigating risks due to malfunction and misuse of Al systems, and research on the long term impact
and potential risks of Al systems. It also promotes the building of the Al safety community and
cooperation, holds Al safety related workshops, conferences, and seminars, and promotes
international cooperation for Al safety research and policy development.

It strengthens Al safety education through the development and distribution of Al safety education

materials, the provision of training programs for Al developers and researchers, and the development

and operation of Al safety education courses. It also expands public participation through the
publication of Al safety related reports and policy proposals, media interviews and public lectures to
promote Al safety issues, and the operation of Al safety related online platforms and information
provision. Through these activities, CAIS is working to ensure that Al technology can be used safely
and beneficially for humanity, and is conducting joint research and projects for the advancement of
the Al safety field in cooperation with major Al research institutions such as OpenAl, DeepMind, and
Google.

The Artificial Intelligence Safety Institute can contribute to ensuring Al safety by selecting research

topics suitable for the domestic situation and establishing an efficient research system by referring to
the cases of these overseas institutions. As a note, while we need to see the future progress, in terms

of organizational composition, the institute is likely to be composed of four departments: the
Technology Research Department, the Safety Evaluation Department, the Policy Research
Department, and the International Cooperation Department. The following is the expected
composition and functions of the future Safety Institute.

The Technology Research Department researches technical solutions for improving the safety of Al
systems and focuses in particular on developing technology for improving the robustness and
reliability of Al models. The Safety Evaluation Department is responsible for developing risk
assessment methodologies for Al systems and performing actual evaluations. The Policy Research
Department researches Al safety related policies and regulatory measures, and the International
Cooperation Department establishes cooperation networks with relevant overseas institutions.

The main tasks of the institute can be specificized as follows.

First, it develops safety evaluation standards and methodologies for Al systems. It is important to

build a risk assessment framework for high impact Al systems and continuously improve it. The Al
safety evaluation framework developed by the UK's Alan Turing Institute can be a good reference
case.

Second, it performs Al safety related technology development. It researches technical solutions for
improving the robustness of Al systems, improving explainability, and mitigating bias. The Al
robustness research being conducted by the US Center for Al Safety also provides important
implications for us.
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Third, it establishes a system for Al accident prevention and response. It prevents accidents caused
by malfunctions or unintended results of Al systems and develops manuals for rapid response when
accidents occur. The accident response system built by the EU Al Safety Center can be a good
benchmarking target.

Fourth, it promotes international cooperation related to Al safety. It promotes research cooperation
with relevant overseas institutions and participates in the development of international Al safety
standards. Cooperation with international organizations such as the OECD Al Policy Observatory or
the Global Partnership on Artificial Intelligence (GPAI) is particularly important.

Fifth, it is responsible for Al safety education and talent development. It conducts safety education for
Al developers and operators and operates programs to nurture Al safety experts. The Al Safety
Fellowship Programme promoted by the UK government can be a good reference case.

Finally, it also performs the role of collecting, analyzing, and providing Al safety related information. It
collects and analyzes Al accident cases to derive lessons, and monitors and provides the latest
research trends related to Al safety.

In order to perform these tasks effectively, securing sufficient professional personnel and budget
support is essential. In particular, it is important to recruit top experts in the field of Al safety and
create an environment where they can continuously devote themselves to research. In addition,

institutional devices for ensuring the independence and expertise of the institute must also be

prepared.
5. Al Technology Foundation, Standardization, and Data

The government's support policies for creating a foundation for the Al industry largely consist of
policies related to technology development support, technology standardization, and data for
learning.

5-1. Technology Development Support

The government promotes various support projects to activate Al technology development. It
investigates domestic and overseas technology trends and systems, supports research and
development and test evaluation, and helps with the practical application and commercialization of
developed technologies. It also ensures the smooth distribution of information necessary for
technology implementation and supports industry academic cooperation.

Regarding technology development support, the government stipulates specific support projects for
activating Al technology development. It investigates domestic and overseas Al technology trends
and levels, supports research and development, testing and evaluation of Al technology, and
supports the practical application and commercialization of developed technology. In addition, the
smooth distribution of information and industry academic cooperation for the implementation of Al
technology are also included in the support targets.
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Specific cases and examples of Al technology development support can be presented as follows. In
the field of domestic and overseas technology trend investigation, investigation into the current status
of Al semiconductor technology development, analysis of large language model development trends,
and comparison of the development level of computer vision technology by country can be
performed. For example, research that compares and analyzes the performance and characteristics
of major Al models such as GPT from the US, ERNIE Bot from China, and HyperCLOVA from Korea
belongs here.

In terms of research and development support, it is possible to provide computing infrastructure for
basic Al research, research funding for Al algorithm development, and support for joint industry
academic research projects. Specifically, there are methods such as providing high performance
computing resources such as supercomputers or GPU clusters to researchers, or providing large
scale research funding for the development of next generation Al algorithms.

Support for testing and evaluation can be specificized as building a testbed to verify the performance
and safety of Al models, supporting benchmark tests, and providing quality evaluation services. For
example, providing a virtual simulation environment to verify the safety of autonomous driving Al or
building standard datasets to evaluate the performance of Al medical devices falls under this.

Support for the practical application and commercialization of technology can consist of support for
verification projects for the commercialization of Al technology, consulting for technology transfer and
commercialization, and support for market entry. Specifically, verification projects for building Al
based smart factories, pilot projects for introducing Al chatbots into public services, and support for Al
technology patent applications and technology transfer are included here.

Support for safe and convenient Al technology use is also provided. It supports the implementation of
emergency stop functions, the preparation of design standards for personal information protection,
and the implementation of social impact assessments. In particular, it supports research so that
technology is developed in a direction that respects human dignity and fundamental rights, and also
carries out education and promotion for safe use. The results of these support projects are widely
disclosed so that anyone can easily utilize them.

5-2. Al Technology Standardization

The Ministry of Science and ICT promotes standardization projects regarding Al technology, training
data, and the safety and reliability of Al. This includes tasks such as enacting, amending, and, if
necessary, repealing relevant standards, and it is also responsible for the distribution of enacted
standards. It also performs investigations and R&D on domestic and international standards.
However, if a Korean Industrial Standard already exists, that standard is followed, and if the Korean
Industrial Standard needs modification, the procedures of the Industrial Standardization Act are
observed.

After enacting such standards, the Ministry of Science and ICT can officially announce them and
recommend compliance with the standards to relevant businesses. It also provides necessary
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support for Al technology standardization projects independently promoted in the private sector.

To respond to international standardization trends, the Ministry of Science and ICT must continuously
maintain and strengthen cooperation systems with international standardization organizations or
bodies. Specific details on the promotion and support of these standardization projects are separately
prescribed by Presidential Decree. The details of standardization are expected to include the
following parts.

Safety Evaluation Standards for Autonomous Driving Systems: To ensure the safety of autonomous
vehicles, standards for evaluating the performance and safety of autonomous driving systems are
developed and distributed. This can contribute to preventing accidents due to malfunctions of
autonomous driving systems and increasing trust in autonomous driving technology. For example,
standards for sensor data processing, decision making algorithms, and vehicle control systems can
be developed.

Performance and Safety Evaluation Standards for Al Based Medical Devices: Standards for
evaluating the accuracy, reliability, and safety of Al based medical devices are developed to support
their safe utilization in medical settings. For example, in the case of Al based imaging diagnosis
systems, standards for the accuracy of disease diagnosis, misdiagnosis rates, and patient information
protection can be developed.

Service Quality Evaluation Standards for Al Chatbots: Standards for evaluating the quality of Al
chatbot services are developed to increase user satisfaction and induce service improvement. For
example, standards for chatbot response speed, accuracy, natural language understanding ability,
and personal information protection can be developed.

Quality Management Standards for Training Data: Standards for ensuring the accuracy,
completeness, and consistency of training data are developed and distributed. This can help improve
the performance of Al models and prevent bias. For example, standards for quality management
criteria and procedures for each stage, such as data collection, labeling, verification, and storage, can
be developed.

Personal Information Protection Standards for Training Data: Standards for the safe utilization of
training data containing personal information are developed and distributed. For example, standards
for personal information protection technology and management systems such as personal
information de identification, anonymization, access control, and encryption can be developed.

Copyright Protection Standards for Training Data: Standards for protecting the copyright of training
data and preventing illegal use of data are developed and distributed. For example, standards for
data source indication, scope of use permission, and copyright infringement prevention technology
can be developed.

Standards for Securing Transparency of Al Algorithms: Standards are developed to explain the
working principles of Al algorithms and track decision making processes. This can help increase trust
in Al systems and clarify the locus of responsibility. For example, standards for guidelines for writing

130



algorithm explanation documents and methods for recording and analyzing decision making
processes can be developed.

Standards for Preventing Bias in Al Systems: Standards are developed to prevent bias that may
occur during the development and operation of Al systems and to ensure fairness. For example,
standards for data bias detection and removal technology, algorithm fairness evaluation indicators,
and bias mitigation techniques can be developed.

These standardization projects can be promoted through investigation and R&D of domestic and
overseas standards, enactment, amendment, and repeal of standards, and distribution of standards,
and are expected to contribute to the development and safe utilization of Al technology.

