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2~ (Socially Assistive Robotics)
T Aol A/HRARE) o5 BE 2HEA(Y

olole] ZelH &% Aok AFS] A AT AE RREAR
=

Shibata”} 7HEgF 32 (Paro) = X|uff Aol Al HE7HES
F7] 95t HAH o2 dA = o] 2004 AR-E] TS AlZ6}
ATH Wada et al, 2009). FAF AFR]A “Hz2"oA HZx9]
P2 FEo2 FAFsIglen, o=
(Social Care Robot, SCR) 7H'g 2] & o & oo #lt}

o]A] SCR AFTA5(ADC] wt2 LA} A &

2 AZoIN 2% 4TS T Aoz st Ut
H

& EE 2R

(Lempe et al, 2025). FRET 115 QI+2] F7iet &
Q9| 7IutE F5g vt Jd ARl SU1sE B8
ol tig siade st
al, 2022), SCRE & =59 A4, 284l tigt si
GO AT AL QTH(Lee et al,, 2025).
a2y 9] HadE FolA] Y=th(Boada et al,

2021). SCRo] thAtAtof| Al A| g3t of 2k Z1AIQI7E

212 (Van Aerschot et

ofU™ £44=R171? SCRo] Azt
+75 ot® BEotE7t? SCRY 4] 9 B4 v &S

=5 =5 tAlst

2% 38% wox, 2710 AW ‘AAA A s|AMRl
7F? old FAol Falle Zo] AeH oz {2l

B2 v 2 A AEh A, Aol tiEk A=t ol

’

ol T3 ol Foizict. et BRY FAE AEH A

o2 sZsts ol 9lo] YHntE BTk egEet
Holsto] Arse o] BAIZ ThAl Helshd theTt 2

THHE=EY, 2019). “E52] WA ST ZH(ax
Toj w2 A-gAst He))o] 7Heerre” A
E Q] =9jo|H, wjztA] off zof| o] A}
SoA == EEolE: WS 1Y
4] Z3Hh(Kittay, 2019). SCRE] o ztolu} x5 thA] &
AolA =, 713t H] o] AFolA HES
ThA o o]l SCR A-8-5HA] Holof & E2]9] tj/to]
At FAo] A siAsty] fle g27 AEEe
st71 =7 oz 71&4 7t S &
2 Yzlo g2 MYPA o 7|75 el AatE Yt
AAF01A gelof tigt tigtoz 2 AEE]

o]
H 87 (ethics of care)= Z 2|7 (Carol Gilligan), U3

(situatedness)

AE H=eol

L
S
2
i
:oé
ity

iC)

l> mkﬂ

(Nel Noddings), ® = (Virginia Held) 5= 7 o|&4, 4!
A E|E A9tom EZE (Joan C. Tronto) & E3 @
2 ol5e] A Wkt 53] 15U AFFsolL B
2 w50 XS AP AL ol, 32, 7]
F 9171, 23} 5 @A A A7A Bl Tt BA -2
214 ticks Ws7] et = AuiZstar Iek(The
Care Collective, 2020). FRET 55 &8+ BAA &
5 &AL A3 Aol M AlASEaLAL jhet

SCRO| #A] =3t 22 WAooz 2id Q7| Qi




v folM, 28 8= 42&da A& B
2 7lae AE7FE AaARl UijkE AT SHA]
Tt o] 23t o] 24 7 2 A

oAl ofBA FAFE AL A=A, T HE S 22
o2 RYst= A A ARl X = (systematic map) = OF&] F

A Aot wEhA o] 24 =27t F5|et Hoted

X @71 AL, Ao

A, A1, A

£k

LA AL =2 ES

ZA )

3% (Scoping Review) YHEZ a0, A3 B

H A= JBI(Joanna Briggs Institute) 2]

PRISMA -ScR (Preferred Reporting Items for Systematic
reviews and Meta—Analyses extension for Scoping Reviews)
A S F440t0] ZGE] QT (Peters et al., 2020; Tricco
et al, 2018).

