olglZ-
] =alst, ss=2a
LX) Azolwas, saAN HISHORA, BATmaE| LTS,
ol 2lx]

AARAT v 73 BHAYE 2AZ &
Ae] A9 FAZAE AYHIE ARG A
[e] [e)

fu

e UwrlEe 34
o §E Hd WHAEe] TP A Ao AHsta o)
O ARAER e ter)ed 2o AR AARslES AR
552 BAS] 98 49 2 W a2 dedn dow, JE
o WgRIEAT Blaaveld Yol Az 424 Pt Be
Stk heleo] AISHE BIAANE A7 AN ok B4
B ohfel QPSR Fal Q) Az 7k Ade] B AL
waske HA o B3940l P} Q7] Rl mepy ]
2o AEHE ANAARE 712 QIWAE AR S ABH
sel2 Ea ARl ol B2 avsel AdAde A%H
AN 428 ANFAA S22 e, vieHel A AR
Q7te] AL FYHE oA BAL UolN HEH FFelt
oJRFort gaa wele] FYsel IXE A3 Be, A EA S
gelon IHY & Ut APsAe HAFTh AW auke 49

A7Fe] A ABAS FAelt ekt sEe] FuA A sk

O il
Werlee] B840 tdsh] offth & =2 13eAM AR

* o] wRe 20139 AW AUOE FFATAUY APL o} AT
ﬁ%(NRF-ZOl3SlA5A2AOlOl9890).
w FhEev)etn
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mET A139%

zo] WA W4T gaa ekl AS AR 276N Yerled
2 A AAETIEd of 93E A8 wof S H¥E us, 3
oA ARl A ause) FdLle)r) 2t ofneh IAE AH
sal k. o2 Tl A & Edo] e S HoiMe A=

& ] 2l 2848 B dit
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Licolen M22 &2 2go| 34 / oldeE
. A&

ARFAARA o] F A7+ AgAtel s J453 BAEAS o)F3a,

i
A5 8099 BAZ A2 WESHRh 849 U Ban 87
°l

Ho 25 A3stetr] s vAhel e o o] d=Hlal, o
e AYspehe AUzt Ao ARt o] 848 A

A2z A2 YT F2 BAeATAY QA ) F SR o
B A 202 A8 AHolY AHARAR L Tl F
How Y WY ALY $HoR A2E TA) Husa
Ok AR EAAE WA AL B 2lad Belo) @ o
2 AZgT, trleel tia Adiazel A480) 2 oeee ¢l
o HetHes 1 iAol T e YrEAEEd ta) A8
Aelaige AR bdge] Bud WX ARHOZ AGS AL &

9 Aolch AT AQYAHS therlen B Ao QB
o Ze BIYL TAZ o|F A& AP S8 FA
7) 9% w2l 9y PEe 2 dodln v v 398E d
e AEe #204 AR DAY Feolnh vherlee] AVlsE &
FAe AZHE Aol o BEAMR oh)e) RFsHTRS Fa
A} A7, A} Adde] wA A} wsske WA ox B3y
o)7] wholtk Webd vherlge] HAEHE AHIYAHS AFHY &
9% Ba) g ol HEA gt A2 Addel YA
T2, Q7] PN, A7 B B B3} 0e FAFIN S0
Fopol PBY Q) dEolth B aust ARFAN 228 493
N gz Bgate], vidATsl AQYHAR Azbe] AYL et
gtk 7 gl U dehurks M QRS aTee FEe ¥
A2 e obd A@HA gke vee] B A9 FYssta ot
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ATAR FEFou ofF-Fort g2a Ao AIste] s
A Holur] Eahs A 2, ARgEES fedos HIEE 5
Fs3S BTk siATh aupso] A FAToe AwA 3

