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KoaeKc 3TMKM UCKYCCTBEHHOr0 MHTE/IEKTa Seckie
B 3ApaBoOXpaHeHuK. YcToHuMBOE pa3sBUTUE CUCTEM
MCKYCCTBEHHOI0 MHTEJJIEKTa: NOYeMy Mbl FOBOPUM

06 UX BIMSHMM Ha OKpY)XKalowwyio cpeny?

A.A. Muxaunnosa, [.E. LLlapoBa

Hay4Ho-npaKTUYeCKMiA KITMHUYECKMIA LEHTP AMArHOCTUKM W TeneMeAMLMHCKUX TexHomoruid, Mocksa, Poccuiickas Qepepaums

AHHOTALIMA

MpobneMbl OKpyKatoLLEeN cpefbl KONOCCaNbHO CKa3biBAOTCA HA BCEM HAcENEHWM MUpa, B YaCTHOCTW Ha 3[L0POBbLE JI0-
[Le¥A, YTO MrpaeT BeAyLUYH posib B UHAMBUAYaNbHOM Bnarononyumun. 3arps3HeHWe OKpYKaloLLen cpefbl, COrNacHO HEKOTOPbIM
oLeHKaM, ybuBaeT oKono 9 MITH YenoBeK exerofHo. BHeagpenue cucteM uckycctBeHHoro uHTennekta (CUK) Bo MHorve 06-
N1acTV UMeeT OrpOMHBIA NOTEHLMAN B CHIKEHWUW BIIMSHUSA YE0BEKA Ha OKPYXaloLLYyIo cpefy, 04HAKO TaKue CUCTEMbI OKa3bl-
BalOT M HEraTMBHbINA 3QEKT.

BoamoxkHocTn CUW no ynyuiweHnio 30paBooXpaHeHUs HepaspbiBHO CBSA3aHbI C 3TUHECKUMM NpobneMamu, KoTopble BO3-
HWKaIOT M3-3a CJIOKHOCTM [aHHBIX CUCTEM W UX BAMSHWA HA XM3Hb M 3[40POBbe CO0OLLECTB, MaLMEHTOB M nepcoHana. lo-
MMUMO aCcrMeKToB, KOTOpble HEMOCPEACTBEHHO OTHOCATCS K anroputMaM, AaHHbIM U KIMHUYecKoMy npuMeHennto CUN, cywwe-
CTBYHOT [OSITOCPOYHbIE W HEOYEBMOHbIE Ha MepBblid B34 pucku. OHUM U3 TaKUX PUCKOB ABNIAETCA HEraTUBHOE BAIUSHUE
CWW Ha okpyatoLLyto cpefly, YUTO MOXET HaBpeAUTb 3[4,0P0BbI0 N0LEN KOCBEHHO. CUCTEMBI UCKYCCTBEHHOTO MHTENEKTa —
He TONbKO MporpaMMHoe obecneyeHue, HO U PU3MYECKUE KOMMOHEHTBI, KOTOpble HE0bXoAUMbI ANsl MX QYHKLIMOHMPOBaHMS,
TaKue KaK MpoLeccopbl, NaMsTh, AaT4MKW U Op. W3roToBneHMe 3TMX KOMMOHEHTOB W 3HEPIWS, KOTOPYK OHU MOTpPebnsioT,
O0Ka3bIBalOT CUNIbHOE BAMSHWE Ha OKpYyatowwyto cpedy. OAHO U3 UccnefoBaHUiA NOKasano, YTo Npu 0byyeHun ofHoro anro-
putMa U BbIBpoC yrnepoaa MoXeT JOCTUraThb 3HaUEHMIA, KOTOpble COOTBETCTBYKOT CyMMapHOMY Bbibpocy yrnepoaa oT nsth
aBTOMODOMNEl 3a UX CPOK CYXKObI.

B maHHOM uccnepoBaHMM NpoBefEH aHanM3 CyLIeCTBYOLWMX Nybnmkauwid, casbiawwmx passutme CUW, ocobenHo
B 31paBO0XpaHeHuM, ¢ UX IPHEKTOM Ha OKpYKatoLLyto cpesy. [laHHOe uccneoBaHWe JOMKHO LONOHUTL pa3pabaTbiBaeMblii
Kopekc atuku U B chepe 30paBooxXpaHeHmUs, @ UMEHHO — MPUHLMMbI YCTOMYMBOrO pa3BUTUS, KOTOpble ByayT BKIKOYEHD
B AaHHbIN KOJEKC.

