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Abstract

One of the most significant developments in molecular biology in the last few decades has been
the genetic modification of various organisms with different genetic engineering technologies. In
particular, biotechnology companies and research centers have developed multiple genetically
modified (GM) crops by inserting genes or editing the genome of existing crops to enhance their
productivity or nutritional value. However, these products have faced strong opposition from
those who consider their potential risks to human health or the environment seriously. Many
opponents of GM products appeal to the precautionary principle. A serious objection to
the principle is the following dilemma: any version of this principle either is so weak—so
ineffective that it will not probably be accepted by its proponents—or it results in conflicting
policy prescriptions. The latter situation is known as the precautionary paradox. In this article,
after examining the precautionary principle, the dilemma objection, and the precautionary
paradox, the considerations related to applying the principle to GM products are discussed, and a
solution to the dilemma objection is proposed, which seems to be particularly successful in the
case of GM products.
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Introduction

The precautionary principle requires that if an activity poses a threat to the environment or
human health, precautionary measures must be taken even if there is no scientifically established
causal relationship between the activity and the possible threat. The principle, which is a
qualitative decision rule with multiple (stronger or weaker) versions, is being challenged by the
so-called dilemma objection. According to this objection, any version of the principle is either
too weak to be accepted by its advocates (as an independent decision rule) or so strong that it
confronts the precautionary paradox; the paradox that applying the principle to an activity and
the prescribed precautionary measure will result in inconsistent prescriptions.

Resolving the precautionary paradox has been the primary focus of efforts to address the
dilemma objection, and it is commonly held that pursuing the first horn of the dilemma will not
lead to an appropriate resolution of the objection. In this paper, my focus is on the first horn of
the dilemma and I argue that a “weak” version of the principle, which is close to the classical
principle of maximizing the expected utility (PMEU), could still be a viable option for resolving
the dilemma.

Precautionary Principle, Dilemma Objection, and the Precautionary Paradox

When there is considerable uncertainty, the precautionary principle as a qualitative decision rule
is a prime candidate for decision-making—where, due to the lack of reliable estimates for the
relevant probabilities, PMEU cannot be applied. Some general formulations for the principle
have been proposed as it has multiple versions. Manson’s formulation consists of three parts: the
damage condition, the knowledge condition, and the remedy. The damage condition is a
requirement that the potentially harmful effect must satisfy in order to apply the principle. The
knowledge condition is a requirement that the relationship between an activity and its potential
harmful effect must satisfy in order to apply the principle. The third part is a remedy that must
be taken whenever the damage and knowledge conditions are satisfied.

It is possible to specify stronger or weaker versions of these conditions and the remedy,
leading to different principles with different strengths:

- The weaker the knowledge condition, the stronger the resultant principle;

- The weaker the harm condition, the stronger the resultant principle;

- And the stricter the remedy, the stronger the resultant principle.

The principle is then confronted with a dilemma. The first horn of the dilemma is that a
weaker version of the principle cannot count as an independent decision rule. The second horn is
that a stronger version of the principle is subject to the precautionary paradox: applying the
principle to an activity and the prescribed remedy will result in inconsistent prescriptions.

Those who oppose genetically modified (GM) crops commonly appeal to the precautionary
principle to call for a ban on these products. They claim that these products can cause a range of
dangers, including gene flow, superweeds, biodiversity loss, marker gene effects, and health
risks. However, the dilemma objection is even more evident and more serious when applying the
precautionary principle to the cultivation or consumption of GM crops. It is because, the
proponents of these products argue, they can play an important role in eliminating hunger
worldwide. Thus, banning the production of GM crops might have serious harmful effects,
which calls for a second application of the precautionary principle.

The “Weak” Precautionary Principle

A number of solutions have been suggested for the dilemma objection, most of which tackle the
second horn. As the discussions concerning these solutions indicate, it seems that none of them
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are promising. | argue that the best way to address this problem is to follow the first horn, which is
to adopt a “weak” version of the precautionary principle and demonstrate how it can be rational
and viable. Thus, I argue that a “weak” precautionary principle is not necessarily unacceptable. To
do so, I will focus on what “weakness” may mean in a “weak” precautionary principle.

The strength of the precautionary principle can be determined by two factors: application
domain and prescription. First, the application domain of a principle is determined by the extent
to which cases fall within its scope. Weak harm and knowledge conditions result in more
activities being subject to applying the principle, and vice versa. Second, the prescription of a
remedy that places more restrictive and costly limits on an activity for a longer period can result
in a stronger principle, and vice versa. Thus, an actually weak precautionary principle is a
principle with a limited scope and a less restrictive and costly prescription for a short period of
time. To evaluate this characterization, let’s consider three cases:

i) Knowledge and harm conditions are characterized in a weak sense (leading to a wide
application domain), and the remedy only prescribes monitoring the effects of the activity for a
short period,;

ii) Knowledge and harm conditions are strictly characterized (leading to a narrow
application domain), and the remedy prescribes a permanent ban on the activity;

iii) Knowledge and harm conditions are strictly characterized (leading to a narrow
application domain), and the remedy only prescribes monitoring the effects of the activity for a
short period.

