[ Downloaded from journal ofbiosafety.ir on 2026-09-29 |

[ DOR: 20.1001.1.27170632.1404.18.3.3.2 ]

o ) oo | alxo
Ve b ¥ ojlad A 098

YVIF — QAAF 1 (Sog Sl LLL YVIV —+2YY ol Ll

Ol sdigy 9 b pled ) L8l g podd g Codlo
O‘ ..’é‘ 9 ‘S-M’ o & e ).

3

@ 20.1001.1.27170632.1404.18.3.3.2 ¢ 5, :alie ¢

Y . N ® .. &
ool g yrol ' gosy guyl0

Ol e Ses300S s 5 el eliion Olosln (6355 (6355 5 oKtn sy )
Ol Ol sy 5 4ol Olosle .Y
d.rahmati@abrii.ac.ir
VECE/ AN o dy g, VEFYNY sl o sl

Ya-0) axbn

sS
05> o Glaie a1y olaidl g cwlidcans ) G Glaaisn a5 ol gungjoladl s 5 olulis @lie pl Bon
olaidl g goladl cvyy e plood an alas () pizmen 0S5 0 JLdo cwlow olaidl g olaidl 5 ayos Lu.m.:
Gl 3o ol aiS oo gu i |y lag T b das o Vs g 850 o0 pogie 50 (ol 51 SOy iy yls @1l b ot
adox 5l laixl pole L —wlibcwgyaldal, an bg e cole Olosl 00,08 ) o (i g 04l (5,
(loS mlin w5 ColB;) (6,0 ( lSS aile ploonsay .l golaidl asguil jo Lol o lhicols slaa, i
Al @Lm)‘ slazsl 9 <& 'I’S slazsl ij WOy 09>9 u_:).>'.e,c 9 C;a‘)fﬁ).olﬁ sGQQJL&w/ ‘)lf (oS cul?bul
wasS 2oy KaSs bl jeb a4y aulgy co owlidicans 5 g slaidl aS” S oo JYaiul jolee g olloslazdl

aS slears, slolis g slamdl o gl be Glidbes sloass, inl pogdle Cul anl 5 ST 3,50 s
adoeo Ve 5l adlae QYO0 sgas jotate oyl .85 (13 oo 0j90 35jls Slalllas 059> cpl Ly pléol o i
ol s b cwyp dds cwyp eiyls oYL s, VoYY B YT ol o IS slagunas, o a5 |, solaidl

il gal ;) a4 g, Wgy ALBAT 4B (O S sresl g Cnn jlass «$59lg ild 4 Loy o Ylie a5

csolbed Sy cgolaBl Cuns ) ¢ cn ) (Sosl o s olaidl i gaudS” saojlg

Y4


https://journalofbiosafety.ir/article-1-592-fa.html
mailto:d.rahmati@abrii.ac.ir
https://dor.isc.ac/dor/20.1001.1.27170632.1404.18.3.3.2
https://journalofbiosafety.ir/article-1-592-fa.html

[ Downloaded from journal ofbiosafety.ir on 2026-09-29 |

[ DOR: 20.1001.1.27170632.1404.18.3.3.2 ]

"\f’f ).ul.' ‘Y‘ O)Lo...f: s\A 0)50 G@M} L5..:,..)‘ 4.1.?:0"

5 (Bioeconomics) ol _amblean ; Gl ol
sle a el (Bioeconomy) o joladl
Gy, las a5l b Lriyl ) eigds oo oolinl K0Sy
O b ol pogde g9 5o 5l (B8 el
Ay e 58 o0 B w0 590 ) L]
a0yl slatdl Ly 1) Wigey oyt a5 lbojs>
Spale )95 Sl 51 Bz (nl 09d 0 (2L
Lgrye Slaol 05,08 oy )0 ddy) 9 Sy
hegeloizl pode b (ouliticnnyj psle alal)
Ao sl Az hlicelo gloay ki alex
aJEe o s ,0 aS jshailes o,ls (golais
slaidl 5 wlidCannj il anlss ool yLid
3ol g wilandls Jolas pa b oS coslay )3
L gobamdl glaanlb g boayyy a5 Slados

163,50l ol ey 4y coisS o anliae

(oolaidl wlbibcan ;) golamlons ;) Mo
AolS g0 5l a5 (arore olaidl § s olaidl
olis el oals JuSas slazdl 5 cwlibcans
Ol 4 le oo 1y solamdlan, ; a5 was o
a5 28,5 e land, gl Geies b A, SO
sl Mie) (oral pole a1 slaz
Sl 880 02 o (5003 g (ST
Crosh Gdod () Ol land ) ol
plie rolfus o SusSs (ledlbl aS 55 o
il a5y Ly sy acir g 51wl
Axelrod, ) ws' oo pledl cawnss b ail objle
Gan (Y4 0) psle Jo slo oolST 5.b (2008
aS Cowl (Bl J> b goln S0 0,y ol
059 b axdy Sy edgazmae I 1,8 Ll slaJ>ol,
Zawojska and Siudek, ) cewl o>ly Sladss