? 9 AFE didsle erlsd tigstr] o F
oh FE] WAL G AFol HMola @Al et fAE 5 A
Il of gtth= Fo|deta HAlA Ewsial Stk AT o $-2
o tia] TS 7HAek steAe BWekA| &tk 4t A7
dolu} AejA o] F o] vl gt HlTe BE3IEA
k=1 AF AEL @A A1 HEVOZ IAHE & gleA
T EEth Al ®ske A2 &8, Bv &29EY AEe dus
878 erlge] ANEkE PlEle AR Y] SAIE =edo
2N A2 &8 2o TS 9slal ok B = 1A A}
Aetdzel O wiAT g3 Aeke] IAE AFE, 274
Wered) 2e A ARHE s o] 43S A48 we] dAE 4
HE T, 330A AR aupso] Ayt e 9w}
SHAIE AAstela st} ol& ol dxle] &8 Edo] e SHAE ¢

e Az &3 HA B0l BAFS FEsteln duk

J
u—

AR Yo AR TFF7E WS 1930del AY
B, Fe MRk ALE B4 FE A W BN F1980
(O’Riordan and Cameron, 1994, p.160). =1 ARarHt2]ell A U2 Vorsorge
S Abde] 19749 WEO T/ RSO NS0z HEH] 7
o frafgh JFS 7A= el gk ARdES AL, e el
A3t 19841de] HuxoA o] sido] A ws|H thBoehmer-Christianse,
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1994, p36). EAAWARE “BAGAL AT BAST Y= 9
2 5

S A3} oln] dolyt 3

SHEE AAIY Fdarh ool st AN APt
S B3] 2733 1tiCameron and Abouchar, 1996).
2 Vorsorgeprinzip®] “@o] Ml foresight planning® T}
B gulE zta ok o] "oje gaa o, Bo ofuigt B4 &
oxe] BlGEY #A, A Al2=EH A FHE Ao & &
2 A9l aejar QI Q1Ao] eFe] w7 H4oke TY Nds B
APl KO Riordan and Cameron, 1994, pp.16-18). LA ApAoH)
A g2 70dd) $RERE 80 dd] Hulel] AX EH FAo| A
A FEs Fsha, AHFRS Resta, vlEarel A 8RS
FaFolal, HEE P07 Zo] R YSAUS A, HAY A
A A FEes AEste A 5o= dujdh

o] Vorsorgeprinzip &3] Q]2  precautionary principleZ}
precautionary approach@ W9E =], A= EUS TAo2, 3A= 7]
oA AT AREETED B AR AR fALeE dFo R St
WAsE7] Aol aRE AR WAEor ditke #Ees] WA

o to
AL
to
L
ol

2 (principle of prevention of environmental harm)©] At} o] F ¥Y=9]

4
Aole B3y BHAH] ZAGRAY, PAAHo] By BHAAo|
AR G Aol Agse W, A gaRe B3 B4

sWehe ol oiEiA A8Enh ARdei(precaution)? A
(prevention)2] 2}o|= “preventione F3EAAH S AAsH] $8H,
Ee Aoz AR AREE WY 54S A7) S5 A&d

) oA EUZH AHARRHS shtel S98 fagoz nefs =
Se AHARRHS Bl2a weldl @ Y 5 AIHeE ISk A% #
detkn @ 5 9ok
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gk

e < Ast FAIGEe)A, precaution= HF ThE Aol
t}. precaution> E= 9l thel FIE oF-E FHgith wEbA AF
g At e, IR o, HAY Vles aFFeEN B4
S 7HaA71EaL 3 = d ItO’Riordan, 1995, p.9)2).

1980\de] o]22] AR FAH o =oHt) 1982:de] A
H TAARAIRE, S AR olgke dolE ARSSAlE AR F
AR el g 32, A B i dFddS
Aol A Fajetar, wetA o g e w7tz fAE FATL HAR
o= AR ARCEARS Addetar Aokl ARdee o] HA|F
2 ST A ety A IAA A AR FEEHEA, o]

2% 93
[e)

2) oA precautionS HF ‘W02 7|3, preventionS ‘WA e ‘oip
o2 4. B =FAAE= precautions ‘AFA<|W, preventions ‘WAL &
AM FE3 o9} TS A SN2 precautionary principleS ‘APASS] Y=F)
02 §71a Y FFFE olF wWEIL UTHEHH, 2010, p.144, FBFF 2012,
p.45) AT ARHF e T IE HIEA] && AP, TYHoZ FiAE
T 93, FY7t ArERE AlRte] #thes e 1ERH 5Yo] Vorsoged] 9
nE dolfr] o]#$] Holth PreventionS WA E 7ITHH, precautiond ‘o
oz AR ETHL g1, Aol zte BT AHE HAS 9ulEr]
Al AP S GiEole AR IA FEe & Zolth AR &old #aA
< o], 2015, p.182, F3& F1F & Qich