Cases (i) and (ii) do not describe weak principles: the wide application domain of case (i)
ultimately results in high costs; and despite having a narrow application domain, case (ii) again
imposes high costs for long periods because of its strict prescription. Case (iii) constitutes a
weak principle: it has only a moderate prescription for a short period of time.

However, in the dilemma objection, “strength” is primarily a matter of whether and to what
extent a precautionary principle can be considered an independent principle from the PMEU. In
this sense, (i), (ii), and (iii) could be seen as describing “weak” principles, and (iii) would be the
“weakest.” Now, consider the following case:

iv) Knowledge and harm conditions are characterized in a weak sense (leading to a wide
application domain), and the remedy prescribes taking into account the imprecise (subjective)
probabilities of uncertain risks of the possible harmful effects of the activity when calculating
the expected utilities.

Case (iv) describes an epistemic understanding of the precautionary principle. Although it is
“weaker” than (iii), (iv) may even result in remedies that are as restrictive and costly as banning
the activity. Thus, (iv) is not weak at all.

Case (iv) may be seen as an outcome of following the first horn of the dilemma objection. It
seems to provide a principle that is not “strong” in the sense discussed about the dilemma
objection, but at the same time, it is not weak and (thus) unacceptable.

This suggestion seems to be a viable solution for the GM case. First, those who oppose GM
products bring up evidence of their risks. Their subjective probabilities can be used to calculate
the relevant expected utilities. Second, the proponents of GM products mention the impact of not
cultivating these products on global hunger. Their subjective probabilities can also be used to
calculate the relevant expected utilities. PMEU will serve as the final arbiter.

Conclusion
It seems that the most promising solution to the dilemma objection can only be obtained by
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following the first horn. As argued, the epistemic understanding of the precautionary principle
provides a “weak” version of the principle, which is neither weak nor unacceptable. And it
seems to be an especially viable solution for the GM case.

References

Bryant, J. A., & la Velle, L. (2019). Introduction to bioethics (2nd ed.). Wiley Blackwell.

Clarke, S. (2005). Future technologies, dystopic futures and the precautionary principle. Ethics and
Information technology, 7(3), 121-126. https://doi.org/10.1007/s10676-006-0007-1.

Clarke, S. (2009). New technologies, common sense and the paradoxical precautionary principle. In P. Sollie
& M. Diwell (Eds.), Evaluating new technologies: Methodological problems for the ethical
assessment of technology developments (pp. 159-173). Springer Netherlands.
https://doi.org/10.1007/978-90-481-2229-5_11.

Levidow, L. (2001). Precautionary uncertainty: Regulating GM crops in Europe. Social Studies of Science,
31(6), 842-874. https://doi.org/10.1177/030631201031006003.

Manson, N. A. (2002). Formulating the precautionary principle. Environmental Ethics, 24(3), 263-274.
https://doi.org/10.5840/enviroethics200224315.

Myhr, A. 1., & Traavik, T. (2002). The precautionary principle: Scientific uncertainty and omitted research
in the context of GMO use and release. Journal of Agricultural and Environmental Ethics, 15(1),
73-86. https://doi.org/10.1023/A:1013814108502.

Roser, D. (2017). The irrelevance of the risk-uncertainty distinction. Science and Engineering Ethics, 23(5),
1387-1407. https://doi.org/10.1007/s11948-017-9919-x.

Sandin, P., Peterson, M., Hansson, S. O., Rudén, C., & Juthe, A. (2002). Five charges against the
precautionary principle. Journal of Risk Research, 5(4), 287-299.
https://doi.org/10.1080/13669870110073729.

Soule, E. (2002). Assessing the precautionary principle in the regulation of genetically modified organisms.
International Journal of Biotechnology, 4(1), 18-33. https://doi.org/10.1504/IJBT.2002.000177.

Steel, D. (2013). The precautionary principle and the dilemma objection. Ethics, Policy & Environment,
16(3), 321-340. https://doi.org/10.1080/21550085.2013.844570.


https://doi.org/10.1007/s10676-006-0007-1
https://doi.org/10.1007/978-90-481-2229-5_11
https://doi.org/10.1177/030631201031006003
https://doi.org/10.5840/enviroethics200224315
https://doi.org/10.1023/A:1013814108502
https://doi.org/10.1007/s11948-017-9919-x
https://doi.org/10.1080/13669870110073729
https://doi.org/10.1504/IJBT.2002.000177
https://doi.org/10.1080/21550085.2013.844570