5-3. Training Data Management

The Ministry of Science and ICT promotes a comprehensive policy regarding training data, which is
essential for Al development and utilization. This policy is established through consultation with
relevant central administrative agencies and covers the entire process from data production to
utilization.

To effectively promote policies related to training data, the government selects specific support
projects and provides financial support within the budget range. In addition, the government promotes
data utilization by implementing construction projects that directly create and produce various training
data.

To efficiently operate these data construction projects, the Ministry of Science and ICT builds and
manages an integrated delivery system. Through this system, training data is systematically provided
and managed, and can be freely utilized in the private sector.

However, appropriate costs may be charged to users of the integrated delivery system, and specific
details regarding project selection and support, system operation, and cost collection are separately
prescribed by Presidential Decree.

6. Industrial Competitiveness of the Al Nation
6-1. National Support Measures

The government and local governments implement various support policies to promote the
introduction and utilization of Al technology by companies and public institutions.

First, it supports the development of Al technologies, products, and services, and helps to widely
spread R&D achievements. It also provides professional consulting to companies and public
institutions that wish to introduce Al technology.

Special support is provided in particular for small and medium sized enterprises (SMEs), venture
companies, and small business owners. It provides education on the introduction and utilization of Al
technology to employees of these companies and also supports funds necessary for technology
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introduction.

The government must give priority consideration to SMEs when implementing policies related to the
Al industry. This is to activate the participation of SMEs in the Al industry, and relevant contents must
also be reflected in the Al Basic Plan.

In addition, the Ministry of Science and ICT helps SMEs implement necessary measures to secure
the safety and reliability of Al and supports the performance of impact assessments. Specific matters
regarding all these supports are separately determined by Presidential Decree.

The SME support measures presented in the bill can be largely divided into education support and
financial support.

Education Support

Provision of education programs related to the introduction and utilization of Al technology: Education
programs on basic concepts, utilization methods, and introduction cases of Al technology are
provided to SME employees. This education can be provided in various forms such as online
lectures, offline workshops, and on site consulting (Al based data analysis education, Al chatbot
construction education, Al utilizing marketing strategy education, Al based production process
automation education, etc.).

Provision of tailored education: It provides tailored education programs that fit the characteristics and
needs of companies. For example, it can provide education on building Al based smart factories for
manufacturers and education on improving Al based customer service for service companies.

Practice centered education: It improves practical skills through practice centered education using
actual data as well as theoretical education.

Expert mentoring: By connecting Al experts with SME employees, it solves difficulties that arise in the
process of technology introduction and utilization and provides practical help.

Financial Support

Support for Al solution introduction costs: It supports the costs necessary for SMEs to introduce Al
solutions. For example, when introducing Al based chatbots, Al based data analysis tools, or Al
based production management systems, it can support purchase costs, installation costs, and
maintenance costs.

Support for Al technology development: It supports funds necessary for SMEs to develop Al
technology on their own or to conduct joint research with external institutions.

Support for Al talent recruitment: It supports costs necessary for SMEs to recruit Al professionals. For
example, it can support labor costs and education and training costs.
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Support for Al introduction consulting: It supports expert consulting costs for Al introduction strategy
establishment, solution selection, and system construction.

Countries around the world are implementing active investment and support policies to secure
competitiveness in Al technology.

The US government is investing huge budgets to support Al research and development and is
supporting advanced Al research projects centered on major universities and research institutions. It
also supports education programs and fellowships for nurturing high level talent in the field of Al.

China establishes national Al development strategies such as the 'Next Generation Artificial
Intelligence Development Plan' and promotes policies to achieve its goals, investing massive funds in
Al research and development, infrastructure construction, and talent development. It also supports Al
technology development and commercialization in cooperation with major IT companies such as
Baidu, Alibaba, and Tencent.

The European Union supports Al research and development projects through the Horizon Europe
program, strengthens joint research cooperation among member states, and builds an Al research
network at the European level.

Canada is focusing its investment on Al research and talent development through the Pan Canadian
Artificial Intelligence Strategy, and establishes Al research institutions in major cities such as
Montreal, Toronto, and Edmonton to support research activities.

It also promotes the commercialization and industrial application of Al technology in cooperation with
industry. Singapore is promoting the National Al Strategy with the goal of strengthening national
competitiveness using Al technology, and establishes and operates various programs through Al
Singapore, a national agency for Al research, talent development, and industrial cooperation.

6-2. Promoting Startups

The law stipulates that the government can promote various projects to activate startups in the Al
industry.

Specifically, first, it can promote projects to discover, nurture, and support entrepreneurs in the field
of Al. Second, it can promote projects regarding education and training for activating startups in the
Al industry. Third, it can promote commercialization support for excellent Al technology of
professional personnel according to Article 21. Fourth, it can promote value evaluation of Al
technology and financial support for startup funds. Fifth, it can promote projects that provide Al
related research and technology development results. Sixth, it can promote the fostering of
institutions and organizations that support startups in the Al industry. Seventh, it can promote other
projects necessary for activating startups in the Al industry. Local governments are encouraged to
create a regional Al startup ecosystem by allowing them to contribute or invest in public institutions
such as public organizations that support startups in the field of Al.

133



The UK supports early stage Al startups through the Al Seed Competition and supports the scaling
up of growth stage Al companies through the Al Scaleup Programme. France provides mentoring,
networking, and financial support for the growth of Al startups through the Al Hub program. Germany
supports funding, mentoring, and education for prospective entrepreneurs and startups in the field of
Al through the EXIST program. Israel established the Al Innovation Center to support technology
development, commercialization, and investment attraction for Al startups. Singapore discovers Al
startups through the Al Startup Grand Challenge and supports commercialization funds and
mentoring.

Article 18 of the law emphasizes the government's active role in activating startups in the field of Al,
and like the cases of major overseas countries, it provides a legal basis for creating a startup
ecosystem and strengthening Al industrial competitiveness through various support programs. The
government should promote various policies for activating startups and support the growth of the Al
industry by creating Al clusters. The case of Gwangju Metropolitan City can be a good model for
other regions in the country, and Korea's Al industrial competitiveness should be strengthened by
referring to successful overseas cases.

6-3. Industrial Convergence

The government must establish and promote policies necessary to facilitate the convergence of the
Al industry with other industries and to activate the use of Al in various fields. In addition, to support
the development of Al convergence products and services, the government may, if necessary, give
priority to Al related R&D tasks in national R&D projects under the National Research and
Development Innovation Act.

The government must actively support so that Al convergence products and services developed in
this way can smoothly receive temporary licenses and regulatory exemptions under the Special Act
on Promotion of Information and Communications Technology and Vitalization of Convergence.

To activate Al convergence, clusters that converge regional specialized industries with Al technology
are built to strengthen cooperation between companies, research institutes, and universities, and Al
clusters specialized in manufacturing, agriculture, and medical fields are created.

Al convergence education programs that reflect the characteristics of each industry are developed,
and education is supported for employees and prospective personnel, and professional expertise is
strengthened by introducing a certification system for Al convergence fields. In addition, it develops
standards and guidelines for Al convergence technology for each industry and prepares a quality
certification system to secure reliability, while actively participating in international standardization
activities to strengthen the global competitiveness of domestic Al convergence technology. It builds a
platform for sharing and utilizing data by industry, supports data standardization and quality
management, and creates a safe data utilization environment by preparing guidelines for personal
information protection and data security.

6-4. Nurturing Professional Personnel
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The Minister of Science and ICT must nurture and support professional personnel in Al and related
technologies according to the measures under the Framework Act on Intelligent Informatization for
the development of Al technology and the growth of the Al industry.

The government can promote various measures to secure overseas professional personnel in the
field of Al and related technologies. To this end, it conducts investigations and analyses of
professional personnel active in overseas universities, research institutions, and companies, and
builds an international network to attract overseas professional personnel. Furthermore, it supports
the domestic employment of overseas professional personnel and helps domestic Al research
institutions advance overseas and attracts overseas Al research institutions to Korea. Additionally, it
supports the domestic hosting of Al related international organizations and international events to
promote the securing of professional personnel and technology exchange.

Various policies are being promoted abroad to nurture and secure Al professional personnel. Key
cases of talent development by country are as follows.

United States

Establishment of National Al Research Institutes: The US National Science Foundation (NSF) is
establishing National Al Research Institutes in cooperation with several universities to research Al
and nurture talent. These institutes are nurturing Al experts through the development of Al related
education programs, the performance of research projects, and cooperation with industry.

Expansion of Al Education Programs: Al related degree courses, short term education programs, and
online education content are being expanded in universities and educational institutions. For
example, MIT is providing Al related lectures through the online learning platform edX, and Stanford
University is providing Al education opportunities to students from low income and marginalized
groups through the AI4ALL program.

Attracting Overseas Talent: The United States attracts outstanding overseas talent through H-1B
visas and other means. In particular, it is implementing active policies such as easing visa issuance
requirements and providing employment support programs to attract high level personnel in the field
of Al

European Union

Development of Specialized Al Education Programs: The European Union supports the development
of specialized Al education programs through the Digital Europe Programme. It is nurturing Al
professional personnel through various education programs such as Al related degree courses,
vocational training programs, and online education courses.