AAAARA 2 (http://www.un.org/documents/ga/res/37/a37r007.htm). 4| AXAE
e FAEHCDANA “EE AWFeHE IS Aolx, zbA ZHAZF Ud=st
fevtet FHsA EFEHoOM e Zlola, 1¥ IS tE AWA A Fo
37] A3l I7Fe =9ARA 9] e mEtol dopa sfar, BEY 1132004
= “Ade)] W3l IS E FE7F e B2 AE o stk A digt
FUs gdoly 1 99 g s FHAgsl] A3l o)E rss Y 7]
Zo] AMg-Folob b AFElar, 1129 dfgto] “w 53] ol AL s
oF sttt 53], (a) Aol Wisl] & Brledt &3 HAANE 2 e &
g A FEth o)AQd diF FUig AES AL U de g5
g dols, A AP} AR o] FolAof gt 1 AR dEEHE o]9o]
Akdel] gk AR E3lE FRItE AL SHslor stk AAAQL ok dkol
A3 gots]A] g Apolle, dd S5 AASA et gska ik

3

~
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Lizolent M22 22| ZEo| 24 / 0|dE

_1 1
ol

19 Aol dojA Aol P AfolE Hola rkd AR
of tigh ¥ Aol Bsfar o] dZo] #shA gy ofefA, Al
2 g23 A 739 7I1RE ATdte HdA $E Azt 9%
HoE 93 HArle A9 A7 2 F Ao He EXsit
(Treich, 2001, Gollier and Treich, 2002, p.45). A% A FH% &
Aell theire ARLAE YA PHIZAR Adee AT 2
o oo e ool o]FofAe i3 # g A
ZHog Ayzehs Yoz prolch

AR gaa Bl Alole] Al disiAe, dAlY =
By 749 A7S T8 e F gl W] AR ERS o
A9 gza Frte &5 dAlske A5 HAR As F de 7
(Santillo et al, 1998)¥ ARzl g2 #2E 9 o H2
H 7R shel] AUA] gkEts ¥HE(Chapman, 1999)©] Utk v]=9]
AR 2 Fe e AR o] A3k ZA Qlo] AXFH ARE
duslele dFY A" ReFdFoeta oidth AR o]

T Bosix AA A e PE ZA 278 247} H
7] o ZAF agel] 4A #9525 Aok Aolth AZERIS A}
Aol =lo] HlEZ Al TS NHA Fv AT LA A|FE ojH

A2 AAT 3R E3HA sk ‘rHHIAI7I= Y3 (paralyzing principle)’ ©]

ro

4) ARt dejd FHATS ASHoR FEekal vk Y Adadh &
HeEAd A= o] 9HE 3y Wl dutdgE AAstar, TFIoAM=
el whegste] Apddpleze] ¥ e AE Fa IeEid, 2010,
p.114). o} 22 v5e] Feolle AT dFel uhet AbdeidHE 2a
I 242 T8 A o 3 Adawes Adeia FAE Je W R
AzeHA] Setk

5) & =Eolde 9ol riskE LEQ Holdl AP ew {77 Hue gaaE

= FAH rieh AHA 234 ool risk7}

Aget FHE rE Hohly] offua B7) wiEolth(E3
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ghe ol o ZEAQ] FAlgkal HIFsKSunstein, 2003,2005, 2010; 3}
%, 2010, p.154oA  ANE). o5 oAl M3 HE(sound
science)’ol] 7]%3F ‘glaz A T B]EHQ EA(cost and benefit
analysis)’E 1 tiFO2 AAJhe) whHo| FHA%S H3rsdt AF
o] 7k WAAY EEAS FASHL PEE AUAA 9BHoE B
Hil k= wEe] ‘gad BAPo] o AXHolgkar FAgth 229
Az} G55 T8 AL & i ST F e A¥e] ofyz)
a9 o Fo] E7Fse “AEE AT ol 28] ARddtdHoe] 3
Q3= Aot Whiteside, 2006; Stirling, 2007; Dreyer et al., 2008, 3}
o7 2010, p.155elM AJABNo] M2E AL 71E9] 2aa £49
A7 o} dlZo] BAE =ehe el @tk ol Aol
aiAe 713)HE} Hejo] vt EX|, o]5S oEA Alitsler &
AHA7E FAA Ee Aolth(EHN A, 2010, p.155).