Mo pe3ynbTatam UccnefoBaHuUA caenaH BbiBog, YTo BausHe CUW Ha akonoruio JomKHO yunTbiBaThCS NpU GoOpMyMpo-
BaHWM 3Tu4eckux HopM ans CUW B 3gpaBooxpaHeHun. 3T HOpMbI He0bX0AMMO YuMTHIBATH Ha 3Tanax pa3paboTku, TecTupo-
BaHus 1 npuMeHenns CUW. Bce BoBneYéHHbIE B cO3f1aHWe U ucnofb3oBaHne CUW nioaym (pa3paboTumkm, Bpauu, perynsTopsl,
W Ap.) BOMKHbI OTCNEXMUBATD BAMAHWE 3TUX CUCTEM Ha OKPYIKAIOLLYI0 CPeLly M MUHUMU3UPOBATH SKONIOrMYECKMe NOCNeACTBUSA
paboTbl TaKMX CUCTEM Ha BCEX 3Tanax WX CyLLecTBOBaHWSA. [laHHBIA NPUHLMN NPU3bIBAET CBECTU HEraTUBHLIE MOCNEACTBUS
K MUHUMYMY, NOBbICUTb 3HEPro3PEeKTUBHOCTb TaKUX CUCTEM Ha BCEX 3Tanax UX CYLLECTBOBAHMSA M NPOBOAMTL YTUIM3ALIMIO
(U3MYECKMX KOMMOHEHTOB B CTPOrOM COOTBETCTBMM C TEKYLUMM 3aKoHOZaTenbcTBOM. Kpome Toro, u3-3a CTpeMUTENbHOMO
Pa3BUTUS TaKMX CUCTEM M BO3HMKAIOLLMX C HUMU 3TUYECKUX AUNIEMM HeobX0MMO COBMECTHO NpeAsaratb NyTW UX peLLeHns
W pa3BuMBaTb 3TUYECKME HOPMbI CO0OPA3HO W CBOEBPEMEHHO BO3HUKAIOLLMM TEXHOMOMUAM.

KnioueBble cnoBa: KOLEKC 3TUKK MCKYCCTBEHHOr0 MHTEJIJIEKTa; 3TUKA B 3[1paBOOXPaHEHUN; YCTOVILIMBbIVI MCKYCCTBEHHbIVI
WHTEJUIEKT, YCTOVI‘-IMBOG pa3BuTUE; OKpPYyXKatoLliaa cpeaa.
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Artificial intelligence ethics code in healthcare.
Sustainability of artificial intelligence systems:
Why do we talk about their impact

on the environment?

Anastasiia A. Mikhailova, Daria E. Sharova

Research and Practical Clinical Center for Diagnostics and Telemedicine Technologies, Moscow, Russian Federation

ABSTRACT

Environmental problems have a tremendous impact on the entire world population, particularly on human health, which
plays a leading role in individual well-being. Environmental pollution, according to some estimates, kills approximately 9
million people every year. The introduction of artificial intelligence (Al) systems in many areas has enormous potential in
reducing human impact on the environment; however, such systems have negative effects. The potential of Al systems to
improve healthcare is inextricably linked to the ethical challenges posed by the complexity of these systems and their impact
on the lives and health of communities, patients, and staff. In addition to aspects that relate directly to the algorithms, data, and
clinical application of Al systems, long-term risks exist that are not obvious at first glance. One of these risks is the negative
impact of Al systems on the environment, which may harm human health indirectly. Al systems are more than software, having
physical components that are necessary for their functioning, such as processors, memory, and sensors. The manufacture and
the energy consumption of the components has a profound effect on the environment. One study showed that when a single Al
algorithm is trained, carbon emissions may reach values corresponding to the total carbon emissions from five cars’ lifetime.

This study analyzes existing literature linking the development of Al systems, especially in healthcare, to their effects on
the environment. The study is intended to complement the emerging Al Ethics Code for healthcare, specifically the principles of
sustainability that will be included in this code.

The study concludes that the environmental impact of Al systems should be considered when formulating ethical standards
for Al in healthcare. These standards must be considered during the development, testing, and application phases of Al
systems. All the people involved in the creation and use of Al systems (developers, physicians, and regulators) must monitor
the environmental impact and minimize the environmental consequences of such systems at all stages of their existence.
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This principle calls for minimizing negative impacts, improving the energy efficiency, and disposing physical components in
strict compliance with current legislation. Moreover, the rapid development of Al systems and the ethical dilemmas require
that solutions be proposed jointly and ethical standards be developed in a manner that is consistent and sensitive to emerging
technologies.

Keywords: artificial intelligence ethics code; ethics in healthcare; sustainable artificial intelligence; sustainable development;

environment.
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