WA | N gatme s 5  bolas) ool Jloe] 15 o

Pl Jof Jlost 48 ol
(i 51 33) (S 5 DT N0l SY gazo b 49

Gl S 20l

h.bikaraan@nrisp.ac.ir .l (e 58 sele Cunlius Claind duwio (S5l 5 (5)5k3 qole ()5 Clalllas 09,5 ¢ bkl

oS>

L Laoylspls] 9_@;33 ! Ol sl aas da s JosUse wlibicansy 5o e sl ) S
3= (GM) &,_i::sjz.x,:c‘jw\ SNV games ¢ ol 5sb 4 .Sl 034 K5 pwdign alies (glags 5l
M ) Gl L C8S s (Sosere Gl GBua b s o gmse OV guame 055 il 5 b 05 005380 b
53 7S (5l JST5 b SV game ol Lol il a0, (655l s LS5 5 Slidos S)e Lawss lagl
A5 g oz g saes U s il oSl (g1 1y Lapl Jlazm| Dol oz oS Wilodds a-l e Slallses
Sl 5 1 3 gy e el 8 By e b ool 4 GM s ol 31 5
NS s oy s b (bl SLIBl L ¢ el Conlabeie 55 b (o gdr Dl b oIS
s 48 ) G i b ol ) 3] s 2] aligs (e bl ol g Sl
A Sl ot e o O olate b Sl 25 b et GRLIEL (B 350 5 o
Sbls 5 b JSie o (blaxt Jol oy 3 g e ) s il el blaxl Sl
2> JStn sl (ol 5 0 o) ) OM SV gz Jod () Jlos] 4 By oo Slla>She (L)

g 0 4y 3550 OM D guame 3550 53 035 43 45 25 50 ol

Jiiw 4\;:—*125‘5.1_9 :)M‘ J)j.é C,\:;jlha cg;LL:}l;-‘ J.,p\ Aé.:‘bj EMC))\‘»#‘ QVW :h°3‘3'..w
cblel W Soshl ¢ alygs

AMEAVARYRR RN IR éub‘ AMEAVELVAMS :u:ﬂ;\i@)\: AP AYY :C»| éul: AFY/VIYY :c.jli)aéwb‘

sl gy (e )l 5) S5 E.,\_,‘.,C)‘L«ol SN ymes (..:_13.3 5 bl fol dlesd s ;;"’L VYY)t gl S
APENYO DS c(la il 5 Lo 2l 25 GO des talis 3 5) D5~ il
https://doi.org/10.22091/jptr.2025.11379.3132

m This article is distributed under the terms of the Creative Commons Attribution 4.0 | http://creativecommons.org/licenses/by/4.0


https://doi.org/10.22091/jptr.2025.11379.3132
https://orcid.org/0000-0003-0056-0190

VY Foglad FF 090 (oS — indd slo gl | YFe

dodlo

Ol DSl ot dns iz 53 (J5SUpo polidlonsy 52 02 A5 5 s S0 51 (S0
Slai 53 Lagssld ol il 035 S5 omikign Alises (glacs 15l b Laojloplbl ¢l (S5
SasbBms s 53 o3 JIISST Sl (S309L5S 5 e 3lmals ( (S 3 L@M cilizes
G sadme (GM sl e ¢ s ) 5) (55 83 ((slaydy) DY paae (5355108
o= ol ilod b oo (6 sl s LS, 5 SLades 5 S1e b 0 SUSS sl
Lagl iS55 (S asere SRl e 4 a5 se SV sammms 35 al 5 b 03 025531 L ¥ gummes
53,78 S 22813 Ly iy S 5 oS e ol Ll 352 o ol 53 38 3300 A
Sl g (g o pamms 5 Gl Cuodn gl |y apl o) Sl o S ol 4o Ll
Lopaser SN ol Jloz] ite ST dllas b Ja;'f ciles Joluws dansly 43 K03 (55 5]
Y ) Sy 23] ebplosl Slallas s o]t sla 2l 5 = Jasestnn 3 T
) 03 el 035 gyt gy CoabaBpde Lo L U1 s 00 Sy e draloes s L) il

s o Jonsia " oLl Lol 4 GM Y pammms gliles 31 (6o el
Sl Sl 53 o oo 5y 3 (e b 305 A slaesions bl o
Jlesl il o 25 4 ) (blamt DLl b «ale Comibps 5505 b i (s Sl bs
Sl O ol gldes glesl 550 Jloiml Sl las 4y 4> 5 b GM SN guaes 5 Juol ]
e Ll iy SN ol e 5 28 5k 15t e U 5 gl e
JSie (bl Jool o i S 3 (5 Sl 0351 55055 (S3kme OSLe by bl
Jeol 3] Sl 2 S 3550 i o o))l s b 4 (Steel, 2013) ol T al 0
oo S5 25 b S GRLIED iy 9550 5 Sl S0 oS il ono 0l b L
./(Clarke, 2005, 2000) Cul od il | bl | puSo3bl 5 Sl 3 g o a0 3 o lae
e SN s (] 5 105 Bl il 5| (bl S350 BM N s 300
Sm Logaien |y 50051 i d3l5 e A5 Slasis 3 (EalS b SV puams o5 355 0 b
(D3 ) 53 25t pia g 53 (S S a8 4 BB e il 5 sl ald = B (laphS
e e 4 L5 o0 OV pramee B juze 5 LS G ey blal ool e Jlas]
O Do 5 sy (im ©0,5 6 Sl ONsaames (2l e 5 il ok 5 4l oSl kel