EUdA 483h= ou]oAe] ARdddzle] tisire 1 59t oY
gk vl A7|HATk dE E0l, g&I Hrt ARE HHEE AR
o] AAE BFse AAH, AY TARAE 5 on] AR

d

6) 1Fthar sjA wxo] ARl ES AEElA] g A ofdul, ARl
olghs WAA RES ARSI ol ARHAWA  HEA|(precautionary
prevention)’ ol =23tk Hol| #-9]& T} lth(Harremoes et al.(eds), 2002,
pp.2-3). Hl=e] WHES AR A o2 1ol & ARRKESR] HlE)S
WAL vk webA w=e] S E ARdte] e4vt s EA)sHA|
v RS AR E O oW A& (precautionary preference)oll 7FTHL
3 4= ltiApplegate, 2000).

7) EUE 200030] ‘ApdAcubA=le] #3 EUZARYA A (EU, 200003 Aesix &
EPh o7]0lx] A o] gaa Wyl gaa e, gaI AT eR
ojFoixl gxz Ao it 12F AW 7|z Aok 3, 53] g
223 o} FA= ok Awstar Aok AT ARl ek At
Aole ol FofA A ekt sl vt Hav] £9A% A B =)
SAES] =AT B, ARl tigk T Ao 4 Alska Stk
(314, 2010, p.145).
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Lic7lEa M2 82| DEo &

=
~
=]
70}
(i

Holoh, Fe A8 BYA §lo] YAMERS s A ARddtd
o7 Fuate AL HEHFHoF ouyt gloh, ARdddFeo] AAlETHA
NZE 7S alsh] Aol kA FHo]l a757] wjEe] WS
Ade Aolgle 59 HIFo] AUTHKriebel et al., 2001) T ARAAH)
AL RS FAFRLY] Fekbs APsleled 282 F il IAH
PXE &AA A e 2 2HE 7S Aow, Iuet
o] B9 4857 skl 0% Flzel s ATl ArkMajone
2002). =g Y Mg a7, F3o] =& FHY VIE, UF
W SRS A AFoE, vlgo] Feks] gepbe UR B
tiAbe] &4 9, RIFH oA gFe Apddite] ARFAA TE AR

WK o] EAyog AZEtHMorrs, 2000, pp.7-13). WA FHA
of #AAA Fefoll BZA AFEES] HEE o= Ao| BIFsIEE, Al
izt gepe] Mde AP S Fdsshed ARE 4 gloka 5
Attt B3-S wEie] ARgEOA ofd A a} 224 ok
AL 3% o o@A sy wiol, ‘Azt Her o =97t TAS 2

Ha, AR o] A gox wlegfol] et S AYAS 7HAAM=
o} "thar dHoKBeckerman, 2000, pp.46-59).

AR o gk o]egt Tkt HMOHE Esial o] 43S A
3= Hele f—%ﬂ” FAloltt. A FHAEHY <x
~ .