(2016

fCammz (Bioeconomics) golasidl cuws 3 -
$ 23] - 5 O Ty :)'{.._9 oS )5144'_4).25
N R e I e T

doddio

so—el slss sla e g OIS 51 (55l
rlo b gobaidl pole S5e 5,LSen wiejls
Lo nss oo o &5 Hohilen aitun oz,
L it ol E9—dge S Sentils
S el S Bl 5 i Jilovo (g3l
€adsy ;518 slad, L gsd90 ;2 sl se
el slozl ple G slazil .(Popper, 1963)
51 Lol el oad o0l LS g aadd 5las
ol Ll libanels 5L i
@by 9> By Canliw 5 CoogS (35i> anlllas
45 e g (o pole dhox Sl ornib psle
asl,l olandl lase—zils as sols; Lo
JUN UL SLIIW] R WUV S Y S U PR W T Y Y
olaidl jlel as wls co (sl00,S Jmazs oloslaidl
Pl as; S plyre 4 (ewbew SladD)
e g cale jo adss" Ol jlanl b 0
wadiw YYYE L o Caeml plol " Jlo &g 5
LSS 1555 5 ool b ol b ool 00
oo aSh sl W5 o 1) 05 slaay s
b pole laieils § slamdl Ll LG
(Tafazoli, 2023) w3,5 1,3 5.0

i sty i () 55 a5 IS 5o
ashl ol Gae cwl  —wlibca 5 olazdl
pls ay slatdl 5l ayas b s glasls
OB 90 5O Fmyy olamdl ocul s jolazdl
ails ede Slool jo ceglae cdyiy aldS
iad ;08 pole b Wgm sl ol jlasls ol oo
S sl O s colamil 5 alitie;
Ayl o ai b 90 ,n ;0 05290 sloa s
Zawojska ) cewl sasl 894 oo sloay b
W90 90 4 bLS LI ol .(@nd Siudek, 2016
&l golaidl sla Jow g puplao 3l colaiul
ooliiwl b g Suiglse ooy Jelow 5 43
wolaidl jLus, asdlas 5l p SG5edgm oo 5l
aS olssl 5l (Tilica, 2021) cwl sais sl


https://dor.isc.ac/dor/20.1001.1.27170632.1404.18.3.3.2
https://journalofbiosafety.ir/article-1-592-fa.html

[ Downloaded from journal ofbiosafety.ir on 2026-09-29 |

[ DOR: 20.1001.1.27170632.1404.18.3.3.2 ]

o=l g cenas sl S8 a sgame o laslil
o )Lid; oy ol ileaing oozl
eizmed LoiT .(Vromen, 2007) ¢l cowlio
ol golaidh cloz! (losle as ws)ls |0l
Ol o0 4355z 45 a5 (oo ol g Sl ] oxb

.o)S ool

G P Mol L by 5 olaidl 1,50 o
obeyd (aliln p peliscan; bhuwgs «golail
b 5l by (lsme Ly 5,51 58 ealeal,
59 48 €olaill cnn yo lanlllas 1, Kan
Sy ciylad ol gl il e YO Jle
3O OB g plw g gl lawgi a5 golaiil
35 el oad asl,l Gl Sliios ol i

w00 Ajl)‘ \ Js&?

solamsl 415 sgama (5loaing) 5le 55T

(Zawojska and Siudek, 2016) solazdl cows; 5l o Batn g cy,les N Jguz

Ry g2

&

ol 4o 03599 0uST L " s slazsl” 50 0y Dlogzge glgil Gilas el (K5s8a axlllas
U S oo 0T Axawgd g (35l
Lico pglae job @ 1) Lo a8 cawl oo 28,5 Lo 5 jalaie ol 4 olazdl Cons ) ¢l
0y d b1y s 0929 JSie oplpli g padl axdle Had ,o 1) solaxdl aul,b So5e)gu
cslandly arass plpl jeb 4 g 2ije8 Hlgeal job 4 aS wyiws LB mlie 51 o505
BRSSP LOWE
slaoasiS ,iSlas ol 3l aSil 5 ciwe o] @ ld, (2,8 g o lailiwl goladl ay ks 5, LS
Soielem loonsay aslllas jo diiis dgae
5 olaidl pa Wil so aS cawl ilpe alids  iae lole ST 4y ka5 S solaz8l cony
5 sl cgolaxdl Fai; 0 ba,iged (solamdl Cann) ;0 020 zadl | sl o2
Gyl bl b yawss 5 clexz]
sobrie 4y (wlid Cang ) g olandl cani; g0 « Sialeay L ples] Gon by golaidl can
CEle a4 Culys jo aS oo g 6,8 Glae azed BB B alS L oass, g0 ye (gle i
QS oo Candlad (08 oo SaS wsaz glaelally g oy las LLad deas s
5 olaxdl s g e Olga o)l 3l iz e (Jitas ele 4l g0 a5 Sladixs 54X
QS oo S 5 pa bl aelidicany )
slaoles g Hludl [ld,; collgps LB ) ) gl a3l 3,008 0,5 olaidl 51 as glojs>
A8 e oolainl o lusl 5 Ollgus eloanz]
3,18 35,05 dad lid ) anlllae sl axidS LelSE slaas] ) coenl . solaidl caw
J3E aal dblumes G blite Olbli )l 5 cwlisw slazdl 55 105 4y solaisl o
5yls o,Lal (Fasy S JISal 5 LT sl 5 aloles g audgs slaogass
sl jut Slogzge v oad Jlasl codis Jool

Sl jue Dlogzge Hlid) 4 golaiBl 5,54, 5 Slusl slaidl & Su5edem oS, Jla!

VAVY eslel,

VAVY (55, 9z )52

VAV (S oles

GEL A

1299 ke g 103y

1499 (ug

Yool ek

VooV g9
Yoo LSV

Y' \ * aﬁjlﬁ.w)Lc 9 J.a.l?