1. genetically modified (GM)
2. precautionary principle

3. dilemma objection

4. precautionary paradox



VY | e gumtne s 5  boliis] ool Jloe] 5 Lo

Dyl pmin yo)sie pules 25 55 4y (blaml Lol oplply o ge5 1l

035 Sydane (bLml Spalily J im0 09 55 Aiss JKos Jom sl B 2l
23 bt Sl 5 liss K ¢ blixt Jool (Gl go (puny 2 3 o s pl 53 il
3520315 GLAS B 558 g0 (AN ¢ s s 58 sy 52 OM SN s 350 53 305 () (IS 2l
= 555 ey e (blal Seabl ) olay sl AN & ¢ alyss IS 3 d)05 0 Sl oy e
dmwloee o Sl a4 S bl Lol 5l glasens o uds s aCond aly93 ol G 35
S OM SN ames 350 53 Jomoly al DlamMo g 2 b s oSl S35 S 590 Sy ylhas
el o Clé: o

Sblinl ol

Soz]aS o, & 53 (6 S peamdl mimm Sy Tl 53 (S el 33 $5520 Jol S
Silwtiiey Jool =l oas [ Cilites jsal ming 53 apmandd (Dlad) (slaasy sa/laeylb
Gt 3 s il 3550 oy sllae o) (PMEU Lt lay « g ol ) S5 350 o plles
el s o Jlezl 3 ecilisen sl wios 53 pansh 2 (Slaaiy allao s o Juol> (6 o
:(Hacking, 2001: 118) 3,15 s 2= auw Sy Jail 2 53 (6 S ool 0l 258 oo dles

RCHREORIW 23 GLAD (e -

(A) San Sla S i -

CUALS)) s5ol mzs o2 53 oS (ladaly) &y 5aloylb oo -

Dyl oo dsloes 5 D0 4 (BUA)) S gl Sl 590 Coy slae

EU(Al) = U(AL,S) X Pr(S)
jz=1 ] ]

Sy S Ol e PMEU bl oK 5l o5 3105 1 5 el Jlal w5 Prol 53 o8
S glhas 015 oo e S0l sb 0 uils amgo 5 Ve (1S )l 1y Ul )50 oy a2
>J§WL>=AJ.£)C)))¢4J(CJ)MJAU§M LSLAJ"“L..‘.’, wb\jb)uz’a‘ S)90

EU(A;) = ) U(C) x Pr(C;|4;)
]Zl J j

1. principle of maximizing the expected utility (PMEU)

S 5 din Jge agrends daly 53 45 025 Gasela ) Oler iyl Ol o o g1l o sel o AL (s Y

0352 Sosh S (53040 1y b3 (6 hes 3315 B o (63505 (81 e . T S e U8 5 gl
s B30 5 0o gl a25 5353 0353 5



VY Foglad FF 090 (oM — indd o tmgly | VFY

ikl - Lo S iy (oo 2 (S Casbins 5 (6 xS s 53 W le 855 2B ¢ pulsd ()
D05 an cdlae ol Lol =(PR(GAD) b ,5 bz 55 (seiae) Ladsly 5 S s o
21 el Sl H5eb 5 Slas 55l ISl
3 s b eais Qe o 9 65 ol il g alaipds Sl 53 (5 oS oo L
) o Ko e Ll 3550 (SLaCa shas A wlows 5 300 592 5 Pr(G|4y) (sbadlez>]
arlge (g SLaylSoly b g i Jaul o i Slegioga b Ol 53 48 558 o Jals |y glaes e
Jsmol o a5l 3 g 5B e i 0l 5 4o O 3 s Sl 55 oS s
035 Loy Jomn Sl 45 Jgotl () 51 (S5 0313 595 Cpmbabods Ll 33 (6,8 ol (50 Al
poge Smygoee L ol il o 50 0l e 1y Jml ) 2 (oS S s oLl Bl L)
el L5 53 Ly e oy _placsl L Cilises lacKin b s logs a8 5 S adalis (bl
el 3 0352 ) 3 Ul gy e iy S 31 68 g i) S 235 e 0l s s 3ol )
35 «(Bodansky, 1991; Ahteensuu & Sandin, 2012: 964; Resnik, 2003: 329) V«g;w,\ O
351 5 aS (S uS JSle |y cmnd Jdis b i blasy ol ls 350 55 )b 0L
Al 5loyd 3 2 (S 5S o) 5 o(§ slaly
33,8 3l DT 5528 e slodl 55 oy 03 5Lin s o bl ool 5 6
2350 Jool e Mol stad 3 ool pl & s o gloml (2 by e Lol (Sandin et al., 2002)
(o aslo LD VAAY s 0 50 5 00580505 53 dresl s G oo 5l o 9lo jl il 57450y
il ool 4l ol 53 .l
aoams L) Lacdps bwg UL bl Gl oo 5l Bl ) glate o,
L sdr obes doig L e s b dlasl los S 55 g (Qlinla UlS
G Sl s e 4 Wl ade JolS Comdad lui )5 5925 p LS
3 5d o3l S ydaes o 55 31 (6, S o 53 48 oy g pde Sl sl
(.l 5y 31 ST United Nations, 1993: 6)