Establishment of EU Al Excellence Centres: By establishing EU Al Excellence Centres for Al
research and education, it is promoting the nurturing of Al experts, research cooperation, and
knowledge sharing.
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Operation of Blue Card System: The EU operates a Blue Card system to attract high level personnel.
Through this system, it supports overseas experts in the field of Al to find employment in EU member
states.

China

Al Talent Development Plan: The Chinese government presents goals and strategies for nurturing Al
talent through the 'Next Generation Artificial Intelligence Development Plan.' It operates education
programs for nurturing Al professional personnel in universities, research institutions, and companies,
and promotes policies to attract outstanding overseas talent.

Establishment and Expansion of Al Departments: Chinese universities are establishing new Al
related departments and expanding Al curricula in existing departments. In addition, they are working
on nurturing high level personnel by expanding master's and doctoral programs in the field of Al.

Thousand Talents Program, Ten Thousand Talents Program: It attracts overseas experts in the field
of Al through programs to attract outstanding overseas talent.

Canada

Pan Canadian Al Strategy: The Canadian government is expanding investment for Al R&D and talent
development through the 'Pan Canadian Al Strategy.' It is securing Al professional personnel through
the establishment of Al research institutions, the creation of Al degree courses, and the attraction of
overseas talent.

Vector Institute: The Vector Institute is a representative Al research institution in Canada and
operates various programs for nurturing Al professional personnel. It nurtures Al experts through
master's and doctoral courses, short term education programs, and cooperation programs with
industry.

Major overseas countries are promoting active policies for nurturing and securing Al professional
personnel. South Korea should also strengthen its policies for nurturing Al professional personnel and
attracting overseas talent by referring to these overseas cases.

6-5. International Cooperation

The government must understand international trends related to Al and promote international
cooperation. In addition, it can provide various supports targeting individuals, companies, or
organizations to strengthen the competitiveness of the Al industry and promote expansion into
overseas markets. Such supports include international exchange of information, technology, and
personnel related to the Al industry, as well as the collection, analysis, and provision of information
necessary for overseas expansion. It promotes joint R&D and international standardization of Al
technology, products, or services between countries, and supports the attraction of investment of
foreign capital.
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It supports promotion and overseas marketing through participation in overseas professional
academic societies and exhibitions, and helps with the establishment of sales, distribution, and
cooperation systems for the export of Al products and services. While understanding international
trends regarding Al ethics and strengthening international cooperation, it also supports matters
necessary for strengthening the competitiveness of the Al industry and promoting expansion into
overseas markets.

To efficiently perform these supports, the government may entrust or have relevant tasks performed
by public institutions or organizations, and may subsidize the necessary costs.

6-6. Infrastructure Construction
(1) Artificial Intelligence Clusters

To promote the Al industry and strengthen the competitiveness of Al development and utilization, the
state and local governments may promote the functional, physical, and regional integration of
companies, institutions, and organizations that perform research and development of Al and related
technologies. When necessary for such integration, the state and local governments may designate
Al clusters according to Presidential Decree and provide administrative, financial, and technical
support.

The state and local governments may cancel the designation of an Al cluster if the designation was
obtained by false or fraudulent means, or if it is judged difficult to achieve the purpose of the
designation. However, if the designation was obtained by false or fraudulent means, the designation
must be canceled.

To effectively settle such integration in the region, the government may newly establish or designate
a dedicated organization that comprehensively supports related tasks, and may support or subsidize
all or part of the costs necessary for the operation and project performance of the dedicated
organization. Matters necessary for the designation and cancellation of Al clusters, and the
establishment and operation of dedicated organizations, are determined by Presidential Decree.

The creation of Al clusters can create synergy effects and create an Al industrial ecosystem by
bringing together Al companies, research institutions, and investors, and can nurture Al talent by
operating Al professional training programs centered on the cluster. In addition, it can promote Al
R&D and strengthen Al technology competitiveness through cooperation among companies,
research institutions, and universities, and can accelerate Al industrial development by attracting
domestic and international investment based on the growth potential of the cluster.

(2) Verification Foundation

The state and local governments may build and operate test and evaluation facilities and equipment
to support the verification, performance testing, and authentication of technologies developed by or
transferred to Al service providers.
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In addition, to promote such verification tests, the state and local governments may open verification
foundations held by institutions prescribed by Presidential Decree to Al service providers. Specific
matters necessary for the construction, operation, and opening of the relevant verification foundations
are determined by Presidential Decree.

(3) Data Centers

The government must promote necessary measures to activate the construction and operation of
data centers required for Al development and utilization. To this end, the government may provide
administrative and financial support necessary for the construction and operation of Al data centers.

Furthermore, it can support SMEs and research institutions to use Al data centers efficiently, and can
perform various supports to promote the balanced regional development of Al related infrastructure
facilities.

(4) Artificial Intelligence Promotion Association

Those engaged in research and work related to artificial intelligence may establish the Korea Atrtificial
Intelligence Promotion Association or be designated as an association with the authorization of the
Minister of Science and ICT for the promotion of Al development and use, the promotion of the Al
industry and technology, and education and promotion. The association is operated as a legal entity
and performs various duties.

The association supports the promotion and spread of the use of Al technologies, products, and
services, and investigates the current status and statistics related to Al. It also installs and operates
common use facilities for Al service providers and provides education for nurturing professional
personnel. It supports the overseas expansion of Al service providers and professional personnel,
and also performs education and promotion for safe and reliable Al development and utilization.

Along with this, the association can carry out projects entrusted according to the law and projects
specified in the articles of incorporation to achieve the purpose of the association's establishment.
The government and local governments may support funds necessary for the association's project
performance or subsidize operating expenses within the budget range if necessary for the
development of the Al industry and the creation of a trust foundation.

Membership qualifications, executive composition, and work contents of the association are
determined by the articles of incorporation, and detailed matters to be included in the articles of
incorporation are prescribed by Presidential Decree. The Minister of Science and ICT must announce
when the authorization for the establishment of the association has been granted, and regarding the
operation of the association, it follows the provisions related to incorporated associations in the Civil
Act.

7. Accountability of the Al Nation: Institutionalizing Ethics and Trust

7-1. Al Ethical Principles
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The government may enact and announce ethical principles for the spread of Al ethics. These ethical
principles may include matters regarding safety and reliability to ensure no harm is caused to human
life, body, or mental health; matters regarding accessibility so that products and services to which Al
technology is applied can be used freely and conveniently by everyone; and matters regarding Al
development and utilization to contribute to human life and prosperity (Article 27).

The Minister of Science and ICT must collect opinions from each sector of society to prepare specific
action plans so that the ethical principles can be practiced by everyone involved in Al development
and utilization, and disclose them to conduct promotion and education.

When the head of a central administrative agency or local government enacts or amends Al ethical
standards, the Minister of Science and ICT may recommend or present opinions on the connection
and consistency with the ethical principles and action plans.

7-2. Private Autonomous Al Ethics Committee

Educational research institutions related to Al technology, Al service providers, and other Al related
institutions or organizations prescribed by Presidential Decree may establish a Private Autonomous
Al Ethics Committee to comply with the ethical principles.

The private autonomous committee confirms whether ethical principles are observed in the process
of research, development, and utilization of Al technology, and performs investigations and research
related to safety and human rights violations. It conducts investigations and supervision of
procedures and results, and provides education on ethical principles targeting researchers and
employees. Furthermore, it prepares guidelines for each field to practice Al ethics and performs
various tasks for implementing ethical principles.

Matters necessary for the composition and operation of the committee are determined autonomously
by each institution and organization, but it cannot be composed of only one specific gender and must
include persons with experience and knowledge capable of evaluating social and ethical validity and
external persons not affiliated with the institution.

The Minister of Science and ICT may prepare and distribute standard guidelines so that private
autonomous committees can be operated fairly and neutrally.

7-3. Trust Based Measures and Support for Reliability Verification and Certification

The government must prepare various measures to minimize potential risks Al may have on citizens'
lives and to create a trust foundation for safe Al use. These measures include creating a safe and
reliable Al use environment, prospects and predictions of the impact Al has on the daily lives of
citizens, and the reorganization of relevant laws and systems.

It supports technology development and spread for securing the safety and reliability of Al, and
strengthens education and promotion for ethical practice. It supports the enactment and
implementation of autonomous codes by Al service providers and supports and spreads activities
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such as autonomous cooperation and the enactment of ethical guidelines by private organizations to
increase the safety and reliability of Al. In addition, matters necessary for securing the safety and
reliability of Al are determined by Presidential Decree.

The Minister of Science and ICT may support verification and certification activities promoted
autonomously by private organizations to secure the safety and reliability of Al. Such support includes
distribution of Al development guidelines, support for verification and certification research, support
for construction and operation of related equipment and systems, and nurturing professional
personnel.

In addition, if an SME wishes to receive verification and certification, it can provide relevant
information and administrative and financial support. Al service providers must strive to receive prior
verification and certification when providing high impact Al, and when national agencies use high
impact Al, they must give priority consideration to verified and certified products or services.