7] 4 d Al
Hei= A8stee= 73'001 Stk g WM@M%O] 7S AP
AZpslaL ditiels, #7ge =old ¢ gle e 712 5 7] Wl
AR F o] H-gHojof the Aoti(eld, 2015, p.187-188).8) A

§) oVITE APPLNAS o 43} B AHOE ew, ok 8] A
W zle Wty Rewx] ¢rom 93|y Hsto] oAt WHS wrE 4 Ut
3 3AA, ATE) dist ARddEdRe A8-s AXska Stk AR oY
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o AT AN A8T ne] BAE B9 Ayt 2
HUE DAL A BT AT TS Aol A9 B9
ke Zolth Wk ARRPIANS Y A4t ge 2R

GGl H8S o, 7 F33} 37%2 TEFellA Ferd, glaa 3
2o} =27 %}E} 1A A Aoty utstd FEFo A9 A& H|
499 E4o7 ofd  sloH, ojze G EAA ZAs)
7] wjEo)ck o] Aolle ARdEaEs HY A& Ao
Hgshs Zo] A EA7} HA Fet)

AT TAE A AAAIEo] disie miEde deA ;43741

Apo] Bojulat veehs Aol Atk HY ATI|E] Ae
2 Agdrke o gkl BHIY AA el AP Ao} 3\:}%
Acleh. old ojmolde] AHAMANS AYSSE e 17 49 B
oA greth ol FEFH AuFle W wlel Y =4
A9 Beidoy)7] ofdrhs ol FEalq ¥ wee] Baage) o
@ 57 A9 AQA Px ARTAS Y A

QATRI0) SR o3 w3 Q1zro] Apale] of| WSt Tl AL

_l

=

| i
a

g Ao oFgh iAol elaa FA4I of| Zpol7t ‘2}%115 -E*‘%“S}X]
otk g EAdelt UNY 7Rt #st A 5ol Uehd e AR
W= okgt A 5]/\ A gH3(least restrlctlve)olfq B340l 2wHste] F
W AR 2AES &SN O 2XE f7sAE BeTield
2015, p186, 79). 1A AleINe) oka HAe #lam Bz Bkl
7123 A% dA 2X9F 24 t2A gk & 5 ok

9) Fdre HIEH o] Aol Aks B ol WFe R AAS e o]
9 '}ilﬂ‘j@’o] el g ezt S ERE, 2012, p.40, F10).

el APaH S FFoE o Agseldal Al=sta d=d, oA

2l 7&"] Al M EE Fofgh Abdel] disiMe 2384 G2 ARIERT 4 =

7 AQs ol Aok dtke elth. Ie AR RS 38R R 3

SJellA 719 Aol gk =5H —Zriﬂg] AYolaS FalM JrFolr FT

10)

E‘-FIO lﬂ

glaty FAlol AEA Unltsle] < ﬂ%}’a AEaka YTHILEE, 2009, p.
278-283). 9] =9 AL Q7 ,] 71908 713 Ju Azp= o7kl A] A<
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Aob SheA BIAT AR oH IRRE Bedod F YUrke
T}

HollA o FFE Foll ARdeaHS Agsr]= o

o
Zlo] Ui r)eolth &334, 2012, ©]A4H3, 2015, ©]59, 2009). 1 ©]
WirlEo] o2 Hov|esd uisixy e 553 29 wFo|th

it
ro

(e}
2 < WearollA g
ARR7ES 7HIZITHelEY, 2009, 158, F3 %), Wb Yier]&o
AR AES A8 4 T, e Rofe] Hd AT SE A
A& F e otk Wrleo] AR Alopder AF
AREE & olffe WerlEe] #AY oW 7EEdE tE AEE
e 9HES HEs] wEolth o] NZE e 4L YeEd
o] A fId A7 EHEA gdoz o AAE ESA HEUE
Aol Aok Yerlso] 7HAE A9 HERS A 2Yste AV
7F AFE A9t she IAHAE(Grey Goo) AU TRV,




2015, p195).10) terlEe BAl B7Ps® A7) AR UmEde] 4
AdAE BECE 9% og, A8 e Azg A9 J9% A
Aeked, 2Ae Yierleg B8 sl N2 At B9 @
BE FPssp ke golth trlee AEnt 84 Fe v
B4 FRANE AR 2H4S FUT 5 Aok G ol ML
B AZE 54 A
2o NEAS Az F g, ofd therlee B4 W 42
Aol WH} Az Al BRI FsT Rolga FkeIFY,

. o143
]