EEPEIRNCREO:

Hirshleifer, 1977; ) lbeasss L solaidl xlo
L kaiss )5 L (Landa and Ghiselin, 1999
al=dil (Crocker and Tschirhart, 1992) e olX

Ao lio s oo lis Slool gw)pm aS jshilen
00 b, e L L wlidcan g olaidl
L oyaie Ollgas b ol L golaidl slaolsy


https://dor.isc.ac/dor/20.1001.1.27170632.1404.18.3.3.2
https://journalofbiosafety.ir/article-1-592-fa.html

[ Downloaded from journal ofbiosafety.ir on 2026-09-29 |

[ DOR: 20.1001.1.27170632.1404.18.3.3.2 ]

"\f’f ).ul.' ‘\“ O)Lo...':: s\A o)jé ‘tsa.ma) ‘S.A.)‘ 41.7;@"

9 @‘;5)&13 “SQOJLia_w ‘)l_f M s)L:_é)
slasl ot Jils 5l olbbasses &2 lee
s Slasl slazil § cob

g Lol G bl 51 (S0 ¥ oz 05l o0
Sttt colaeS mlv o p SolB; (5,0

(Zawojska and Siudek, 2016) wliscan; 5 slaidl o awlis ¥ Jouz

Slaazdl

¢S e molie (50515
dyzl o3l (edblig 8 (605l (Ol (i tpanlan
bzl slavls
Culd, (Sljlxe (o29,5) aislings ol ils o o,

S5

5 Al el (SUlgas jo 18 Gomima aipg L,
N Ep S S BPSIRL ( RV
B, S5l 50,85 755 lp) Joleie wl, b gl 938
(o9 g0 ;S0 Byb 50 sz ady0 4 jomme Sl
cdie andes (i3, (SN Az U ane sle g5l
gy il ainge
Sllgem bl g S dUS i codslas ool

(5""“)3‘)69" “—ii)ij}*’ Ek—)l—)'}a? and )L*B)

ooy ol s «oblgem 5 LolSs g5l 4y,

¢S piidie aolin 6051 ,5
oS e malie (Ol (s gile O ipaalan
Oll, hlem «(soges YIS
FB slajeme cldle  pogasr coSIle sloyl ila > o,
Olyyae (Dliloe (geloia! jlid (gaidpoga calolas
9o
0diiS Byan Cumglhe o5l iSlas o SMae Clxal 4y e
olXi Sgm 0,5 iSlas
0y o,las 05z g SIS, Lol me" Jol (plie LS
oualz gle anse ol
S 188 Al m (Solgls Fu g suiglanss s,
Loy g3l dinge cdipgy 0 cdipgn
b 6, e ( SIlSw slo an e Ll gle JUKw
SleMbl o ,las pae
Fliie Jos g siwgs £95 ooz pladl Ghis (5, Ken

QL..J|

S5l Hls, b LS5l Jelas g b gl ag ks

by Lil aen 4 Coul goaiie g can!
s e el 52 5 w5l o0 pom O] Caas
(Hardin, 1968) aiwe 595 xdlio 4 ,ige

S el S Jlie 5 e JUS
@l 45 el g8l clacodlad 0uiiS S
I oledbl g ozt sanlie BB 5, Ko ol
Jeol a4 b (ospie WS oo i 5L 0
4 s (handicap principle) s oMo ioles
Spence, 1973; ) ¢l gz, wliicany; yo
.(Zahavi, 1977

fy

a5 Cewl gronsay 5l (SO S e molie 0515
Ollidluns slm e g pLloslaidl sl oo
Sl sl w98 pllg el g0k azss 3 )5e
3 Gt oolaiul popbe a5 0gr Sloolaxdl ]l
Ol onF s Jasgi St e Sy 5l o
(&,l0 1, QT sloolanwl g cwyiws 3> a5 SLWS)
lidps S bwgi ey 4S5 0,5 (Syee |,
9 Sl dnwg (po)le &5 el (oLSG
Lloyd, ) a—i oawel «S i ie aulin (505,57
oy z i oml 4 S i e 60515 (1833
0uh HLid T et 5o Sludl jo a5 05l e
O 1) 953 Cumex WS (oo j5umme | gl 45
Sgdme 45 Slaz> j0 - aes iuli8l Cosguss


https://dor.isc.ac/dor/20.1001.1.27170632.1404.18.3.3.2
https://journalofbiosafety.ir/article-1-592-fa.html

[ Downloaded from journal ofbiosafety.ir on 2026-09-29 |

[ DOR: 20.1001.1.27170632.1404.18.3.3.2 ]

e |y Glazog (golaidl ol 05l oo
asb oo oolo B, b S A a5l iy S
=S e By bl T (el asl il 5-80)
V_Ju..\..'a 4>04gs ‘)f_).o u)L..C LE) (Goethe, 1988)
L) ol Jls as ol sl5T ol Lol cenl ol
.Saint-Hilaire, 1818) wuS cu yde S ol
@ 093 " O Slolua!" 4, las o Caal plo]
(Smith, 1904) ccwl 05,5 o,lal ol slazdl
eilg 8" wgdla Lwlegs oS ylobazsl oo
S, TOLelS s wlilse 550l8 )0 (ol a3
B e L aS od dmgie g o8 S ply ol
Sl 4 Lo e Pl 4 Gogille Cmen (S
ldcan; bhwg b,b "caub sladdl" o)le
slar ity 5l coms gl il e
sl s lases Lace 0lus o Coanl (golazdl
slroas! o le cwl sud eolaiwl L s
So oyl as ey 0,5 cdl e eeidle Coses
Teogs 1) 00y Sldgoge 6,550 5 95 &S
2 B andd o S Ologage den Lans oo
9 ..\_;)BT Cewd 4o u.nu_'a slazsl BLd |) Gﬁ&l}
ol .(Darvin, 1859) oS solaidl |y Lol ;!
ST cals 4y aS g Slaseiils sl 51 (SO
a .o)_f o)Lgbl (erw 9 (ra.u_la slazsl =
Oyl (L gl g5ls) cnld,) (mlin 09