7-4. Securing Transparency and Safety of Service Providers

When providing products or services using high impact Al or generative Al, Al service providers must
notify users in advance of the fact that the product or service is operated based on artificial
intelligence. In addition, in the case of outputs using generative Al, the fact that the output was
created by generative Al must be clearly indicated.

When providing virtual sounds, images, or videos that are difficult to distinguish from reality using an
Al system, it must be notified or indicated so that users can easily recognize that the output was
generated by Al. However, in the case of artistic or creative expressions, it can be notified in a way
that does not hinder exhibition or enjoyment. Detailed matters and exceptions related to this are
prescribed by Presidential Decree.

Al service providers must secure the safety of Al systems whose cumulative computation used for
training exceeds the standard set by Presidential Decree. To this end, they must identify, evaluate,
and mitigate risks throughout the Al lifecycle and establish a risk management system for safety
accident monitoring and response. Service providers must submit the results of the implementation of
these measures to the Minister of Science and ICT, and the specific implementation methods and
submission procedures are determined and announced by the Minister.

Al service providers must review in advance whether Al or products and services utilizing it fall under
high impact Al, and if necessary, they can request confirmation from the Minister of Science and ICT
regarding whether it is high impact Al. Upon request, the Minister confirms the status and can
establish a professional committee for advice if needed. Guidelines on the criteria and examples of
high impact Al are established and distributed by the Minister, and the specific confirmation
procedure is determined by Presidential Decree.

7-5. Obligations of High Impact Al Service Providers
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When providing high impact Al or products and services using it, Al service providers must implement
necessary measures to secure safety and reliability. These measures include the establishment and
operation of risk management plans, and the establishment and implementation of plans capable of
explaining the final results derived by Al, the major criteria used in the process, and the overview of
the training data.

In addition, they must prepare and operate user protection measures and build a system so that
humans can manage and supervise high impact Al. Documents regarding measures implemented to
secure safety and reliability must be written and stored, and matters deliberated and resolved by the
committee must also be observed.

The Minister of Science and ICT determines and announces the specific contents of these measures
and can recommend Al service providers to comply with them. If an Al service provider has
implemented measures similar to the criteria presented according to other laws and regulations, they
are considered to have fulfilled the obligations of this article.

'High impact artificial intelligence' refers to Al systems that have a significant impact on or are likely to
pose a risk to human life, bodily safety, and fundamental rights. This includes Al systems used in the

following areas.

First, in the energy supply sector, these are artificial intelligence systems related to the supply of
energy under the Energy Act.

Second, as systems related to the drinking water production process, they are used in the production
process of drinking water under the Drinking Water Management Act.

Third, as artificial intelligence systems related to healthcare provision and operation systems, they
are used in the establishment and operation of the healthcare system under the Framework Act on
Health and Medical Services.

Fourth, as systems applied to the development and use of medical devices and digital medical
devices, they are related to the management of medical devices under the Medical Devices Act and
the Digital Medical Products Act.

Fifth, as artificial intelligence systems related to the management and operation of nuclear materials
and nuclear facilities, they are responsible for the safety of nuclear materials and nuclear facilities
under the Act on Physical Protection and Radiological Emergency.

Sixth, they support the analysis and utilization of biometric information (personal identification
information such as faces, fingerprints, irises, and palm veins) for criminal investigation or arrest
duties.

Seventh, they are used for judgments and evaluations that have a significant impact on the rights and
obligations of individuals, such as recruitment and loan screening.
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Eighth, as artificial intelligence systems related to the operation of transportation means,
transportation facilities, and transportation systems, they support safe operation under the Traffic
Safety Act.

Ninth, they are utilized in the decision-making of state agencies, local governments, and public
institutions that affect the public, such as qualification verification, determination, or fee collection in
relation to the provision of public services.

Tenth, as artificial intelligence systems that support student evaluation in the field of education, they
are applied to the evaluation of early childhood, primary, and secondary education under the
Framework Act on Education.

Lastly, as other areas that have a significant impact on the protection of human life, physical safety,
and fundamental rights, they may be additionally designated by Presidential Decree.

7-6. Al Impact Assessment

When an Al operator provides products or services using high-impact Al, they must strive to assess
the impact on human fundamental rights in advance. Furthermore, when state agencies or public
institutions intend to use products or services utilizing high-impact Al, they must prioritize products or
services for which an impact assessment has been conducted. Specific details and methods related
to this shall be determined by Presidential Decree.

7-7. Obligation to Designate a Domestic Representative for Overseas Al Operators

If an Al operator without an address or place of business in Korea meets the criteria for the number of
users or sales prescribed by Presidential Decree, the operator must designate a domestic
representative in writing and report this to the Minister of Science and ICT. The domestic
representative acts as an agent for the following tasks. First, submitting performance results related
to ensuring Al safety and reliability. Second, applying for verification of whether the system
constitutes high-impact Al. Third, providing support related to the implementation of measures to
ensure safety and reliability, and checking the currency and accuracy of documents.

The domestic representative must have an address or place of business in Korea, and if the
representative violates the law, the Al operator who designated them shall be deemed to have
committed the violation.

8. Overall Evaluation of Korea's Al Implementation Framework
8-1. Establishment of a Comprehensive and General Legal System

It is significant in that it has laid the foundation for consistent policy implementation by integrating and
systematizing Al-related regulations that were scattered across individual laws. The Framework Act
on Intelligent Information Technology Promotion stipulates basic matters regarding the development
and promotion of the use of intelligent information technology, including Al. While this law presents
general principles for the development and utilization of Al, it lacks specific regulatory content unique
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to Al. As for data-based legislation, there is the Framework Act on the Promotion of Data Industry and
Utilization of Data. This law stipulates matters regarding the production and utilization of data
necessary for Al learning, but data regulations specialized for Al are currently insufficient.

In the medical field, the Medical Devices Act and the Digital Medical Products Act contain regulations
on Al medical devices. However, these regulations are limited to the medical field, and regulations for
Al applications in other sectors are scattered across individual laws. The Personal Information
Protection Act has general provisions on the protection of personal information processed by Al
systems, but specific provisions on personal information processing issues unique to Al are lacking.

The Information and Communications Network Act contains regulations on ensuring the safety and
reliability of information and communications networks where Al services are provided, but
regulations on the safety and reliability of the Al systems themselves are insufficient. The Software
Industry Promotion Act includes matters regarding the development and distribution of Al software,
but separate regulations considering the specificities of Al are lacking. The Industrial Convergence
Promotion Act has regulations to support industrial convergence using Al, but systematic support
systems specialized for nurturing the Al industry are inadequate.

As such, the existing legal system had limitations in implementing systematic and consistent policies

because Al-related regulations were scattered across various laws. The new basic act is expected to
provide a unified legal basis for Al development and regulation by integrating and systematizing these
scattered regulations.

In particular, it is significant in that it has systematically stipulated new regulatory matters that existing
laws could not cover, such as regulations on new forms of Al like high-impact Al and generative Al,
the establishment of Al ethical principles, and obligations to ensure Al safety.

8-2. Balanced Approach

This bill seeks to harmonize two core values: industrial promotion and the creation of a foundation for
trust in the development of artificial intelligence. This shows a legislative effort to simultaneously
achieve the potentially conflicting goals of technological development and ensuring safety.

In terms of industrial promotion, the following specific support measures are proposed. To revitalize
the development of artificial intelligence technology, the government will investigate domestic and
international technology trends and levels, support research and development, and promote the
commercialization of developed technologies. In particular, it aims to promote the balanced
development of the artificial intelligence industry ecosystem by stipulating special support for small
and medium-sized enterprises and venture companies.

To create a foundation for trust, specific institutional mechanisms have been prepared to ensure
safety and ethics. Representative examples include safety assessments for high-impact artificial
intelligence, mandatory labeling of generative Al outputs, and the establishment of artificial
intelligence ethical principles. This is intended to build social trust while minimizing the side effects
that technological development may bring.
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This balanced approach is realized through the following specific systems. First, it is stipulated that
both industrial promotion and the creation of a foundation for trust must be considered when
establishing the Al master plan. Second, it allows for the balanced participation of private members,
such as industry representatives and ethics experts, in the National Al Committee. Third, it aims to
balance promotion and regulation by simultaneously establishing an Al Policy Center and an Al
Safety Research Institute.

This is a careful consideration to ensure that regulations do not hinder industrial development. For
example, the obligation to ensure safety applies only to artificial intelligence systems above the
criteria set by Presidential Decree, and exceptions are allowed for the obligation to label generative
Al outputs. This balanced approach will be an essential prerequisite for the healthy development of
artificial intelligence technology. By preventing industrial shrinkage due to excessive regulation while
securing social trust through appropriate regulation, it will be possible to promote long-term and
sustainable development.

8-3. Obligations of Each Administrative Ministry

Specifically, the major tasks for each administrative ministry to prepare for the Al era will include the
following.

The Ministry of Science and ICT oversees the national Al strategy and supports the development of
Al technology and infrastructure construction. It is also responsible for developing and supporting
educational programs for nurturing Al talent.

The Ministry of Trade, Industry and Energy promotes industrial technology innovation using Al and
supports the expansion of smart factories. In particular, it establishes and implements policies to
promote Al transformation across all industries.