2 A7 A PHES B4 #Y nZd &

-

ilfe
=

Sk ‘Q17F-Al ¥ (Human-Al Collaboration)’ 4]
Hdolth, QA A4 A R F=

2| ArEA S U], () A A a9 B (

MA A5t (3) 12 73 A dA0IA LLME &85t

Al
o] IS ] Aslsta Mo MZEE GA| Fc}

_qL
f

2) 7

ox,

ol

bax

-~

g 47t 919
JEEE

AFd AFEES FAEota AN He
JBIS] PCC(Population, Concept, Context) Z&|Q
>3 2t

<X 1> PCC Framework for Inclusion Criteria

Category Construction

Social robots and care robots used with patients, care
Population |recipients, and service users

Phenomena |Stakeholders who design, deploy, use, or govern these
robots (caregivers, clinicians, care managers, policymakers)

Application of the ethics of care framework to the design,
deployment, use, and governance of social and care robots

Concept |Ethical, social, and regulatory approaches (principles,
guidelines, standards, policies) proposed, implemented, or
evaluated for these robots
Health care settings (hospitals, primary care, long-term
care, home health)

Context

Social care settings (elder care, disability services,
community and residential care)

3. 4RY W 7 P
AL 20258 10€ 260l =35ttt tlolE]
HJo]2A = PubMed, Scopus, Web of Science(WoS) & &
&3 em, 20209 2E 2025W7HA] 5 Afeolof ¥®
o, dojol] tigh Algh A

ol

=]
e

H =Roz FAsA:

A A2 3 B LLM(GPT-5, 20254 10
)& &85t PCC 7HES E21%1 (Boolean) 728410
2 H3st B A3AL ol & 4 W 45Tt oo

Z} t|olelHo] A (MeSH terms, Tiab 5)2] ol 2
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[l

@5k (“Translate the following
PCC of scoping review to search query of [DB]” &
“Revised the following query to fix the error: [Error
Message of the DB] ") ®=9] = ¢lo] A3t}
SAE 2T AN (EF FAIZ STl sl

o2 <3 2>¢F 2t

<X 2> Search Strategy per Database

Database Search Query (omitted in part)

( “Robotics’[Mesh] OR “human-robot interaction”[tiab] OR
“human robot interaction”[tiab] OR HRI[tiab] OR “social
robot*”[tiab] OR “socially assistive robot*”[tiab] OR “care
robot*”[tiab] OR carebot*[tiab] OR “companion robot*”[tiab]
OR “assistive robot*”[tiab] OR “service robot*”[tiab] OR
“healthcare robot*”[tiab] OR “pet robot*’[tiab] OR “robot
pet*’[tiab] )

AND

( “ethics of care”[tiab] OR “care ethics[tiab] OR ( (ethic*{tiab]
OR moral*[tiab] OR governance[tiab] OR policy[tiab] OR
policies[tiab] OR regulation*[tiab] OR standard*[tiab] OR
guideline*[tiab] OR principle*[tiab] OR framework*[tiab] OR
“responsible research and innovation”[tiab] OR RRI[tiab]) AND
(carel[tiab] OR caring[tiab] OR patient*{tiab] OR elder*(tiab]
OR disability[tiab] OR healthcarel[tiab]) ) )

AND [-]

TITLE-ABS-KEY(

(“social robot*” OR “socially assistive robot*” OR “care
robot*” OR carebot™ OR “companion robot*” OR “healthcare
robot*” OR “pet robot*” OR “robot pet*” OR “human-robot
interaction” OR “human robot interaction” OR HRI)

AND (“ethics of care” OR “care ethics”

OR ( (ethic* OR moral* OR “responsible research and
innovation” OR RRI OR governance OR policy OR policies
OR regulation* OR standard* OR guideline® OR principle*
OR framework™)

W/5 (care OR caring OR patient* OR elder* OR
dementia OR disability OR healthcare OR “long-term care”) )

OR ( (care OR caring OR patient* OR elder* OR dementia
OR disability OR healthcare OR “long-term care”)

W/5 (ethic* OR moral* OR “responsible research and
innovation” OR RRI OR governance OR policy OR policies
OR regulation* OR standard* OR guideline* OR principle*
OR framework®) )