Cpraz ewdid 0D 5 Las,sle il

¥y

- ool g b ) (s WMol Y
Fol oBagd

aS Caoldon cwlid oy alos 51 ol pole
ailosgs Julas jo olaidl alax 51 cloza! agle L
A S TR IESIENTE PRSI B
B PP T S S WY K BSOS | PRV A PP DN Y
L) ooledicon )y Coenl a5 Sl Sne 5 (laretsly
11 uSe s g aileols e is olaidl gl
D9 s

1545 el obioly lgy diadils g Bgulid
a1y Ll (Zeta) L) g Sy udlin LS
A o S (oo iy Bl Ol (loe
oy st Ol ekt b gl Ky
pleie ol 51 bglust as” g, a1 a8 ples
Olgie 4y shaw )Ll pogdle o yls ledl asS
d—=los sl 1) (ede (g, limdiins ) S
(olow CwgS 5 - 0dgd) (owlow slasles
JE) Seiglem 009 98 4 pazie g 00 )5 4
sl 45 555 g yre 42iS b 1 lesl ol
Lewis, ) 5,5 ol col cobow olse> G B3
Slooliatil g ol « Lgoie 5,5, (2013
Olgie b og3 amlis )0 gaide dSSH (cnlens
ool wad Jliw o La s, L 56,6 98

o_cLo.o‘ g_:|)_......> 00—y p_]a.; Be |) 6&L@3§|

sl plocalt (lete an a5 c8l (b)90))
ao aS 3l el o laings cal &l (6 iy axsls
pae golamdl ka5 ol polits gaiw Glsis
4 (olﬂ olaidl) golaidl ool ;o cdgo o
e (Sis K 51 o ol g e 433,
s GSlie Glalidl ey pogas LIS, Gl
ol—2ss .(Mandeville, 1705) w_—»s o al)]
S, aidgd 5 dieild codiun gl (A3s5 a8 SlKalg
el (JalS slaidl conds a5 conl vdiae ST
ooyl gabg0 ol olo Hlad sl gl a5 glans,
.(Mandeville, 1705) sg—y —wlibsny ;) 0,5
oals Hlid b slraz0e L Jols sladl


https://dor.isc.ac/dor/20.1001.1.27170632.1404.18.3.3.2
https://journalofbiosafety.ir/article-1-592-fa.html

[ Downloaded from journal ofbiosafety.ir on 2026-09-29 |

[ DOR: 20.1001.1.27170632.1404.18.3.3.2 ]

"\f’f ).ul.' ‘Y‘ O)Lo...f: s\A 0)50 G@M} L5..:,..)‘ 4.1.?:0"

JSle 5 ool loslazsl (VAVY) il i a
b Jls wl'L (Landa and Ghiselin, 1999)
S, blsslamsl gl 5l iy a5 cdpdy
5 (YAO-) UL}:J] Q—A)—‘ aile S8 cuSe
Slpimion 1y 69,505, (VAOY) oo )8 (5l
el 5 Sjglen sl Jgol a5 wsg 00,8
5 slnly b
5% ookl sl S5 plgie 4 (L abex

5D eolaidl sle

@ g dgu 434S Zewl ol ladl sBaus 8 5 e
Cde 05 jlme aSh ciansllae (g5l i T0
L solatdl Jolye Ly Joe ol casidly siod
obis 1) plgs crlils g Cudidga g 0iS (oo olun
1 golatdl o 45 Cel 6 loxe ol m o

oS SLS wwuS e ol | oBailel o el
s Bkl iyl o Cawd 4 e Sgu
Wgd oo Bl gl oo )y pd Jorxie &5 JLuS

.(Alchian, 1950)
olaidl" lase L ogs LS jo SV 99,65
anolz o)ly0 oges 4l G T Slusl i pals
Slilné 5 Sl asls> Jols aS sls asl)|
3l 092 Jdo jo gl .(Tullock, 1994) 54 i o
slazl o as 1) ala,lpl (bl ué slaaiss
LS ay sl Ll medgs (gl eslazsly ol
ebae Iy Jlsms ol sl oS 55 & 8 oo
RS RPITUNRIL N (PIPSCIN | FE TR SEPT SRVE SN
50 5l el oo Salen Sluil e slaolazdl o
S5 S ol edlS 1 5 oS 0255 e iy
Sblsslaml as s lhe ols alie s 5
D98 o0 Syl p WS oo )8 Lol
a3 oledel 0,50 50 (VAPY) SV Sliaxs
Slamdl (gum dawsd d domis ;o g solatdl Cony
45 5,5 S5 (Neuroeconomics)  —.luisly,
b olatel plgre 4 plidze IS g
olaidl ojgo 09— oo (=il golaidl C;
S, Sofslem Gl @iS Jlis 4 owliiily,

3

7523 g oeedls e

oo s a8 3 olg oy a0 sloaidl o]0 S5l

15l as wiie oleouy!