23}

7‘]<j1

e Aol K58 FE k) e 8 erle o) ALY w5
g 3R AEE ANRORA A7 FHY WAE Hl Ue SE
Gk herlEe BASH 9 ol 53 AABALS Auste] Az
sjie) 874 WA Qzke] A% Wsksks Rk ok, A7)
ZASE AL BEAY A ANE MAAA FA BT 9L
AL 5 Arke Ao J1Ee Bl tath 1 FoIAE g
SAPIE sl A4S 98 4FS Y 2 RelEn

1) 714 2 7FsAS Alvelestal F2= olfe= 249 gE54 74 AA7t
JEAIH7] wieletar st kA Wierlee obF AR G AdA7FsA
AAZE B3 vl tiE] AREERS 82 4 JdeviEe gdvE
Z HoFga & 4 Qo

12) RFsEdat BsiA Urlso]l FEUA E© AVle vlasdasdd
TR} T BEES|e} 1 o] U RIZFE S 9 §]IE,
olghs HuAth o] NBICEIA = ‘Weay] FEolxe] 244%3 ierle
ol olFE §FVIES FTAA dojg AEE U E HF3UTHRoco
and Brainbridge, 2003, p.2). oJtle] §37]&old e - H-Qx|Fo} 3}
71%(NBIC)S] @& Tt o] HIANZ HIFHE A vFe] e
zo] F7 Y FEES A HU

212



Lizolent M22 22| ZEo| 24 / 0|dE

Whe7lee] W Wk sl 17 v olsfstal 1
g A7) A3 QIR Q1A ZRAEe] o] FolHt
(Roco and Brainbridge, 2003, p.14) ‘RE=A] 7]7], QAR|73} )| HA}-F
g, Yerle, AAA 87IEe ol Azt 7AYol deds fA
TEN Job 3 AFshs AFFEE JtMcGee, 2008, p.207). °JE&
S 71 the st A7E Aolx, AT QIglolers o] Fasjo] Az
AZd shtel «xAE @ Aolgla AWdHRoco and Brainbridge,
2003, p.6). AT} Ve B beHFF Aleta FHs
FAEFHUAEES Besleg B ol Barlgo] okel &
GrHoz BANY F Y WG fom FAAG o5 3}
ol sl gle 2

AR, 407 5ee 2A PPRoRH AT 27
g = AP (Bostrom, 2003, ©]4, 2013, p.238lA A o18)ar e
ﬂ%ﬂi% AT Frge] 27]2Q Al EHOH WEPHEA, = o] wjEol] A

olr

‘IF

£

of
=0L_4‘
i
i
ofN
Y
_0|L
o ki
O,
)
1o,
Y
)
M Ho do to r

e ATBY) FAG ATALY nhY ge FAE A erle
2 o8 BARYIM, erleg 088 SHNLS B sag
S QIthe Sl AsE WER Atk olSelA] Uirlee TAE

13) EREFHUZE AAL oA AJAg T “wjefe] Vee TS
i RAoltt. fEle =3te] V194, Ikt B QIFAFY] A%, =
AePdel, 1%, ATl 8E & 59 22 A7 A 21E A
FUs A O]E‘rﬂ o AFSFCH Humanity+, 2002)”

14) Drexler= ‘U=7|&9] &R0 Agtﬂo] ATE Yot} HA 4= Ut} ]ﬁ]oﬂ w}
ol A4 & oh-aga Werlse Y ves *Hiﬂl ob. 2S5 A8
e 4 Aok o™ %741 A< OM A= Bwg 4 Uk (2006, p. 89)
al ﬂl‘% uj=re] YR AWrIFEe] oy YAl LS 2t ' AoE H
ok FHYATA (NCI) & ATt wES 93 HsARET “*‘71—?01
otk o] NCIZF Yi=719) & e 2015974 o Q3 u%d 25 A
Atk <NCI=EHEZ>E Adatr] e <@ o WYierls A& 24
FITHNCI, 2006).
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o

(o
L

frelolzke A=

& A 2o VT 9520 A7 Ao RS FeT
A she #e) 71%9)

Jo]tho]F 4, 2009, p.160, 56
o] AYAIthaL AZsle FAEL Y|

2.