) [+

TS=(

(“social robot*” OR “socially assistive robot*” OR “care
robot*” OR carebot* OR “companion robot*” OR “eldercare
robot*” OR “therapeutic robot™” OR “pet robot*” OR “robot
pet*” OR “healthcare robot*” OR “assistive robot*” OR
“rehabilitation robot*” OR (“human NEAR/1 robot NEAR/1
interaction”) OR HRI)

WoS AND (“ethics of care” OR “care ethics” OR

( (ethic* OR moral* OR “responsible research and
innovation” OR RRI OR governance OR policy OR policies
OR regulation® OR standard* OR guideline* OR principle*
OR framework*)

NEAR/6 (care OR caring OR patient* OR elder* OR
dementia OR disability OR “long-term care” OR healthcare)
[+]

PubMed

Scopus

4. LLM= &8t 2d Ad 3 4

o|N

2 A= 2% A (Screening) 37 9] &2 91l
1 ©Aloll LLM(GPT-5, 20259 10¥) <
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LLMo] ¥8ste] ‘Include’, ‘Uncertain’ &
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< 3> LLM System Prompts used in the Process

System Prompt

You are a meticulous article screener for a scoping review. Input = TITLE +
ABSTRACT (English, duplicates removed, abstract present). Decide whether
the article fits this review question:

> How does the ethics of care framework inform the design, deployment, use,
and governance of social and care robots in health and social care settings,
and what ethical, social, and regulatory approaches have been proposed,
implemented, or evaluated?

Judge ONLY from title/abstract. Be conservative: if evidence is inadequate,
return UNCERTAIN rather than guessing.

* Social/care robot = a physically embodied robot intended for social
interaction, assistance, companionship, or telepresence in care (e.g., Pepper,
NAO, PARO, AIBO, Qoobo, Temi, telepresence robots).

- Not in scope: purely virtual agents/chatbots without a physical robot.

+ Settings = health or social care: hospitals (non-surgical), primary care,
long—term/residential/nursing/care homes, assisted living, dementia care,
home care, disability services, community care, mental health, social services.

* Care-ethics lens = explicit “ethics of care”/“care ethics” OR clearly
aligned care—ethics concepts applied as a framework (e.g., relational
ethics, relational autonomy, attentiveness, responsibility, responsiveness,
vulnerability, dependency in caregiving).

* Lifecycle focus (any of) : design, deployment/implementation, use/practice,
evaluation/assessment, governance/policy/regulation/standards/guidelines/
frameworks.

* Surgical/OR robots (e.g, da Vinci, laparoscopy), industrial/manufacturing
robots.

* Pure rehab/exoskeleton devices with no social/HRI component.

* Education/retail/hospitality robots without a care setting.

* Virtual agents/chatbots only (no physical robot).

1) Robot relevance: Social/care/companion/assistive/service/telepresence/
pet robot or HRI in care? If absent — NOT_FIT.
2) Care setting: Any health/social care context? If absent — NOT_FIT.
3) Ethical/governance relevance (two tiers):

A) Care-ethics tier: explicit “ethics of care/care ethics” OR aligned care-
ethics concepts used as lens/framework.

B) General ethics/governance tier: governance, policy, regulation,
standards, guidelines, accountability, safety, privacy, equity, acceptability,

adoption, etc., applied specifically to care robots/HRI in care (even if not
care—ethics).

If neither A nor B is supported — UNCERTAIN (unless clearly irrelevant
— NOT_FIT).
4) Lifecycle anchor: Mentions design/deploy/use/evaluate/govern/policy/
standards/guidelines/frameworks. If none, but (3) is present implicitly, return
UNCERTAIN; if clearly absent, NOT_FIT.
5) Embodiment check: If explicitly not a robot (chatbot/virtual only) —
NOT_FIT.

R1 Robot in scope (embodied social/care/telepresence/pet; HRI in care)

R2 Caré)l?(ﬁlth setting explicit (incl. assisted living, nursing home, etc.) =-=-+
lg/BZCare—ethics lens present (explicit/aligned as framework + lifecycle)

R4 G(.a.ng{"il ethics/governance/policy for care robots (w/ lifecycle)

= 0/2

- FIT (Tier A - Care Ethics): total >5 AND R1=2 AND R2=2 AND R3>1

- FIT (Tier B - Ethics/Governance) : total >5 AND R1=2 AND R2=2 AND
R4>1

— UNCERTAIN: total 3-4 OR ethics present but lifecycle unclear OR signals

ambiguous

— NOT_FIT: total <2 OR any hard exclusion triggered

Notes:

— An article can score on both R3 and R4; use what the abstract supports.
- Reviews are allowed in this scoping review (ALLOW_REVIEWS = true).
— When unsure about the ethical lens, prefer UNCERTAIN over NOT_FIT.