Olsl 5 Ol-Maal pl Lol diies Sglite sl audd Bl 4 1(C~;.‘123r.1&))} (Jah oonlio a8 358 am s L )
(Cgrbboden it oy I gy o Gadlazl 5l elio (e ol s oS s e ol ljd]a.,lj.ﬂerp L;ﬁfrfm
ol ozt Cabad o ) Sy Tl 5 el 03 LS ey Sty Byl 285,850 5 5 IS oline &)
(unprobabilized) edi Jlza-!,8 Coalad pen |y adlazo-l 4y oo s> pe L) 5 5 (probabilized uncertainty)

«(Hansson, 2022) £ils>-_» (non-probabilistic) « Y18 Coxkad pten b
2. An ounce of prevention is worth a pound of cure.
3. Better safe than sorry.



VEY | cpumtne s 5  bolias] ool Jloe] 15 Lo

o 3 Lol s o i a5 6,800 bl sl 5o (bl ol 50
ool gy (o5 S Sl odd s s (oon 303 595 2CslS s du ) 50
ke laase s ¢ s rem 4 I3 39y bl (gls Juol 4S AS gLy 5 S ST bl
OIS Cmlis Cs cns Bl ool S ok - as il (slacs iy Bl ol
(535 bl Joo) S aS I 53 )08 e 5L el 3 (6 s b SLSS1 61
".(Soule, 2002: 19) LS s 33des iy s |y LISl

gl dSIaB S S 5 Lo 3y50 (blil fuol 3 ilises (slaasens oS 5k olen
Do Slgidiay 3 il 53 (ol o o ool ol 5 IS (Gl g0 ) 3
Sl gmta Jio $3lgitig s 1S n ealinal Jool (al a0 512 (Manson, 2002)
s () La S plas) Lo Jlaimp T kzan eylamp 5 ¢l ellaimp (Bl Lo jls b
a1yl 31 (st oD &l ) oy sdames 315 0580l oS i _glalnd
Sbaoslsel il (3l 5 ¢ b lines 2SI Glaglins A5 o dod Slals s §il pun Jod )
A8l Ll laimp S i o S T 55 ((C)) Lokl (lan) L Sl-p . (S5 808Dl
(S DUl L3 zalS dles Slga (2l dile s )10SS (sl Codw ) S 3o
S5 g 51 il 5o a8 At LI 35 Laojlrmp 0T Ao 5 il £ 50 claaisS o) 5
el s el S aa (Glanbis s (] C35e 3 (Eodlnbmp S JlS LB 5 sl S
o (bl ool s dlad (g0 L1853 51 (gm0 Sla 350 )3 2 (sl S s plowil 5 (L
Steam e Slasetio ) Gl Ojle Lt bt e b5 Sl byt e
35 S o L) DLl plosil U il iy auly Slmp S o8 -6 p b iSiL L oo
e daly s i bo B a0 Cgning 3l ol Oyl 55 i ns L5 (Manson, 2002: 265)
3 Sl Opaian byl ol 55 pale Comlaods 5 - 5 (Manson, 2002: 265) JSl-p 5 Collai-p ol
L) Pr(GHIA) (L) Jlaz 31 333 T (et 5 3,8 o eyt |y O 0ok 0351 1 05 oo
aah (Bl Jool IS lla g5 o35 ol 4 205 5m s (oo Sl 23S 5 oo slaskaly
S e Slgiing ) e

Sgb g Lou il Dy90 b 53 aalsl 3 )

Steel, 2015 ¢Sandin, 1999 .G calive toleS (s gdu 50 Sl .Y

A4S Sl 0l el 513 Lol ze 53 (€D SN o = (gl (py S~ e-remedy ce-effect e-activity 35 .7
(Clarke, 2005 .S5) ol (o Sames) (€NVironmenty Jsl <~ 1,50

