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[Abstract]

Various organizations worldwide have issued artificial intelligence (AI) principles to address ethical issues arising from Al
development. However, there is a lack of research on Al principles that consider the characteristics of young children, who are
particularly vulnerable to misuse of Al. This study aimed to propose an ethics framework for child-centered Al and suggest
regulatory directions for the safe and sound use of AI by young children. To achieve this, we reorganized elements from existing
Al principles with a focus on childhood characteristics and applied the Analytic Network Process, a multi-criteria decision-making
methodology, to prioritize important ethical elements. The study further explored suitable regulatory directions for Al ethics
considering children and examined changes in element priorities and regulatory directions in response to shifts in social awareness
using sensitivity analysis. The results of this study are expected to provide academic, industrial, and policy-related implications for
preventing misuse and promoting sound use of Al, which ultimately aids Al companion technology advancement for enhancing

socio-emotional development in young children.
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Table 1. Basic principles and key factors of Al ethics framework focused on children

Aot A ghek m&of et

lBalse Definition Key factors Definition Source
principles
Bias Prevention Factor that ensures Al systems are not biased | WEF, EU, Dubai, Rome,
Ensuring that there is no towards one side or the other Harvard University
discrimination or prejudice
against certain children . Factor that mulslt be used to ensure lthat Al Ministry of Science & ICT, NIA,
h b he lif e of Publicness systems are utilized to promote social good Harvard Universit
Fairness throughout the life cycle o and the common benefit of humanity Y
Al systems, and that
economic prosperity Factor that maintains relationship solidarity
through technology is Solidarit between various groups and ensure Ministry of Science & ICT,
shared with humanity y opportunities for participation by various Université de Montréal
entities throughout the entire Al cycle
Factor that allows children with disabilities to | Ministry of Science & ICT,
Including diverse data Accessibility | benefit from the Al system through various UNICEF, Beijing, Harvard
from children in the media such as sight, hearing, and touch University
I f Al ) — -
. development and use o Factor that enables a comprehensive Al Ministry of Science & ICT,
Inclusiveness | systems to enable ) . . . ;
L I Diversity system, including data from children from UNICEF, Beijing, Rome,
participation and utilization d back d Uni ité de Montréal
by as many children as iverse backgrounds niversité de Montréa
possible De_s|gn Inclusive design factor for toddlers WEF, UNICEF
Inclusiveness
Ensuring accountability of Fagtor tha.‘tt. is prrtl)priate ftortthe infac;wt‘ﬁ age
Al systems and Child Centricity and cognitive development stage and allows WEF, UNICEF

Accountability

internalizing the
responsibility for their use
in infants, identifying the
responsible entities for
potential issues arising
during the development
and utilization of Al
systems, and establishing
standards and verification

the infant to be the center of the development
process

Responsibility
Identification

Factor that minimizes damage by establishing
responsible parties in the process of
developing and utilizing Al systems

IEEE, Ministry of Science &
ICT, NIA, Beijing, Rome,
Dubai, Université de Montréal

Factor that enables verification of the

NIA, Dubai,

processes during the Verifiability stanqards of Al system components such as Harvard University
development process algorithms, data, and governance
WEF, UNICEF, EU, IEEE,
Factor that ensures infant privacy by Ministry of Science & ICT,
Preventing problems such Privacy anonymizing infant data and personal Rome, Beijing, Harvard
as leaks. malfunctions information University, Université de
and side effects of the Montréal
data and algorithms that WEF, UNICEF, EU, IEEE,
make up the Al system, Factor that protects Al systems from external Ministry of Sci &ICT. NIA
i Security risk factors such as data leaks and algorithm Inistry ot sclence ’ ’
Safety anq_e_nabllng_control of the ) ) Rome, Beijing, Université de
artificial intelligence manipulation Montréal
system when problems
occur without causing Factor that protects infants from factors that
physical, emotional, or Hazardousness | are harmful to their physical, social, and WEF, UNICEF
social harm, especially to emotional development
infants
Factor that enables human intervention and EU, IEEE, E}eumg, NIA.’ .
Control ) Harvard University, Université
control for Al system malfunctions, etc -
de Montréal
Improving the Factor that promotes understanding of Al \I\//Ivi?i:s!trU,\élfcchi,enEcL: AEIE(EZI'EF NIA
understanding and Explainability | systems and how they work, not only for R yD bai H q
responsiveness of children children but also for members Uorﬂe’ o ,\‘jl“' ;Q’grA
and stakeholders about niversity, Merc a
Transparency | the Al system by Factor that can quickly trace the cause of a )
transparently disclosing Traceability | problem when a problem occurs in an Al EU.’ lEE.ItE’ ,\I‘\/llA’ Eufgl,AHaward
operation mechanism, system niversity, vierck Ka
g:&afasgforﬁ:ses, and possible Informed Factor that disclosew information related to the | Ministry of Science & ICT, NIA,
Consent expected risks of Al systems Beijing
Ensuring that current and Well-being Factqr that promotes Ior)g—term sogial and UNICEF, 'EU, |EEE, Université
future Al developments for emotional development in young children de Montréal
Sustainability ) .
young children continue to . e s
oceur Competency Factor that can cultivate Al utilization abilities UNICEF, IEEE

of children and related parties
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Table 2. Types of Al ethics guidelines as alternatives

Type Definition Examples
International | Principles and guidelines centered on human values distributed
Current ethics organizations | by various public and private entities at the international level in | + OECD "OECD Principles on Al; (2019)
fnciples and NGOs Al | order to reach international social consensus at the level of » UNICEF "Policy guidance on Al for Children,
P P ethics international organizations and NGOs where discussions on (2021)
principles human rights have continued and been active.
) Prior-regulation—based public principles and guidelines that » EU "Ethics Guidelines for Trustworthy Al
Public sector ioritize the i hical | f Al hnologi (2019)
Al ethics prioritize the impact and et ical issues of Al new tec nologies 01 9 . .
fincioles and are presented and specified in the public at the national « Ministry of Science and ICT "The National
princip level, which is the basis for laws, systems and regulations Guidelines for Al Ethics, (2020)
Alternatives
Private sector Post-liability—based prl\(ate principles and‘ gwdglmes set « Kakao Algorithm Ethics
) autonomously by the private sector to fulfill social )
Al ethics P ) : : . * Naver Al Code of Ethics
. responsibilities while embodying the company's goals in the ; ;
principles A » Microsoft Responsible Al Standard
capital market
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