.(Zawojska and Siudek, 2016) sslazsls
satdl ISl ) Sy e Jls b s, 4l
JolSS a5 095 olaill Jao! GLS 5o (SIS o2
9 Sitae gl 0551 (59, 51,5 pledl sl (e
Sl pin i golaidl glopi e 4S5
Jdo s g iSTas L8, 5 ailadly, JolSS (s
5 Sgtae b sgw oS S las ol 5 ol
RP P b Ll Gleg sl mlal sla b

O 555 Oyaizeos (Marshall, 1989) coul ails
pode 45 Sgy ailas (g0l olazdl (AL (ylig
il b e lidiens 5 L 0l (sl
O gl 4225 4y .(Jennings and Waller, 1998)
ol sl o LS 4 Sl glaml ool
g w3 plxil ) G oo (owlitily; 5 (owlidipsd
Slins d (S pole j0 a5 Sl izmen
SLatil a5 wil opl S oo codled dalS a3l
0B g el onile cie e 5l glowile,s 5,k Ay
Ol 85 s (1355 @ 355 £9:550 e &
Veblen, ) oS 7, dae oy 00 ode SO lgie 4
Jsmo! ominy eiomiis, o gloousy] 555 5l (1898
sl 1y e Jgol Guizman g 255 5 ol
ol o, 4 golamsh elaia! JolSS Julos
Loolgs cigs "Lules aal” ylse Ly s
4838 Lyl b caiis €835 0515 Jpans
Ly Jls b 55,0 cnlplis 5 wilons lSL
Veblen, ) as,lai il Jls oylog olalyll

(1899
50 SHlas oLl oS L Oy (g j Slazdl
el iy LUT 5l o Slasay YAY . aas Ll

099595 adex 5l (pegee Sl (s ks
S (AVF) S 6,5 5 (VAV)) Sl


https://dor.isc.ac/dor/20.1001.1.27170632.1404.18.3.3.2
https://journalofbiosafety.ir/article-1-592-fa.html

[ Downloaded from journal ofbiosafety.ir on 2026-09-29 |

[ DOR: 20.1001.1.27170632.1404.18.3.3.2 ]

PP E LI b.)..o.c) el sy slo G
Zawojska and ) aas sle> 055 o 1, (S
.(Siudek, 2016

sy (o § Sl - Y

@ Yliml aS Conl 5pligs osgie iy ) Sladl
goloaidl anwgs 5 5 LSen lojlw 3,155
ookl 5 s olaidl aS 08,5 o, (OECD)
WS (oo heogi 1) pdosmand () mlbis
L eysie 5l o> 5o «Jl> ol L (OECD, 2001)
G—2l5 (Bioeconomics) soladl cows pogin
axied sl ol ey il 5l S el sl
slazdl ple s,k Jlaie 51wk golasdl unyj a5
Oloie 4 b ghany slasdl as’ Jl> )0 w090 ouyd
Lol 4ol bawgi Baee a5) (oulbow 0390 (095
Sty golbaidl a5 5,0 Glojle
e slaidl 5l pals Gisu plaie 4 b (pde
Zawojska and Siudek, ) o4 48,5 , L o

(2016

S8, oloyl (K9S sy b olasdl bl
e pylie laainl 3 bawgs (6 S paoad) (lad

S a8 CaS lgi oo el g0 oaer b
= [ERUNS olai8l canny ol 4 Slaios o)e>
sauld canl (V) 13,10 55 505 105 915
(V) oladl Jed L8, axdlas ol p aids LolSS
s, asile) golazsl Jyol 5 pealie 5,18
slrodny aslllas )5 (o, 5 (aasd 5,0
ol s sbo iy HailniS (V) 5 (S
golaidl 4yl o (JelSS colibcan Goes)
5 Syl aile) i 3l (5 i S
sbaidl 5l wlgs oo (owbidCunsy axsl p (ks
JLasl 48w yls oledl g asS o wuST 590l
sy sl atdl L SaSS 5 ooyl aglo s
Ay Aiiae Lol el ails 092 g cwlidi oy
Sy el 5l plgS (oo 45 (S9dsi 0hag )
5t gel Slusl ansl> 5,90 50 s0bL5 slajus
Gty g 50 aiile) o100 500 (5
ool 5 5 oLl a5 oS o JY il
osilgs oo Slazsl sl axed ), Slite wislys o

sy olazdl ) Ckize iy ,les Y Jeus

Gy i

&0

5 OY guazas jloolatwl g Aol camwsl (gl )i 4 Loy ye solaidl slacodlad acgoze

ety sl l,3

D g oo LA.J}.Q.J (gl f}ls o 6)9195 9 O"AZJ hw}: as <_§¢L»a.a.5‘ u.«.JL'.B

5 sty DY guasa cplo S5 ddé a LT Joas 5 nduagass s mlie adsy Jola

(so ) 63)““

lemi). égL;A )l 6)).!‘ 9 tsil*'o""“) d‘s.n ‘0‘9..0 le.o‘ c\_\j)"l.w L_glmgS}l_: k)’l o as LgdLA;.Bl