4. damage condition
5. knowledge condition



VY Foglad FF 090 (oS — b slo gy | VFY

Oles Ay 5815 S 035 o 1y ol by [l 5383 55b 4] Clime S
e lrmp b QLS b olSET S 03,51 5 | S me b5 ¢ Slp 5 Cllaimp
(Manson, 2002: 265) LS w25 1
Carter & .S 558 0 jasinn ool gblzb-\ ol (38) (Gl 5 () 15 (..AL.; L
Lo, 5 ) SFEs Ao semmn 534S Lol lina pl 4y blal ool G 35y 558 (Peterson, 2015: 3
Ol b (bl ool D55 by o)l 5l S o (Blim) o8 5 05 0 Jab
:(Powell, 2010: 183) 5 aseis 5 ypmo & B Ay S (Sla S5 ol
580 FSH blom) ol 255 iy 85 S Jgr L pme by 56
5h o S blim) fol by FELS fe oles by% 508 A
Py S8 (Pl Jool 35 ks SES S olrmp 5B A
59,55 pattia i By 5 A astia s)lme Ll (BLas) ol glasiens 51 5 5
S B ool 5 niens i ) il bl ol S5 iy Lo ine sla o
o Al e (S ol 53) ‘«L;\!J;ﬁ\» I, Lagl (Sandin et al, 2002: 289) 4 Ken 5 -pdies
Tt Ol ol bl ool M8 b (6l et 53 5 Lisd gr s pe hens
e 3 e 4 o i 55 Al 65 343 Al S5 5 s ol L bles) Lo
et Jool el 2 2ls GBS e

blial (w930 g 2ly93 SN CalaSpas
L e Moo ool ols ale Calabpis b pms b2 bl ool (Slasiins o0 (5 00
Copmbabod e ool pole Coalaipie (V4419) i dutas 55 (blasl Lol £8)Lea slal 3 g NP
A6 LSl b Jlaz ol Lol aopls 395 b 4 (0, blses Jlaz) b Sl oS Coslins ol 4 sole
L5 Sl blove 555 s (sl ol g 50 Bl Jhay Szl b (e sims ool oo Coalis
33 ot Do ot 53 ks Ly s blsee " (Steel, 2015 101) s o 53 Lagl Jla!
{(Ahteensuu & Sandin, 2012: 969 .SS 5 «Stirling & Gee, 2002) Llos 5 aseial gladely b
0352 eale bl n (5 |y (alaB) (salple Lo sy o8 55 oo dlasd ey (bl ol im0
Saly s Bl ol odbodaels blas/ fool ¢ ool pl S Col S et 4 daas oo LSS

1. argumentative
ol ol Cmey iy allie 5T 23y 53 (Lo Jool &5 00355 (638 (stmmer 2950 53 .Y
et b Sanlaieds 65 sl 51 (Hansson, 1996) s ol b 4 .3)ls 55 63 sl pede CoalaBoe Y



VPO | cguamme ey )3 oluis] ool Jloe] 5 Lo

Aol a Sl (bl 1ol Ly Sl blses o 5,8 15 55 b asils 5550 blses (5l 5 (_akb)
.(Sandin et al., 2002: 288 (fn. 1)) 4l (5 ,S i)
Aol Slmp s Clad=e ol S S 255 43 s Lo 3 oy €0y s (ST 3300 3
Cd 530 355 (61 (SIS ol dallon Lol il anils (OISl (65 i 355 45 L
PRCRETIRIY ps alis oy Legily als Conlabpde Gls5 oo Lol 53 (o () 4 2L
;; dy oo 5 4 Lol .(Manson, 2002: 264) Ceils JSl-p S b Culaimp G Al 55 o e
bt s BS bl (bl fol Jlas] 6l S5 Coalabpite Coalaipite 5y 00l 43l
Il 350 Sy shlas delone OISl 45 0 58 fnsite (blom] Jool g bl Sloy oS Al S 50y
s Al B s s S 5 Cllaime s (sloki d\; aly 81 oo Lol il 423 3
Sl s o a0 (bl Joo) Qs o7 005 (o (J5BB somi 0 y sl e Jlaz 052
e e Ao ) Combabede cpl by o 31 U 5) 50 Sy gllas dloes 4 L (5 e
e iy Bl 8 3y Sl s Cllabmp O (Siased 5 0l 255 s e S
=L ((C,.:.xlafe(a.\_o byt ly bys ol eyl 5 .08l s 3 Pr(Gil4;) ()l 3l enlio
Lol el 55 Slmp 5 Cllabmp o (Sas 3l nlis (e alpmlaipe b5 allas ki
] ol b (el (Ol by |y -l bt ol e bl (0 Kewd) b (6l Kot i
iy 550 OSa 5 (ppekis 058 0l 53 s (Saad pliws 0 |y o i o 0155 B 30
Sy [p Y GILa S (JalS ale Coalab 1 pl0n S ool T ool (ol 403Y
S (S35 2 Sy [ =] blim| Dlaludl a8 G Lims (T 4 ol (S5 o oo
.;)L.X._B.)j_}.jo_gvj_.]a}'&_i)j_?‘}j@?ﬁ(QTRQ&)&‘@EJMLZ@AG
(Sandin et al., 2002: 291)
O 31 oo Sy e s 8,0 LS b, e b2 5 iy AB SV
JSCs 5 s e 1y 1y bl ool Jas) a8 ol (6] i 5 me Sl 5 (93 S e
e o ) il o el pa b S dagd Line ool 0 | OISl B8 015 oo c6L,S g
S Sl iz aq b 50 |y (i e lresls Sles g0 ) 53 o8] Sl 0 Sl
b cidas dolne |y Codjms b8 Gl s oo 5 40 ploil o o o 0l b2 511 61
Kl OISl b2 5 CabiBpls
s ool gl illas o alyss S blis ol 3l e sl ) LS L
g0l e as bLaml ol 5y ol 3l s g oo S35 PMEU & Sae _blis| fol Cinio