HARD_EXCLUSION_SURGICAL
HARD_EXCLUSION_INDUSTRIAL
NO_ROBOT

NO_CARE_SETTING
VIRTUAL_AGENT_ONLY
REHAB_NO_SOCIAL_HRI
GENERIC_ETHICS_ONLY
INSUFFICIENT_INFO

=
T AA, o =R, &

F2 N3 AHES sttt =4, 271 29 24

oM ou] e dloly &




6. A =

[o
il

tlojefHo] & A S =2 2l $5 A,

LLME 283 14 A8 (4% 0 28), A72k9] 23 A
(e 4%) HHE AR 44 Bk B4 B

N

FZ 16719 Fdo] AA= UL A0 A 553}
TGAE AQ A= <™ 1>9] PRISMA SEX0f AA]

slod
sttt
[ Identification of studies via databases J
—
5 Records removed before screening:
= . " . Duplicate records removed (n = 263)
E Recgrdts';demlﬁed_ﬁ;:‘lnsm Records removed for other reasons:
£ atabases (n =718) Non-English Article (n = 9)
3 No Abstract (n=1)
= Books, Proceedings, Letters (n = 67)
— .
Records excluded* (n = 361)
2e§°3'ds)s°'ee"ed > By LLM and Human Review (n = 180)
By Human Audit (n = 181)
Reports sought for retrieval »| Reports not retrieved
2 (n=17) (n=0)
£
: |
»
N Reports excluded:
Regorts assessed for eligibility > Reason: Unrelated Research Question
(n=17) mo1)
v
3 - R
= Studies included in review
3 (n=16)

* |f automation tools were used, indicate how many records were excluded by a human
and how many were excluded by automation tools.

[3& 1] PRISMA Flow Diagram

I 9+ A3t

A7) 2ol that A Az, % 7749 3
9] A7t 22T B A7 o] FAES SCRo| &
B @Yol M Aot AR AU, 2R AU @
A A melEE ASE APos PRkl 747}
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1) 1A 22t
YA Hek2 SCRo| 71&9] 587 ASA-=87 &
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o] FeFdA BAS 243 A 4~ e A
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<H 4> Characteristics of Included Studies

Article Journal Main Theme Ethics of Care Discussed
Albareda et al., 2025 Al & Society Trust analysis of SCR in caregiving contexts | relational approach on trust issue of SCR
Ellerich—Groppe et al., | International Journal of | Relationality in robotics of nursing care relational approach in the use of robots in
2025 Social Robotics nursing

Canadian Journal of

Robots cannot provide comprehensive care

philosophical discussion of integrity in the

Tian et al., 2025

privacy, dignity and the intrinsic value of
familial companionship when only children
use smart—home monitoring and assistive/
robotic technologies for transnational elder
care