& 9.\» o Ghsan g AJ o Ay

OECD, 2009

White House, 2012
European Commission,
2012

Mc Cromick and Kautto,
2013

NPT PES A e
e o olis |y s pode 5l oas g s
(Y Jgaz)

fo

e jolamil G )lad a5 ams e lis aslhe ol

Lol ccnl @glase e s diin (3280 (w9 o5
solansl slac e oSh ale slacalos

5 6ol 5 (siB e 00 S S el eadgs Dlie


https://dor.isc.ac/dor/20.1001.1.27170632.1404.18.3.3.2
https://journalofbiosafety.ir/article-1-592-fa.html

[ Downloaded from journal ofbiosafety.ir on 2026-09-29 |

[ DOR: 20.1001.1.27170632.1404.18.3.3.2 ]

"\f’f )...'L' ‘Y‘ O)Lo...f: a\A 0)50 ‘w) L5..:,..)‘ :LL?LA"

sslis

()
S ] (L)
S S5 5SS

G
o
G
-

ks g 1B i 3

wls clad g

UE slals

(Zawojska and Siudek, 2016) i olaidl sl oo ) S

30 6o 3 VWY g L Gy s g Dl
Sliaos ool 45 Cunl 48,5 )08 s a
oSeie | el 5 Sl sl Sl
oles 5 5538 a4y bogs e OYlae canlsl jo  0uS o
A Wb gl plez 4, ;0 we )0 Y e b
wolaidl sl o Jdo 10 059> ol C ol
deo )0 A e b 5,5l 0l ouST slas L
2 b A a0V g L (ol lal
by Ho as,le 18 il g o slea
il 2os F e b plitdls; b s e oY
losls plaizl ogz a1, Jloged ol (gatsaiws
Slegdge g9 oaad LS 295 4 @ses
9 é)‘\) S99 ‘_g‘w)ut..a oYlse e aS Sl
Sladlas (0 056> o alie glo judl yuizen
a5 s 3l pew a g,y ;0 Gy ae
GO slan ano , lgl 5l g 05l ,),8 aliss
o=l o ccwl 00, S Lz 0gr Iy ol 4z
ole A9l 0 e B o8l sals (L,
s SV LA () 2 g i E5050 (] &
o)y 1) cwbio olE0y0 alddS das S ;0 00l

..\_33) u_a‘ .MQ‘SA 4.3‘)‘ o}&} u;‘ GAJ.C 6[.@..\49)

fr

o Logas gy ) olamdl was o las ) JSs
(@i pale (cwlbilpg wislyy (i ple
6313 1535155 5L (535l 0y solazz o5l
Gl (o i g DLl )l g SLeMb
3lasls ol (European Commission, 2012)
S 5555 a5) a sl s Jels sl

e g G hesu (0410 o1 o gleaes

Sphin oy 5 Sudlags Gy
Obee bLS,1 (g 5o (eolol lojlns 51 (S5
00 e SYLAe olaws doas, ple g slasdl
A Aol e ol Ho el ede IO o
(ewlidinn 5 o) ;9 ohga— b gunaiws
ol 0 )Ly guia—d )l sBa s ailgs oo
Cedlos g Sy lanms () (o] Dlegoge
Yo mje8 gy ar VO SS Lae0 &l axsl>
sleatdl sl g)bs pleai, )5 gla—s,0ke
ol aws ccan ol Lyl g cwl assloy,
olaidl as ans o lid gl wuiS o ganadb
R I e i N e R
Lo OYlEs o] 5l e 050 0 o gmatme Alwd
o, YO L slon! Oldlas g cwlidassl> L

o=l az g LB oKl snms lis as wsyls 13

0jg> ool Sl ke Lo gl 50 059>


https://dor.isc.ac/dor/20.1001.1.27170632.1404.18.3.3.2
https://journalofbiosafety.ir/article-1-592-fa.html

[ Downloaded from journalofbiosafety.ir on 2026-09-29 ]

[ DOR: 20.1001.1.27170632.1404.18.3.3.2 ]

A dlaidl § Cows ) Jaisre (ol

" b Sl
T ® ol g bl

a>gi odmolid —auli8l aig ) al o e e
o Slbls )l ey Ba s g o o lddoe iy
stinﬁ‘J;gg)b u;ﬂﬁj.b¢2A bbL&A BALMBLA
Dwlidloje ol 4 cuiedddle ozl cla Ll
B azgi 55 e )0 N 4 Egdge cnl g 4l
120
100
80
60

40

20

YarF Yald YarF Yy

dgio pl Coonl 4y o] Kigsy aS REX P olas
o Slbla )l e Syo JLio 4 g asles =

Bl Slad! T Camj laue g il ” L3 g (il

B awlailg,

slazdl b LLs 1 o slans, olee oYlie ayss ¥ JKb

Ceodls dign) 50 0 yuiiie OYle wig, VIS
Jlw 5 sobamdl o, S5s, b cny e
sk as ag,y ol e o HLISYEYY LYY
e S o Jl (5 5 Slilugi 3325 b IS
30 0S8 oo phled ams ol Jeb o 1) (gogx0
SYlae ol olass jo e BB ials Jal
Ol o 4 YoV Jlo 5l Ll gl oo ool
iz Ao 00 Cud Yo olaws o (6 e