1. vacuous



YT Foglad FF 090 (oS = indd sl ingyy, | VP

oSl a5 (bl ol (658 slaase s taas o Cows 5 JRLIE b (gl 1y 555 Cold
Ll Ssabl (agii o gy el dals js Cllas ) (K555 ki Sl bl
25 ALS 5l by de blal IVl |y ol )l 5 e S LS o o2l (bl ool 5) 55 1 SVl
Pl S5al (Manson, 2002) ¢ e Sl ol = e Jush ol 53 pomantels SNl G
AU ol 05,8 5500 LS5 blas] ! sl s ble (“-’51 1S 0 (Shu g0 e |
301 5 ABb ey oen 4 g bl 555 Ll e S s 2525 L 0T plp 55 1B £ 5
4 3pd g e ol Aol e 803 (53050 03 Bl 8 S sl w35 blas Lol 5 g
Jeol o ) 3 L T an plidl piis op 5 S 5 2 | Sleb S 2181 o ol fool
g S An3 o 5 ) (2 il S g g Il oeetal (S poendl ool S (L
Sl S o - Sen > 2 e Jom VSJQ.MJ Sl b glalsdS slaylS frals suales S
o Gl Gl ) an (et il Jlaa| L) W15 o 35 (Slatmn Ko 5 ol oo olg 5o
Sl O me cidgon (bl Jol a8 b S anm 05 e el ol (Manson, 2002) 55
&MJCJL&S o poie .\3\)}'@ r\.):e\ Q’.’.‘ (:J.P R JJS.X:JJS U.L'.A\SJ:: 340 U'i\ PSS
>)_.Lwlc.ﬂrl_lmj_x.a3j bl 54 Syay oo MQ@RQTgfleJ\j 3 gty Hloand

" (Clarke, 2009: 163-164)

(ol (S bl 45 5.5 ot (Bl ol (S5l 53 Ol b (Bl S50k Lie

3p5 S las dalows Codn 40) [y LagT ey llas ol 5 skl e (6 1S ponssh 13 (im0
(B clss Lsﬂf(":m 2 ladsely Jlest By as -l TP a3 s I (Gl
o il 5 o i Sy ol e L8100 b e aadls Jbl s S gl 2
oy N e LS5 e L 4 e ) S Sl ) (6 S e 50 S
S ot 5555 A daly 93U (B cnlply e o VD S el OIS Yyl cdn
3y50 93 & blisl Jool Jleel dons 5 S o 03)1 2 1) b e 5 Sl L5593 pa Lag)l (65
N 5055 Shm $ISsolw (bl Jool a8 o s-bo s amlpn onios L calosil oo il &,
g el oo 5 M) 53 3 (b ezl jlas 5.8 B )b o Camdos ol 2 0
WS M) el oS iy s alte ey o g Bl ool 215 S oS ) o

Il b,y (many Gods objection) ()l slali sy St 4l i 1) uSoshl ol (s

.(Manson, 2002: 272-273) Xls_. (Pascal's wager)
2. Maximin rule



VPV | cpuamtme s 5  bolias) ool Jloe] 15 o

LS o ol lamlie Lol 4 (Glanlio e Juol 511y blasl ool (2l 5 ol .(Hansson, 1997
sl i e 53 s b 0 B Lgff(w»_@ 33 5 00K b alie o b fl-p Sl Ol 3 aS
LSS LagT plws plis Lol a5 03501 o (208 55 ;2 6l Sl b oo ol S i
3 Rl ol 3 e (5503 |y S S Wl e oo ity 546 5 5 dali
W) Sl o slginy 55 (bl Sosll 31 Cobyis 6l 2l Olye 4 bl Lol
Jlaz! 5,8 6isb S _a o)l T s (Clarke, 2009) SOLS oS 5 e Ll (Clarke, 2009
s e plomil sl (53565 08 (2o 525 4 Wl 0 255 S G DBl 53 Dlad
USRS ‘Mg_»ﬂ\ﬂyrlu\ O bl oS Lo ol 4= blas| Lol 5 15 5l
350 53) 35 gn Bl S5l 51 iy il ol 6lablB 5 oI5l s a5 8
53 o) (Manson, 1999 <Nollkaemper, 1996 <Sandin et al., 2002: 290-291 .G ¢35 | S 3llas L&
Dt b S o 1 ol s S350 oyl (S 3lantintn 55 ool 53 45 Sl U
S o 33 (blal Sl i IS 5 0,8 o Dgeo U5 g0 o sllae s