Hewitt, 2021 Bioethics context of care
Kropf, 2025 Nursing Philosophy Trust-vulnerability analysis for care robots vulnerability as a human condition and
J within a relational care context relational interdependence
Science and Emotional labor and exploitation in Tronto’ s care ethics (caring about/for/giving/
q Engineering Ethics roboticized care receiving + caring with)
Liedo et al., 2024 Extending CCVSD with Tronto’ s political
‘caring with’ lens
Bioethics Relational autonomy, privacy, and anti— relational autonomy and non-paternalism
Liedo, 2025 paternalism in assistive home robots for
competent older adults
Nursing Ethics Confucian filial piety and harmony as a filial piety (xiao), ren/ co-humanity, ging
Muyskens et al., 2024 relational ethic for evaluating Al-carebots in | (emotion/respect), harmony (he), role-based
eldercare relationality, integrity/trustworthiness (xin)
Sociology of Health & | How policy, design, and care ‘scripts’ co- relational autonomy and dependency
Nickelsen et al., 2022 | lliness produce alternative configurations of choice | situated care values (e.g, ‘eating together” as
and dependency around feeding robots a home norm) versus techno-solutionist aims
Digital Health Education/training for socially assistive Culturally Competent and Compassionate Care
Papadopoulos & robots grounded in ethics of care (culturally | model
. competent and compassionate care) ADORE (Assess-Do-Observe-Revise-
Lazzariono, 2024 . .
b Evaluate) as a practical care—ethics loop for
robot integration
Frontiers in Robotics Hybrid care-ethics framework for care relational approach
Pirni et al.,, 2021 and Al robots that couples orle_{ltatlvg prmapl_es
(autonomy & vulnerability) with practice—
focused design
BMC Medical Ethics Balancing beneficence/safety with autonomy, | responsibility and relational care

Wang & Liu, 2025

Philosophy, Ethics, and
Humanities in Medicine

Confucian care ethics for nursing robots (filial
piety, dignity, and role—responsibility) in
elder care

filial piety (xiao), relational reciprocity,
dignity—preserving care, shared responsibility

Welply & Lechevalier,
2024

Technology in Society

Relational ethics—of-care analysis of social
robots in eldercare

relational approach and temporality of care
(process/kairological time vs clock time)

International Journal of

Care ethics as a central framework to build

Tronto’ s four elements—attentiveness,

Zhang et al., 2022

oriented design for care robots within a
care—ethics lens

Social Robotics and sustain trust and to guide the ethical responsibility, competence, responsiveness—
Yew, 2021 . . . )
design and deployment of social/care robots | applied to carebot design
in healthcare.
International Journal of | Applying Tronto’ s ethics of care and CCVSD| Tronto’s four elements—attentiveness,
Yuan et al., 2023 Social Robotics to real-world aged—care HRI to show how responsibility, competence, responsiveness —
robots can both augment and limit care used as the core evaluative lens
Sustainability Vulnerability—focused, interaction—distance— | relational ethics

care—centered value—sensitive design
(CCVSD)

Nickelsen et al,, 2022). AR, =&t 2 == 917Hd (Cultural

3H}(Liedo et al, 2024;

4 A

I Q=
J']E—]v“-i?_ T

B3R 5

4 Qlojof Fch(Muyskens et al., 2024;

Papadopoulos & Lazzariono, 2024; Yew, 2021). YA, ¥&

T} 4} S 28 (Collaboration and Interaction) & Z2E-& T

and Contextual Sensitivity) & &&0] 25 AMe]7} ot 282 7|Hto 2 SCRo] A|A1A] A&-& 4=sisfof & A

TAAR] BohA e Sof| M HAIEE A]A 3t SCR S F73HcH(Yuan et al, 2023).

2 3(H) T2 234 oy ApE o] Wk Ol 5& Al A}YojA SCRO Zr=of thst #HA A
23 A8 E5 2R(SCR)2| &8 &EI
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< 5> Thematic Analysis Results: Meta-themes and Sub-

themes
Meta-Theme Sub-Theme Key Discussions

Care robots should complement, not
replace, human relationships. Robots

Relationality should be embedded in a relational
care framework that acknowledges
emotional labor and reciprocity
Robots should respect the autonomy

Autonomy and . o

. of older adults and avoid paternalistic
Paternalism behavi
Relational chavior

Supplementation Robots should be designed with

Cultural and .
cultural competence, respecting

Contextual |, yitions like filial piety and the
Sensitivity . .

diverse needs of care recipients
Collaboration Robots should serve as‘sgppom‘ve
and collaborators in caregiving, with

interaction designed to preserve

Interaction
autonomy and human agency

Ethical design should focus on
ensuring robots are human-
centered, context-sensitive, and

Design Ethics culturally competent, promoting
collaboration rather than replacing