The Ministry of Education develops digital curricula necessary for the Al era and strengthens
teachers' abilities to utilize Al. It also promotes the introduction of Al-based customized learning
systems.

The Ministry of Employment and Labor responds to changes in the labor market caused by Al and
supports the retraining and job transition of workers. It also reorganizes systems for protecting labor
rights in the Al era.

The Ministry of Health and Welfare amends laws for the introduction of Al-based medical services
and develops welfare services using Al. It also supports the improvement of medical staff's Al
utilization capabilities and devotes itself to drug development and the analysis of causes of human
diseases.

The Ministry of Justice reorganizes systems regarding legal responsibilities and rights related to Al
and establishes Al ethical guidelines. It also modernizes the judicial system for the prevention of and
response to Al crimes.
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The Ministry of the Interior and Safety creates standards for the introduction of Al in public
administration and establishes Al-based disaster safety management systems. It also creates
policies that balance personal information protection and Al utilization.

The Ministry of Land, Infrastructure and Transport establishes Al-based smart cities and supports the
introduction of autonomous vehicles. It also establishes land management and urban planning using
Al.

The Ministry of Environment prepares plans for utilizing Al technology to respond to climate change.
It also promotes the establishment of eco-friendly Al infrastructure.

The Ministry of Agriculture, Food and Rural Affairs supports the introduction of Al-based smart farms
and agricultural automation technology and establishes an Al-based supply and demand forecasting
system for agricultural and livestock products. It also nurtures Al experts in the agricultural field.

The tasks of all these ministries are interconnected, and preparations for the Al era can be effectively
carried out through close cooperation between ministries.

9. The Four Keys to Leaping Forward as an Al Powerhouse
9-1. Systematic Support for Basic Research

It is about providing sufficient and systematic support (funding) for basic science research. If creative
researchers are given the right environment and support, they will find basic science research more
attractive than simply making a lot of money in banking or finance. Support for basic science research
must also include support for computing power. This is because current research in Al and
cutting-edge technology requires enormous computing resources. Systematic support for basic
research is the most effective way to keep excellent researchers in the country and secure global
competitiveness.

The background of Canada's lead in artificial intelligence research is its steady support for basic
research over a long period. Since the 1980s, a research institute called CIFAR has continuously
supported Al research. They focused on in-depth research for the future rather than short-term
commercial results.

The active support of the Canadian government also played a major role. They provided sufficient
budgets to research-oriented universities, and in particular, the Quebec provincial government made
bold investments in building the Al research foundation in the Montreal area. They created an
environment where excellent researchers could gather. They supported world-renowned scholars like
Professor Bengio and Professor Hinton so they could conduct research in Canada, and they operated
an open immigration policy to smoothly recruit outstanding researchers from abroad.

The construction of research infrastructure was also carried out systematically. World-class artificial
intelligence research institutes were established in Toronto, Montreal, and Edmonton. These
institutes served as bridges to ensure that university research results could be well-connected to
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industry. Thanks to this, global companies like Google and Facebook also established research labs
in Canada.

Canada has supported basic research with a long-term perspective and has now established itself as
a leading country in the field of artificial intelligence. It can be said that the reason why the innovative
Al technology called 'deep learning’ was able to develop significantly in Canada was due to this
steady support. If Korea strengthens strategic investment in basic science research, great
researchers will lead innovation and contribute to the Republic of Korea becoming a leading nation in
Al and future technologies.

9-2. GPU Solutions and Data Center Investment

One of the biggest challenges facing Korea's Al industry is the lack of advanced GPUs. The scale of
GPU investment by global companies is truly enormous. Meta announced plans to invest about 40
trillion won in 2024 to secure a large quantity of NVIDIA's latest GPUs, and Microsoft also set out to
build a GPU infrastructure worth tens of trillions of won for its cooperation with OpenAl. Google and
Amazon are also pouring massive funds into securing GPUs for their own Al development. The
situation in Korea is very poor. Unless this problem is solved, no matter how fast the 5G network
speed with end users is, it will be nothing more than a structure without a foundation.

It is urgent for the government and the private sector to cooperate to make large-scale GPU
infrastructure investments and build a system that can efficiently share them. Alternative solutions
such as revitalizing cloud GPU services or building GPU sharing platforms must also be actively
sought. The shortage of the latest GPUs is not just a matter of acquiring equipment, but a critical task
on which the future of the Korean Al industry depends. To avoid falling behind in the global Al
competition, it is time for more active investment and searching for solutions. We aim to secure global
technological leadership by developing technologically ethical and reliable Korean-style Al
technology. We will foster an environment for innovative technology development by strengthening
industry-academia-research cooperation and nurturing the startup ecosystem.

9-3. Strengthening the Digital Capabilities of All Citizens

We will ensure that artificial intelligence naturally permeates our daily lives so that all citizens can live
with the help of Al assistants. Al will become a reliable helper in our lives, creating a healthier and
more enjoyable existence.

When cooking, Al will be the best cooking teacher. Just take a picture of the ingredients in the
refrigerator and upload them to the app, and the Al will recommend delicious recipes and show the
cooking process in a video. It will also provide detailed instructions on how to prepare and store
ingredients, so even beginners can make delicious food without worry. Diet management will also
become smarter with Al. Al will suggest customized diets considering our health status and tastes. It
will also recommend appropriate food for those with allergies or who need specific nutrients. If you
take photos of the food you eat, Al will analyze the calories and nutritional components, which will be
a great help in maintaining a balanced diet.
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Daily health management will also be much easier with Al. If you record your blood pressure, weight,
and amount of exercise in an Al health management app, the Al will meticulously analyze your health
status and inform you of necessary management methods. When you feel unwell, you can enter your
symptoms, and it will recommend which hospital to go to and remind you of the time to take medicine
so you do not forget. When exercising, Al will become your personal trainer. If you record yourself
exercising with a smartphone, Al will correct your wrong posture and set up an exercise plan tailored
to your physical strength and goals. Since you can do yoga or home training with Al at home, even
busy modern people will be able to avoid neglecting their health management.

To ensure that everyone can easily learn and use these convenient Al services, the government must
prepare various educational programs. People can receive free Al utilization training at local
community centers, and practice-oriented training that can be applied immediately in real life will be
conducted. We will also operate an Al help desk where people can ask questions at any time. For the
elderly, we will provide one-on-one customized education. By explaining slowly, step-by-step, and
repeatedly, we will help seniors use Al technology comfortably. From the initial steps of installing and
using apps to later utilizing various Al functions, they will be able to learn easily in stages.

In this way, Al will make our daily lives even richer. Whether making food, taking care of health, or
exercising, Al will be a smart helper. We will all be able to create a healthier and more enjoyabile life
with Al

9-4. Securing Talent for the Al Nation
(1) Preventing the Brain Drain of Domestic Talent Overseas

Currently, the brain drain of high-tech talent in Korea has reached a very serious level. According to
2023 U.S. State Department data, the number of employment-based immigrant visas (EB-1, 2)
issued to highly skilled Koreans reached 5,284, which is 10.98 per 100,000 people. This figure is ten
times higher than that of India or China, showing that Korea's brain drain is in a serious state. At
Samsung, around 500 personnel have moved to NVIDIA, and SK Hynix is also experiencing an
overseas outflow of talent.

The main causes of the brain drain are analyzed into four major categories. First, there is a very large
gap in treatment between domestic and foreign companies. While U.S. big tech companies offer
starting salaries of 900 million to 1.1 billion won for Al researchers, Korean companies offer salaries
in the range of 200 million to 300 million won. Second, there is a qualitative difference in the research
environment. Overseas companies guarantee a higher level of research autonomy and provide
opportunities for collaboration with world-class experts and participation in large-scale projects. Third,
the gap in investment scale is very large. Korea's private Al investment is about 1.8937 trillion won,
which is only 1/48th of the 91 trillion won in the United States. Fourth, the national R&D budget has
been significantly cut by 50% to 70% in some areas, leading to a contraction of research activities
themselves.
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Multi-faceted solutions are needed. In terms of the legal system, the non-compete agreement system
must be improved to switch to a method of providing appropriate compensation during the
non-compete period, as in the United States. A top-tier visa system to attract outstanding foreign
talent must be introduced, and a systematic researcher training system starting from graduate
education must be established.

In terms of the research environment, national-level R&D investment must be expanded, the startup
ecosystem must be revitalized, and cooperation networks with overseas research institutions must be
strengthened. In particular, it is important to promote startup investment by expanding the M&A
market.

Systematic return programs must be developed to attract talent who have gone abroad back to the
country, providing them with customized incentives and research environments. Efforts to actively
discover and attract outstanding foreign talent are needed, much like when KAIST or POSTECH were
established in the past.

To create an industrial ecosystem, companies and the government must cooperate to nurture
high-tech industries, expand domestic companies' investment in Al and cutting-edge technologies,
and build global-level research infrastructure. It is most important not just to raise salaries or
strengthen regulations, but to create an attractive environment where talent voluntarily wants to
conduct research in Korea. To achieve this, an approach that comprehensively improves the
research environment, growth opportunities, and global networks will be necessary.