Ot bl S5l 3l Sy 2 Bikas palyss Ko b Sl el sla S
Alesls ey uS5obLs () 4y (Sandin et al., 2002) OLSen 5 i ¢ o5 sb 4y .ol 0l
(i (Sl (1) 108 o ST o 31 |y Bliml o pee ol £55 5 Lol skite nl sl
(o o Sladaly (Y) 5 05 oo ot (i (S s bl 4 bl 35
s L s 5y a5 -US e £ > s Th Lo L= ayls plaay sa Lol 3y
LS sl (Sandin et al., 2002: 293) (LSKen 5 e Jlias .(Sandin et al., 2002: 292-293)
Sl Sl s s L 2SET 03 LS a3l o bl ol ) b s
Dy ol 2alS 4 L5 o ~la ST 3l aslind pde m= o8l () 555 1l S Jaes
(Pl ol 3 (B s b Sy gl Tl 358 i o (bls (5 03 o 5
30 31 gLl A5 e o 5 352 4l dnansi 3) s W15 sl ) o ol il 353
Sy Sl GM 5155l Y g 3 ame 3l (513355 3] 3 w500 S5 WS g e (6 sloms
25t i oSy W15 o 33 Vel 85 355 A Sl Bl o & e
ol 5355 O oo Lags o 0liays 8L (8 A015 oo g 5 Do (Sandin et all., 2002: 293)
A el s 53l 3 AUl s 31 0B s e sl Ol s lomd |y (65l sl
b SOl d e

oSs3Ls ml ) dy009 5 s (Sandin et al., 2002) e 5 ki ConsS Jomoly candio ol b
Aad 25t (G a4 Sy i gy o (Bl Jool 355 4 uSpaly pl oS ol ()



AT Foglad FF 090 (oS — indd slotmgly | YFA
ISl sl by o= bl el ) b Jle| glac s 55 S Blod (g0 pnm (s>
Lo Sl doen b (G po0 pl8in 50 () 53 2055 = s 53 PMEU (sl Bl o oaolis
Ol Lal 35,8 Jlas) 3o (G dlay 53) ool glon 15,8 Jlis Dlad 550 53 (bl Lol 5 055
b SN Coniog il 5 o3 Ll (ol dns 85 0 Slgriey ) A& 55 (Clarke, 2005: 124) SIS oS

L;uwj—m&g—ﬁ;ﬁ%\;@bwu‘gjugjbﬂxsgumu;buum;,\yus

233y anandd o 5 s (gl Sl olsan |5 s e ‘_;ﬁfr.ﬁ..,aj
Gy o3 (bl uS5ahL sl (Sandin et al., 2002: 291) (hlSen 5 cpkios o33 S Lol
o Jol ol Jlasl 8 S o HLebl L) el (gaiae (bl fool 3 6415 s A 4 oL
Sy Lok Sl s (oo daly S 5925 050) Sjlas (gl SISl 8 035 135 55 (glins
ol 31 a8 Jaimd Uy ol o a8 o Szl 3l aasietin s imm S35 55 5o, anaS
S o 4 QL) o285 ol (6 S el 3 U5 s0
S Jlasl |y 4ieaS” ool =S5 SalS 5= o g5ty ol 5o bl ool I8 b [ ]
2 S & (bl Colay QLD 4 S | (S (Lol o 055 00 W5 Ll
(.ol 2 31 4S) Sandin et al., 2002: 292)
4SS 5y e (S e 5 Al e 3l 5 (Bl ol O bl
o=l 4D 5 SIS C"Li Sy h 85y P! Soshl « ol 3 5 dils (Sl Lo
(Coalaipde b oo eyl 53) ade Coalad B (Lo gl Ol denyso 5 4 48 ol ol slgily
OLSen 5 i el 123 515, ase s ) (OLSGal b, 8 & Lowl 53) (LS dal gl ol
O =S oS il 45 ) (61 g BB dall 08 aselian B )G elin slne by SN
4o Sy 5l ) (Clarke, 2005 123-124) Sy L5515 it (5081 sline ol Sl
5 ISty Bl Sy o [ S (58 JSn (ol o ey Al 35
2l g 5 oo |y L o) I35 o a8 Sy (512 55 Tmd e e 1813, a3y
S L1 (blaml uSaslib Lol 5 e o (8l Sl e s 5 S
sy i 53 Ol 3l e s a1 e S93bl ) 3 s Sl el l Aol 5
Ssdig oy 350 ool 93 blim) WSeall s OM ¥ paams y  blis Lol Jlas

(GM) (K55 badz Yol Y grasmo dnidlio

Ols GM SNy ames (5355 L 3940 SU o s y (6led 1S AiBlis el o)Lil andie s aS Gl

1. de minimis risk
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1. the genie out of the bottle
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1. marker gene

2. gene transfer/flow

3. cross-pollination

4. herbicide-tolerant (HT)

5. genetically modified pest-protected plants (GMPPPSs)
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1. Bacillus thuringiensis (Bt)
2. Monarch butterfly

3. valued non-target organisms
4. lacewing

5. Monsanto

6. Roundup

7. glyphosate
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1. Food and Chemical Toxicology
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2. mutants
3. artificial mutagenesis
4.in vitro
5.invivo
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