. human roles
Vel i Care robots cannot form true trust
Supplementation Trust and relationships, but they can foster
Vulnerability — |technical trust by reducing or

shifting vulnerability

Informed consent, privacy, and
safety are central to ethical care
robot design

Privacy and
Safety

2025). A, Zato| W A]Q} QFA A (Privacy and Safety) <
8 $8A9] 59E dol Zelo|HAlet HHAg S S

a17] glat A 9% 2

AR ol A o] A2 HESH

sujel A SFCH(Tian et al, 2025; Yew, 2021).
o152 A4 AUl A SCRo| AESNoF & A A
Ag &}k sl =9+ SCRO| AFo] 7144 A1}

FE5)ok st A2 A AN A

AT 49 A (Liedo et al, 2024; Yew et al, 2021;
EE29 4GA 9+

ool 4o wEH 248 23 HA L Prto /1F

Yuan et al, 2023 )7} EE2E7} AJAIRH

(1) 4] (Attentiveness)/HAN S&

A

(caring about) : =&

o WAL 43

rlr

<X 6> Theoretical Frameworks of Care Ethics Identified

Framework Focus & Application

Focus on the four phases of care (attentiveness,
Tronto’s Ethics of |responsibility, competence, responsiveness)

Care Emphasis on relational responsibility, trust, solidarity,
and emotional labor

Confucian Care
Ethics

Focus on filial piety, relational reciprocity, and moral
responsibilities within families and society

Focus on embedding ethics in the design process of
Care-Centered |robots, ensuring they complement human caregiving
Value-Sensitive |duties

Design (CCVSD) |Focus on cultural competence, dignity, and respect for
relational dynamics in caregiving

Emphasizes interdependence, the relational nature of
autonomy in care settings, and the relational aspects
Relational Ethics |of caregiving

Includes situated care values and respect for
autonomy while avoiding paternalism
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<X 7> Issues and Resolutions from Care Ethics Perspective

Issue Domains Items Resolution from Care Ethics
High cost Alternative technology
Lo Competence and trust
Technical issues - - .
Consideration of process time
Practical |1 fection concerns Cor?cerps on vulnerabﬂlty )
Caring for the well-being of caregivers
SCR as adjuncts
Staff resistance Human-robot team
Context evaluation
Infantilization Autonomy of cared-for
e Holistic care
Objectification .
o Relation centered approach
Emotional
. . SCR should not replace
Emotional distress ; . .
companionships between caregivers
of cared-for
and cared-for
Inequitable access | Tronto’ s Caring Democracy
Informed consent  |Controllability
. Customization of monitoring areas
Privacy .
and times
Ethical Potential Triad relationship of caregiver-
replacement of SCR-cared—for
human care Supportive position of SCR
Deh izati . .
Chumanzation o\ g, iotechnical trust model
deception
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The Ethics of Care in Social Care Robots

: A Scoping Review
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Abstract

Background: With the rapid increase in the aging population and care needs, the
deployment of Social Care Robots (SCR) is expanding. However, existing individualistic ethical
frameworks or top—down robot ethics principles have limitations in reflecting the specificity
of care, which relies on interdependence and context. This study aims to examine how the
relational and reciprocal framework of ethics of care is applied to the design, deployment, use,
and governance of SCRs and to discuss its practical implications.

Method: This study followed the JBI methodology for scoping reviews and reported
findings in accordance with PRISMA-ScR guidelines. A Human—-AI Collaboration approach
was adopted, utilizing a LLM as an auxiliary tool for search strategy formulation and literature
screening to enhance efficiency and comprehensiveness. Literature search and selection
resulted 16 final articles and subjected to inductive thematic analysis.

Result: The analysis categorized the application of care ethics to SCRs into two meta—
themes. First, Relational Supplementation (the practical dimension) emphasizes that SCRs
should complement rather than replace human relationships, while respecting autonomy
and cultural contexts. Second, Technical Supplementation (the fabrication dimension) focuses
on embedding ethical values during the development phase and addressing issues of trust,
vulnerability, and privacy.

Discussion: From the perspective of care ethics, SCRs must be redefined not as tools for
cost reduction or labor substitution, but as social supplements that support existing care
relationships. Consequently, the ethical utilization of SCRs requires an approach that views

them as public goods, supported by substantial social infrastructure and public responsibility.

Keywords: Social Care Robot, Ethics of Care, Human-Al Collaboration, Relational Supplementation,

Technical Supplementation
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