To ensure that our country's outstanding Al talents do not leave for overseas and continue to
research and work in Korea, the salaries and benefits provided by domestic Al research institutes and
companies must be raised to a global level to improve economic treatment, and an autonomous
research environment where researchers can freely conduct research and take on challenges must
be created. It will be most important to create a culture that recognizes and respects their expertise
and value so that Al talents can work in Korea with pride. The government, companies, and research
institutions must continuously invest and provide support from a long-term perspective, listening to
what Al talents truly want and preparing practical support policies tailored to their needs.

World-class research facilities such as computing infrastructure and data centers must be
established, and many innovative research projects of interest to Al experts must be planned so they
can fully demonstrate their skills. Sufficient opportunities for active exchange and cooperation with
leading domestic and foreign researchers must also be provided.

For talent who want to start Al startups, sufficient seed funding and tax benefits must be provided,
and an environment where they can challenge themselves again even if they fail must be created.
Support for improving quality of life, such as housing support for residential stability and providing a
high-quality educational environment for children's education, is also necessary. It is also important to
establish a fair evaluation system so that the research results of Al experts can be properly
recognized and reflected in promotions or evaluations, and to create a solid Al ecosystem
encompassing industry and academia to provide various career development paths.
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(2) Attracting Overseas Al Talent

To bring more Al experts to our country, we must first simplify entry procedures to speed up visa
issuance, improve visa regulations so that families can come together, and help foreign Al students
work in Korea even after graduation.

We must make it easier for Al experts to obtain permanent residency and create a special residence
status for foreigners who want to start Al companies. It would be beneficial to create a dedicated
support window and information websites in multiple languages for them, and make administrative
services available in multiple languages. The research environment is also important, so we should
equip world-class research facilities, support collaborative research between universities and
companies, and provide sufficient research funds to foreign researchers. In terms of living, we need
to make it convenient for their children's school education and hospital use, provide housing support,
and offer various benefits such as tax incentives, support for purchasing a home, and research
funding.

This executive order announced by the U.S. Biden administration contains a comprehensive strategy
for attracting Al talent and creating an innovation ecosystem. The core of the executive order is to
improve immigration policy so that global Al talent can more easily conduct research and work in the
United States. The State Department and the Department of Homeland Security must simplify the
visa processing for non-citizens in the field of Al within 90 days and ensure a sufficient volume of visa
issuances. This is a measure to make it easier for outstanding Al experts from around the world to
migrate to the United States.

A practical support system will also be established. We plan to provide comprehensive guides in
multiple languages on Al.gov and publish public reports including data on the utilization of the
immigration system by Al experts. This will enable overseas talent to more easily understand and
utilize the U.S. immigration system.

Measures related to the labor market will also be taken. 'Schedule A' job list will be updated to identify
Al and STEM-related occupations, and in this process, opinions from industry and worker advocacy
communities will be reflected. This is to accurately identify the demands of the U.S. labor market and

attract talent accordingly.

Talent attraction policies are also closely linked with innovation ecosystem creation policies. The
National Al Research Resource (NAIRR) pilot program will begin, the NSF Regional Innovation
Engines will be activated, and new National Al Research Institutes are scheduled to be established.
An environment will be created where attracted talent can utilize state-of-the-art research facilities
and resources to perform innovative research. This comprehensive approach goes beyond mere
talent attraction. It can be described as a strategic blueprint for the United States to establish itself as
the center of global Al innovation and to lead Al technology development in the long term.

The Chinese Government's Talent Attraction Policy
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To attract overseas talent, the Chinese government is implementing various policies and programs,
including visa policies, tax breaks, and housing support.

The Chinese government is implementing various visa policies to attract overseas talent. The 'R visa
(Talent Visa)' for attracting high-level talent provides foreign experts with simplified visa issuance
procedures and various benefits. The R visa is issued to professional personnel urgently needed in
China who are engaged in work that meets the needs of China's economic and social development,
and the decision to issue the visa is determined by evaluating the foreigner's educational background,
experience, and salary through a scoring system. R visas are broadly divided into three types: A, B,
and C, each with different requirements and benefits. Type A is a visa for top-tier talent, issued to
internationally recognized experts or senior managers. Type B is issued to professional personnel
urgently needed in China, and Type C is issued to foreign students or trainees.

Tax breaks and housing support: The Chinese government provides various benefits such as tax
breaks and housing support to attract foreign talent. Foreign experts can receive personal income tax
reduction benefits if they meet certain requirements and can also receive government support when
purchasing or renting a house. Additional benefits are provided to foreigners residing in specific areas
such as Free Trade Zones and Comprehensive Innovation and Reform Pilot Zones. Shanghai offers
tax breaks to foreigners working at the Greater China headquarters of multinational corporations, and
also provides tax breaks to foreigners who have legally worked in China for more than one year within
the last five years and have good credit.

Thousand Talents Plan: Since 2008, the Chinese government has implemented the 'Thousand
Talents Plan' to attract high-level overseas talent. This program aims to support research and
development by attracting outstanding ethnic Chinese scientists and technicians active abroad to
China. Participants were provided with various benefits such as research funding, housing support,
and support for their children's education. Ten Thousand Talents Plan: The Thousand Talents Plan
was officially terminated in 2021 due to concerns over talent and technology leaks in various
countries, but it has since been operated under the name 'Ten Thousand Talents Plan.' The Ten
Thousand Talents Plan targets young researchers in their 30s and 40s, and is implementing even
more aggressive talent attraction policies, providing up to 1.5 billion won in salary and research funds
over five years and even providing housing.

Zhuhai City Incubator Support Program: Zhuhai City in Guangdong Province provides various
benefits to companies moving into incubators to support foreign startups. Zhuhai provides office
space, free legal and tax support, and the issuance of foreign startup visas for two years to foreign
startup teams selected through startup competitions. Companies in the incubator can acquire shares
in the company, and through a re-examination after two years, support is provided so they can
continue to occupy the office, minimizing the burden of startup failure.

Foreign talent recruitment efforts by major companies and research institutes: Major companies and
research institutes in the field of Al in China are actively recruiting foreign talent. Leading companies
such as Baidu, Alibaba, Huawei, and Tencent attract outstanding overseas talent by offering high
salaries and welfare benefits, and major research institutions such as Peking University, Tsinghua
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University, and the Chinese Academy of Sciences are also expanding the recruitment of foreign
researchers. They are competitively raising salaries to attract overseas talent and are making various
efforts, such as improving the research environment and providing opportunities to participate in
international cooperation projects. Baidu offers salaries of up to 100 million won to Al talent, and
Alibaba provides benefits such as stock options and housing. Huawei operates a 'Global Talent
Program' to attract outstanding overseas talent, and Tencent is strengthening international
cooperation by establishing joint research centers with overseas universities.

Experiences of foreign experts who have moved to China: Foreign Al experts who have moved to
China cite China's rapid technological development speed, the government's active support, and the
ease of securing vast amounts of data as advantages. China is accelerating Al research and
development based on abundant funds and manpower, and is also providing various research
opportunities to foreign researchers. China possesses the world's largest scale of data, providing a
favorable environment for Al research. Investments in the intelligent computing industry are being
made in various parts of China, and large language model computing capabilities are significantly
improving in the edge side and end side sectors. The establishment of such computing infrastructure
provides an attractive research environment for foreign researchers.

However, China's unique culture and language barriers, as well as political constraints, also act as
difficulties that foreign experts face in China. Foreign researchers who are not proficient in Chinese
may have difficulty communicating with local researchers and may also feel difficulty adapting to
China's unique culture and customs. The Chinese government's internet censorship and information
control can act as factors that limit the research activities of foreign researchers. Furthermore, the
issue of intellectual property rights protection can be an obstacle to attracting foreign talent. Cases of
intellectual property rights infringement occur frequently in China, which can raise concerns about
technology leakage among foreign researchers.

Korea should benchmark the advantages and supplement the disadvantages of China's Al talent
attraction strategy to strengthen policy efforts for attracting outstanding overseas talent. From a
long-term perspective, it must strengthen domestic Al competitiveness through education system
improvement and investment expansion for nurturing Al talent and lay the foundation for leading the
global Al market.

10. The Current State of Korea's Al
10-1 Possibility of Korea's Participation in the U.S.-led Stargate

The U.S.-led Stargate Project is a large-scale Al infrastructure construction plan led by OpenAl,
SoftBank, and Oracle, aiming to expand data centers and Al infrastructure across the United States
by investing about 500 billion dollars (about 730 trillion won) over the next four years. It is receiving
strong support from the Trump administration to strengthen the Al technology competitiveness of the
United States and secure an advantage in the technological competition with China. OpenAl CEO
Sam Altman mentioned the possibility of Korean companies' participation, emphasizing that Korea
could play a significant role in the Al ecosystem.
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Altman-Lee-Son 'Al Triple Alliance'

Samsung Electronics Chairman Lee Jae-yong, SoftBank Group Chairman Masayoshi Son, and
OpenAl CEO Sam Altman met in February 2025 to discuss cooperation plans. The tripartite meeting
is evaluated as a significant encounter for strengthening cooperation in the Al industry. Chairman Son
and CEO Altman proposed that Samsung Electronics participate in the Stargate Project. Stargate is
known as a project for establishing an international Al ecosystem centered on the United States. It is
being interpreted as the starting signal for the establishment of a Korea-U.S.-Japan Al alliance.