102

105

YalA Fadd Ya¥e ¥Ya¥y YuYY Y.¥y

Comnnd § -ha.?b@ 9 (s ) Gw‘ 9 Cao s 059> O Yo )Lu.\.ul .\35) Y Ji»ﬁ)

v


https://dor.isc.ac/dor/20.1001.1.27170632.1404.18.3.3.2
https://journalofbiosafety.ir/article-1-592-fa.html

[ Downloaded from journal ofbiosafety.ir on 2026-09-29 |

[ DOR: 20.1001.1.27170632.1404.18.3.3.2 ]

"\f’f ).ul.' ‘Y‘ O)Lo...f: s\A 0)50 G@M} L5..:,..)‘ 4.1.?:0"

Lowgs sad 5l slasgz,lx 5 olSus -Y
O oS Gl ) places )b (S slail
pole 5 olaidl pole (o oy g WS (lans,
olml o cdVo pizmen Ll S o ool 3 cinn )
&l o)l Ll s (55 )lie 5 503 Ll
(Pl al g Slindod 0j> (nl od iy
2 L e b plelidcan ;5 pllssladdl
ol ol wils a5 Jlo jo S 5 LS
as o Sl Glgasls a1y cw)o slaasl
Sleg bge g ol _ai8l Gleg  Sg0 Jol 5

oxd Sz anl b 4 azsi gyl o o
sty baroe 5 Sblag gloaie; j0 Kus,

ol llys onlogd oo bl i ) ien
Lo il L a Ll gl a S o a8
a5l e omgmes Cdlw b e
el p3Y el b eyls ot slo s, Son
,siS o2, 5 ol lasiolow (Lloslaisl as
laio; il o Sl Dalad a4y slofug azgs
SeaS Loy anilys oo el ol anily axsls
ot azlge (93 I i gla il L L ass
et Jls 6l (olio sla ol
Sl o S o, Ken culys ;o oS o
O 0, b g ol (S5 CadnS Sgupe 4

s Ghls S8

S wms o ol adllas oyl aS cal mls
5 Cmmrjlaze 5 65l90 (IS 4 bgyye DYl
[, o=, 4 g, Ag, ALHAS A ;0 Cuadlw 09>
i3l s Bls e |y g, oyl aslesls oles
§ Sy harme (Rl e OMSLE Coon]
5 ood Sl 4wl jo as ol s Seodl
Sl ssd 359 )0 Sl sl SIS al-8l
argl $595iSgm dom 4 bayye Gl g (carldl

lod,S cd 095 | 4z ss JU

& 5 Al

9 Slidod all; S plaie 4y (P sladl )
S D yg0 90 A JElas> Wilel o Rl
Mooyl i ndy sl slaloass lsie 4 il 35
cll 13 aibe) ale)lnl 5 pealic das S0,
S (gl waaS] g5 luaiing ( bl
il lloolazdl lawgd a5 (0 ,uf ¢ by dgame
g ol o (Sl ansl> 5 il
drsys el ewmlie g a5l il s oilazly
SolSS a5 05ag 4) (S pole jo asdl
shos Dlaamd g (golaidl 4y las 4y (og,le

Ay olaidl 5 solaidl caws ; Sbdlasl -Y

A () Ot (Jl> ol b ascis Bol e
9 uob'- dohaiél 6&&.;..]&.'9 )" 6‘“9‘“".“ O‘?“‘"
S Lot 51 (o 9l (oo omlinw 059

D555 ply golaidl cay

&lw

Alchian AA. (1950) Uncertainty, evolution, and economic theory. Journal of Political Economy. 58(3):

211-221. https://doi.org/10.1086/256940.

Axelrod R. (2008) Political science and beyond: presidential address to the American political science
association. Perspectives on Politics. 6(1): 3-9. https://doi.org/10.1017/S153759270808002X.

Becker GS. (1976) Altruism, egoism, and genetic fitness: Economics and sociobiology. Journal of

Economic Literature. 14(3): 817-826.

Crocker TD, Tschirhart J. (1992) Ecosystems, externalities, and economies. Environmental and
Resource Economics. 2(6): 551-567. https://doi.org/10.1007/BF00330283.



https://doi.org/10.1086/256940
https://doi.org/10.1017/S153759270808002X
https://doi.org/10.1007/BF00330283
https://dor.isc.ac/dor/20.1001.1.27170632.1404.18.3.3.2
https://journalofbiosafety.ir/article-1-592-fa.html

[ Downloaded from journal ofbiosafety.ir on 2026-09-29 |

[ DOR: 20.1001.1.27170632.1404.18.3.3.2 ]

Darwin CR. (1859) On the origin of species by means of natural selection, or the preservation of
favoured races in the struggle for life. John Murray, UK.

European Commission. (2012) Innovating for sustainable growth: A bioeconomy for Europe. (COM
2012) 60 final). Publications Office of the European Union. Luxembourg.

Friedman M. (1953) The methodology of positive economics. In: Friedman M. (ed.) Essays in positive
economics. University of Chicago Press, USA.

Gallagher C. (2008) The body economic. Life, death, and sensation in political economy and the
Victorian novel. Princeton University Press, USA.

Georgescu-Roegen N. (1977) Inequality, limits and growth from a bioeconomic viewpoint. Review of
Social Economy. 35(3): 361-375. https://doi.org/10.1080/00346767700000041.

Ghiselin MT. (1978) The economy of the body. American Economic Review. 68(2): 233-237.

Ghiselin MT. (2005) Comment on Robert Yarbrough’s ‘teaching bioeconomics’. Journal of
Bioeconomics. 7(1): 39-40. https://doi.org/10.1007/s10818-005-0873-3.