s

W7l gk ol &3
&9 ATALEo] HolFe AUl o] AAEy Ad Erbss AE
olgfal Ertls) T ¢ YerleS B3 AeEH ol oFold &
Atk sle 12jgk V|| WS FAEF doe YT AUtk ok
Hog Wl zolx rofoloj= Ao 7|ugk Se4 Werledt A7FT
2HEF e ATIEEC] Heel QIFelAl Ade]l 2 rFsAe] sl
31 ZA33KBill Joy, 2002, p.310-312). 25L& Izt WEE FAE)
T Yorle 9REREY AL A B34 BRAS s
ola|d 4 gl AElelM AEE] A7t X Z2as 2RI &
=Y F Rl 295 9S oz feEdt E Unrles S <
EPFFE o)F A5 AREL U Be 58S 77 Ao] i
o AFEE Atole] T AxprL AlstEle] AAIH FAA apdo] LA

15) °J&2 NBICS EIA7} ‘Ueres S 3098 338 Fsiitk
1 B|BETEdward, 2006, p.38; O’Mathuna, Nanoethics, 2009, p.159914 AJ21-8).

16) G=rol A o]Folx due] FHATANA ARFEANA er|es gsiot] o
& $-&3he A gk S EQh Aoy AHE A8 £HS Al
Aol FES tAshs Aol diEiA AFEL ol 3AHF R APk F1A|
T er)Eo] sEEYolu ‘(ERAFHUF F 9 Uk AP A= AN
He A giside ol HAA] 43S Bieul, B3EsiA 2ulE 74
o] =ttal 17| wjFo]UTk (Bhattachary et al., 2008, p. 15).
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gL_l‘
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TS FalM FFAQ AEHFES T oA & s
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£ AS ARET A AN/IEES Bed B o) FaHoe A

Zete], 2EAY AgHo R PFshe VAATE JA-7Al AEH ]
25 B QIR FAE gt StH o, 2012, p.30). TR
3, =r)Es FAoR 3 Hd Ar|Es Qe Aol AEH
Ql oJEHS FEThs Aotk ¥ olAl 17t ARlo] 7|Es T3
A HEeE Aolmg Wste] weke A o= Erlssit EdsE
FAAE 23 A F, Ed AP, Y FA 9o U
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Nanotechnologies and Possibility
of the New Way of Ethics

—Beyond the Precautionary Principle —
Lee, Wonbong (Catholic Univ.)

The precautionary principle which is justifying the ban of
technologies, is based on the uncertainty of harms on future generations
and natural environments. But now it is facing new challenges with the
emergence of new emerging technologies which is combined with
nanotechnology. If we take the ‘precautionary principle’ as ethical and
legal basis of controlling the direction and speed of the new emerging
science and technology such as nanotechnology, there is a need for a
new ethical justification beyond the traditional cost-benefit analysis and
risk management. Because the uncertainties raised by nanotechnology is
not only the uncertainty comes from the temporal gap, but also
uncertainties that, through increased human capacity, come from changes
of the relationship itself between man and man, man and nature.
Therefore, the precautionary principle applied to nanotechnologies, is
difficult to be justified by the traditional ethics which is premising the
existing human relationships. Hans Jonas’s responsibility principle is to
expand the traditional anthropocentric ethics to life-centered ethics, and
expand the human responsibility to future generations and the natural
ecosystem. This is unlike traditional utilitarianism or deontology which
is justifying environmental ethics only on the ground of risk
management, and shows the potential to ethically justify the

‘precautionary principle’. But the life-centered ethics of Jonas is also
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difficult to answer the uncertainties of nanotechnology, because
nanotechnology is expecting on a synthesis of life and extreme
continuation of human life. In Chapter 1, this paper examines the
background the occurrence of the precautionary principle and the
relationship between the precautionary principle and risk management.
And in Chapter 2, we will discuss the limitations of this principle
when applied to the new emerging science and technology, such as
nanotechnology. And then in Chapter 3, it tries to point out the
significance and limitations of the principle of responsibility of Jonas in
justification of the precautionary principle. Through this attempt, we are
to explore the need for a new ethical model beyond the limits of the

current ethical model.

Key words: precautionary principle, cost-benefit analysis, risk management,

nanotechnology, the principle of responsibility
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