These three companies possess unique strengths in the Al industry. OpenAl has world-class Al
models, SoftBank operates a 200 trillion won Vision Fund and owns the semiconductor design firm
ARM. Samsung Electronics is the world's largest memory semiconductor producer, with strengths in
Al chip foundries and the production of smartphones and home appliances using Al models. Their
cooperation is highly likely to create synergy and present a new paradigm for the Al industry.

In a situation of intensifying competition, this cooperation holds significant meaning. While Al
companies like China's DeepSeek are growing rapidly and threatening the technological leadership of
the United States, the Korea-U.S.-Japan alliance can check this and continue to secure dominance.
Samsung Electronics will gain the opportunity to enter a new Al ecosystem through its participation in
the Stargate Project. This is expected to be a major turning point in the establishment of the Al
ecosystem. If OpenAl's technological prowess, SoftBank's investment and semiconductor design
capabilities, and Samsung Electronics' manufacturing and hardware technology are combined, it is
projected that various innovations using Al, as well as the Al industry itself, will become possible.

10-2. Cooperation between SK Telecom and Perplexity: SK Telecom (SKT) and the U.S. Al startup
Perplexity are strengthening strategic cooperation centered on Al-based search technology, aiming
for a transition from traditional keyword-based search to conversational search. Established in 2022,
Perplexity provides a generative Al-based conversational search engine service, characterized by
generating direct answers to questions, citing reliable sources, and reflecting the latest information.
Perplexity ranked first in the 2024 Wall Street Journal (WSJ) chatbot usability evaluation.

SKT invested 10 million dollars in Perplexity in June 2024 and announced a strategic partnership at
MWC 2024. Both companies plan to co-develop an Al search engine optimized for the Korean
language. Key aspects of the cooperation include developing an Al search engine that provides a
personalized search experience by integrating Perplexity's technology into SKT's Al assistant service,
'A. (A-dot)'. They are also developing a Personal Al Assistant (PAA) aimed at the global market.

SKT provides Perplexity Pro, Perplexity's paid service, free of charge for one year to SKT customers.
Through services such as real-time search, source citation, and image uploading, it aims to secure
leadership in the Al ecosystem and seek new revenue generation by developing subscription-based
business models.

SKT and Perplexity plan to expand their presence in the global Al search market, starting with the
United States, and showcase Korea's Al technological prowess to the world. Perplexity CEO Aravind
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Srinivas stated, 'Our approach is to build an answer engine, not a search engine. When you input a
question, it generates an answer immediately.' Kim Yong-hun, head of the SKT Al Service Business
Division, mentioned, 'We plan to also develop a model specialized for the Korean market
(KR-Enhanced Model) based on Perplexity's technology.' 10-3. Strategic Alliance between Kakao
and OpenAl: Kakao has become the first Korean company to sign a strategic alliance with OpenAl,
embarking on cooperation aimed at popularizing Korean-style Al services. Through this cooperation,
Kakao will integrate OpenAl's technology into its various service platforms. It plans to innovate the
user experience by integrating ChatGPT into KakaoTalk to provide interactive Al services.

Kakao aims to maximize technology utilization and accelerate its transformation into an Al company
through an Al model orchestration strategy that utilizes both its own Al models and OpenAl's APIs.
This cooperation is expected to provide users with more sophisticated and personalized Al
experiences and accelerate the popularization of Al technology. Kakao seeks to bring innovative
changes to existing services using Al technology and secure a leading position in the global Al
technology competition.

OpenAl CEO Sam Altman emphasized that 'safety and product capability are now core elements that
can no longer be thought of separately,' stating that it is important to secure the safety and reliability
of Al technology. Kakao CEO Shina Chung explained the significance of the cooperation, saying, 'We
will lead the popularization of Al services through cooperation with OpenAl.'

10-4. The Korean Government's Efforts to Secure GPUs: Minister of Science and ICT Yoo Sang-im
has made Al technology development and industrial promotion key policy tasks to lead Korea's digital
transformation and the era of the Fourth Industrial Revolution. Recently announced policies can be
summarized as the expansion of Al R&D investment, nurturing of Al talent, strengthening of Al ethics
and regulation, global cooperation, and strategies for securing high-performance GPUs. As the global
Al competition accelerates, the government has significantly revised existing plans and proposed
specific implementation measures to strengthen Al technology competitiveness.

The government announced plans to invest trillions of won in budget by 2025 to develop core Al
technologies. This investment includes cutting-edge technology fields such as deep learning, natural
language processing (NLP), and computer vision, and is expected to contribute to Korea establishing
itself as an Al technology leader. To support early-stage Al startups, the government plans to create
startup funds and strengthen technology commercialization support programs. Through this, it
intends to create an environment where startups with innovative ideas can grow stably.

The establishment of Al infrastructure is also one of the important policies, and the government plans
to expand Al data centers and cloud infrastructure to support companies and research institutions in
easily utilizing high-performance computing resources. Such infrastructure will play a key role in
accelerating Al technology development and commercialization. In particular, the plan to secure
high-performance GPUs has been significantly moved forward. The government originally planned to
secure 30,000 high-performance GPUs by 2030, but adjusted this to be completed by early 2027 due
to the acceleration of global Al competition. Of these, 15,000 are scheduled to be introduced within
2025, and the Korea Institute of Science and Technology Information plans to secure 8,800 through
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the introduction of Supercomputer No. 6.

The scale of GPU investment totals 4 trillion won, with the private sector and the government each
sharing 2 trillion won. Minister Yoo mentioned the possibility of additional budget allocations, stating,
"It is not unreasonable to invest 1 trillion won out of the 677 trillion won national budget into Al." As for
the method of securing GPUs, a step-by-step approach was adopted, where they are temporarily
placed in existing data centers and then relocated once the National Al Computing Center is
completed. This strategy change reflects concerns over the technological gap caused by the
emergence of China's generative Al, 'DeepSeek’. Minister Yoo expressed confidence in Korea's own
technology development capabilities, saying, 'There are about ten startups in Korea that possess Al
models at the level of DeepSeek.'

Emphasizing that the core of Al technology development is talent, Minister Yoo Sang-im announced
various policies for nurturing Al specialized talent. The government plans to expand master's and
doctoral programs in Al in cooperation with universities and research institutions and establish
specialized educational courses. It intends to provide practice-oriented Al education by strengthening
industry-academia cooperation and support graduates so they can be immediately deployed to
Al-related jobs. To strengthen the digital capabilities of future generations, a plan to include basic Al
education in primary, middle, and high school curricula is also underway. This is expected to increase
public understanding of Al technology and discover future talent early on. To ensure that innovative
Al technologies can be experimented with and commercialized without being bound by regulations,
the government plans to expand the regulatory sandbox system. Through this, it is expected that
ethical issues that may arise during the Al technology development and commercialization process
can be prevented in advance and technological innovation can be promoted.

Global cooperation was also presented as an important policy direction. To establish Korea as a
global Al hub, the government plans to promote technological exchange and joint research projects
through cooperation with major Al-leading countries. This is expected to secure international Al
technology competitiveness and strengthen Korea's position in the global market. Furthermore, the
government plans to strengthen global leadership by hosting Al-related international conferences in
Korea and expanding opportunities for cooperation between domestic and international experts and
companies.

Currently, the government is scheduled to unveil an Al computing infrastructure development strategy
in February 2025 and announce a national R&D technology commercialization strategy in March.
These policies focus on laying the foundation for Korea to leap forward as a leading country in Al
technology and lead the era of digital transformation. Minister Yoo Sang-im emphasized, 'Al
technology is a core factor that will determine national competitiveness,' and stressed that the
government and the private sector must cooperate to accelerate Al technology development and
commercialization.

These policies are expected to contribute to Korea gaining an advantage in the global competition for
Al technology and establishing itself as a nation leading the digital transformation era.
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Chapter 7: The Necessity of Establishing an International Al Organization

With the rapid development of artificial intelligence (Al) and the emergence of generative Al
technologies like ChatGPT, interest in the potential risks posed by Al is growing. Arguments are
steadily being made for the need to establish an international organization to create an international
response system and establish common norms.

Sam Altman, CEO of OpenAl, has also consistently emphasized the need to establish an
international regulatory body. Proposing an Al oversight body modeled after the International Atomic
Energy Agency (IAEA), he argues that the safety and accountability of Al technology can be
guaranteed through this.

[Figure 25] With the rapid development of artificial intelligence (Al) and the emergence of generative
Al technology, arguments are steadily being raised for the establishment of an international
organization to create an international response system and establish common norms for the
potential risks of Al.

Altman argued that just as the IAEA oversees the safe use and non-proliferation of nuclear
technology, Al technology also requires international oversight and regulation. He mentioned that it is
important to set safeguards for "good but very dangerous technology." This proposal likely
encompasses not only current Al technology but also advanced Al systems of the future. Seeing that
Al technology can have global impacts across national borders, he believed that individual national
regulations have limits, and thus an international organization could provide a more flexible and
comprehensive regulatory framework.

Al technology has no borders, and as technology spreads, the idea that one or a few countries can
completely control Al will gradually fade. If Al is misused or poorly managed, it can have negative
impacts worldwide. The development and use of Al technology cannot be left to the market alone. Al
can play an important role in achieving the Sustainable Development Goals (SDGs), but
mismanaging it risks worsening inequality. Proper management (governance) of Al can be a key
driver of Al innovation for the SDGs.

7-1 Background and Necessity of Discussion

The arrival of the generative Al era: As generative Al technologies, including ChatGPT, develop at a
rapid pace, the influence of Al is already spreading throughout society. As a result, the need to
establish international norms to address ethical and social issues throughout Al utilization is being
further emphasized. Preparing for superintelligence: Preparations for the era of superintelligence
must be made at an international level.
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Importance of international cooperation: Active discussions on international cooperation regarding Al
development and use are taking place among major countries like the US and EU, and the G7.
However, given the nature of Al technology to cross borders and affect the entire world, a universal
cooperation system involving a wider range of countries is required. To protect values like human
dignity, equality, and freedom that the international community has pursued even in the Al era, it is
necessary to establish international agreements and cooperation mechanisms.

Joint response to problems: To share benefits arising from Al and facilitate trade in related products,
services, and data, it is important to secure technical standards, interoperability, and support for
developing countries. To prevent various problems such as international crime, terrorism, and war
that can result from the misuse of Al, close coordination and response between countries are
essential.

Problems due to differences in national regulations: If each country's approach and regulatory level
for handling Al risks differ, it can become an obstacle to realizing common values. Arguments are
being made that cooperation and coordination at the international level are needed to adjust these
differences.

7-2 Plan for Establishing an International Organization

International organization: An international organization refers to a derivative entity established by
agreement between states. They exist in various forms, such as intergovernmental organizations
(IGOs), non-governmental organizations (NGOs), UN subsidiary bodies, or partnerships with existing
international organizations. In the case of artificial intelligence, an intergovernmental organization
form is appropriate as cooperation between governments is key, and plans to cooperate with other
international organizations and groups in related fields are also important.

Main functions of international organizations: Providing a forum for negotiation. Creating a forum
where discussions and decisions can be made on securing reliability between countries, mutual
recognition of regulatory levels, cooperation with related agencies, and capacity building. Leading
international agreements on principles and compliance matters to protect common values such as
fairness and prevention of discrimination. Establishing procedures to respect differences in social
values and regulatory levels across countries and recognize them as effective measures for
implementing international norms. Since Al is closely related to various fields such as personal
information, copyright, environment, trade, and human rights, a cooperation system with related
international organizations must be established. Supporting capacity building and exchange so that
the Al technology gap in developing countries is reduced and the benefits of Al are enjoyed evenly
worldwide.

Norm establishment, enforcement, and implementation oversight: In addition to the founding
agreement, the organization establishes norms through additional agreements between member
states and performs the role of enforcing and overseeing them. If conflicts arise due to
non-compliance with obligations among member states, it must be possible to resolve disputes
through judicial and non-judicial procedures.
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7-3 Procedures for Establishing an International Organization

Concluding the establishment agreement: Member states sign the establishment agreement and
headquarters agreement, and officially establish the organization by ratifying them through each
country's domestic legal procedures. Finances must be raised through various methods such as
mandatory contributions and voluntary contributions. It is necessary to work closely with domestic
stakeholders and major Al powerhouses (US, EU, etc.) to persuade them of the meaning and
necessity of establishing an international organization and to induce participation.

7-4 UN Proposes the Establishment of an Al Oversight Body

The United Nations (UN) holds various meetings to discuss the potential risks and opportunities of Al
technology and is making efforts to create a global regulatory framework.

UN Secretary-General Antonio Guterres stated that he supports the establishment of an Al oversight
body similar to the International Atomic Energy Agency (IAEA) to ensure the safe use of Al
technology. Warning that the latest technologies such as generative Al can amplify social issues like
misinformation, he emphasized that international cooperation is needed to manage them.

In 2023, Secretary-General Guterres announced his support for establishing a global Al oversight
body modeled after the International Atomic Energy Agency (IAEA) to ensure the safe use of Al
technology. Mentioning that Al technology is a "technology that can be very beneficial but at the same
time dangerous" similar to nuclear technology, he emphasized the need for international cooperation
to manage it. He warned that while it can provide enormous opportunities for humanity, it can
simultaneously pose existential risks. He pointed out that if Al is misused, it could be exploited by
criminals or terrorists, and in the long run, it could lead to economic inequality, loss of cultural
diversity, and threats to democracy and human rights. He also warned that if Al technology is used for
military purposes, it could pose serious threats through the development of new forms of weapons
and integration with biotechnology.

In November 2023, at the Al Safety Summit held in Bletchley, a small town located about 80km north
of London, UK, Guterres emphasized that the speed and scope of Al technology are unprecedented
and that new international solutions are needed to manage the risks. On this occasion, he said, "The
risks of Al technology can be most effectively resolved through international cooperation," once again
mentioning the necessity of establishing an Al oversight body.

28 countries and the European Union (EU) participated and signed the Bletchley Declaration. It
contains content to promote global cooperation for safe and responsible Al development based on a
common understanding of the opportunities and risks of Al technology. 28 countries, including South
Korea, the United States, China, Canada, Australia, and Brazil, signed it. Bletchley is the historic site
where many code-breaking experts, including Alan Turing in the movie The Imitation Game,
contributed to decrypting the German Enigma code. It was the British military's code-breaking center
during World War Il and is known as the birthplace of modern computing.
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Guterres argues that a regulatory framework should be prepared so that Al technology conforms to
human rights, the rule of law, and global ethics, and is discussing specific action plans by forming a
Scientific Advisory Board and an Al Advisory Body. The High-Level Advisory Body on Al is
responsible for assessing the risks and opportunities of Al technology by gathering expertise from
various stakeholders such as governments, corporations, academia, and civil society, and presenting
recommendations to strengthen international cooperation. He stated that there are plans to announce
a code of conduct at the UN level to promote the responsible use of digital platforms and Al
technology.

For reference, in the international community, the United Kingdom is actively stepping forward to play
a leading role in global Al regulation.

UK Prime Minister Rishi Sunak emphasized the importance of international cooperation to ensure Al
safety and is strengthening global leadership by hosting summits related to Al regulation. Through the
Al Safety Summit held at Bletchley Park in 2023, the UK led international discussions to assess the
potential risks of Al technology and for safe and responsible Al development.

The UK government established the Al Safety Institute to evaluate the social impact of Al models and
conduct research to ensure safety. These efforts can be seen as part of a strategy for the UK to lead
global regulation and ethical use of Al technology and to secure international leadership in the Al
field. The UK is promoting the development and regulation of Al technology in a balanced way with
innovation, safety, and inclusion as core principles. 7-5 Additional Discussion Directions and Tasks:
The first direction for international cooperation and organization establishment currently being
discussed is the founding of an Al oversight body based on the IAEA model. Sam Altman, UN
Secretary-General Antonio Guterres, and others have proposed establishing an Al oversight body
modeled after the International Atomic Energy Agency (IAEA). It aims to emphasize international
cooperation to manage existential risks (superintelligent Al, military use, etc.) that Al technology may
cause. It is expected to perform roles such as ensuring the safety, transparency, and accountability of
Al and assessing and managing the risks of frontier Al (state-of-the-art Al systems).

At the Al Safety Summit held in the UK in 2023, 28 countries and the European Union (EU) signed
the Bletchley Declaration based on a common understanding of the opportunities and risks of Al
technology. This declaration emphasized international cooperation to promote the safe and
responsible development of Al.

The UN is cooperating with various stakeholders, such as governments, companies, and civil society,
to establish global governance for Al technology. It is assessing the impact of Al technology on
human rights, peace, and sustainable development, and in 2024, a resolution (A/78/L49) including
international norms related to Al was adopted.

The impact of Al technology on international law should be analyzed, and measures to apply existing
international law to Al should be materialized. Regarding the military use of Al, the proportionality and
necessity of the use of force must be assessed, and international norms for the protection of civilians
must be strengthened.
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To ensure that the benefits of Al technology are not concentrated in specific countries or companies,
measures are needed to reduce the technology gap between developing and developed countries.
To this end, fair access to Al technology should be guaranteed, and technology transfer and
capacity-building programs should be expanded. Establishing a global Al research cooperation
network is required.

International ethical standards must be prepared to prevent Al technology from causing ethical issues
such as discrimination, bias, and invasion of personal information. To this end, measures such as
establishing an Al ethics committee, introducing a human rights impact assessment system, and
securing the transparency of algorithms are being discussed.

Considering the speed of Al technology development, a flexible and adaptable regulatory framework
is needed rather than excessively rigid regulations. International norms that guarantee the safety and
accountability of Al technology should be developed through multilateral agreements. It should be
developed by referring to models such as the Paris Agreement for responding to climate change.

To ensure the safe use of Al technology, international cooperation and a regulatory framework are
essential. Establishing an Al oversight body based on the IAEA model, the Bletchley Declaration, and
building international networks are important first steps. Additional discussions and cooperation must
continue. Managing frontier Al risks, bridging the digital divide, ethical use, and integration with
international law will be major tasks ahead.
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