Goethe JW. (1988) First outline of a general introduction to comparative anatomy, starting from
osteology. In: Miller D. (ed. & Trans) Goethe: Scientific studies. Princeton University Press, USA.

Hardin G. (1968) The tragedy of the commons. Science. 162(3859): 1243-1248.

Hirshleifer J. (1977) Economics from a biological viewpoint. Journal of Law and Economics. 20(1): 1-
52. https://doi.org/10.1086/466891.

Jennings A, Waller W. (1998) The place of biological science in Veblen's economics. History of
Political Economy. 30(2): 189-217.

Khalil EL, Marciano A. (2010) The equivalence of neo-Darwinism and Walrasian equilibrium: In
defense  of  organismus  economicus.  Biology and  Philosophy.  25(2): 229-248.
https://doi.org/10.1007/s10539-009-9172-z.

Landa JT, Ghiselin MH. (1999) The emerging discipline of bioeconomics: Aims and scope of the
journal of bioeconomics. Journal of Bioeconomics. 1: 5-12. https://doi.org/10.1023/A:1010099821123.

Lloyd WF. (1833) Two lectures on the checks to population: Delivered before the University of Oxford,
in Michaelmas Term (1832). Oxford, UK.

Magee SP. (1993) Bioeconomics and the survival model: The economic lessons of evolutionary biology.
Public Choice. 77(1): 117-132.

Malthus TR. (1798) An essay on the principle of population. J. Johnson, UK.

Mandeville B. (1705) The Grumbling hive: Or, knaves Turn’d honest. In: Mandeville B. (ed.) The fable
of the bees: Or, private vices, publick benefits. J. Roberts, UK.

Marshall A. (1890) Principles of economics. Macmillan and Co., UK.

McCormick K, Kautto N. (2013) The bioeconomy in Europe: An overview. Sustainability. 5(6): 2589-
2608. https://doi.org/10.3390/su5062589.

National Academy of Sciences, National Academy of Engineering, and Institute of Medicine.
(2005) Facilitating interdisciplinary research. The National Academies Press, USA.
https://doi.org/10.17226/11153.

OECD. (2001) The  application  of  biotechnology to  industrial  sustainability.
http://www.oecd.org/dataoecd/61/13/1947629.pdf. [Accessed 6 December 2016]

OECD. (2009) The bioeconomy to 2030: Designing a policy agenda. International futures programme.
https://doi.org/10.1787/9789264056886-en.

Popper KR. (1963) Conjectures and refutations: The growth of scientific knowledge, Taylor & Francis,
Uk.

Reinheimer H. (1913) Evolution by Co-operation: A study in bio-economics. London: Kegan Paul,

¥4


https://doi.org/10.1080/00346767700000041
https://doi.org/10.1007/s10818-005-0873-3
https://doi.org/10.1086/466891
https://doi.org/10.1007/s10539-009-9172-z
https://doi.org/10.1023/A:1010099821123
https://doi.org/10.3390/su5062589
https://doi.org/10.17226/11153
https://doi.org/10.1787/9789264056886-en
https://dor.isc.ac/dor/20.1001.1.27170632.1404.18.3.3.2
https://journalofbiosafety.ir/article-1-592-fa.html

[ Downloaded from journal ofbiosafety.ir on 2026-09-29 |

[ DOR: 20.1001.1.27170632.1404.18.3.3.2 ]

"\f’f ).ul.' ‘\“ O)Lo...':: s\A o)jé ‘tsa.ma) L5..:,..)‘ 41.?:0"

Trench, Trabner and Co. UK.
Saint-Hilaire EG. (1818) Philosophie Anatomique. J.B. Bailliere, Franch.

Smith A. (1904) An inquiry into the nature and causes of the wealth of nations. (E. Cannan ed.) Methuen
& Co, UK.

Spence AM. (1973) Job market signaling. The Quarterly Journal of Economics. 87(3): 355-374.
Tafazoli F. (2023) History of economic beliefs. Ney Publications, Iran.
The White House, Office of Science and Technology Policy. (2012) National bioeconomy blueprint.

Tilica E.V. (2021) Bioeconomy and bioeconomics: Are they the same thing? International Journal of
Innovative Technologies in Economy. 1(33): https://doi.org/10.31435/rsglobal_ijite/30032021/7470.

Tullock G. (1967) The prisoner’s dilemma and mutual trust. Ethics. 77(3): 229-230.
https://doi.org/10.1086/291638.

Tullock G. (1971) The coal tit as a careful shopper. The American Naturalist. 105(941): 77-80.
https://doi.org/10.1086/282704.

Tullock G. (1979) Sociobiology and economics. Atlantic Economic Journal. 7: 1-10.
https://doi.org/10.1007/BF02300335.

Tullock G. (1994) The Economics of non-human societies. Pallas Press, USA.

Veblen TB. (1898) Why is economics not an evolutionary science? Quarterly Journal of Economics.
12(4): 373-397. https://doi.org/10.2307/1882952.

Veblen TB. (1899) The theory of the leisure class: An economic study in the evolution of institutions.
Macmillan, USA.

Vromen JJ. (2007) Neuroeconomics as a natural extension of bioeconomics: The shifting scope of
standard economic theory. Journal of Bioeconomics. 9(2): 145-167. https://doi.org/10.1007/s10818-007-
9021-6.

Witt U. (1999) Bioeconomics as economics from a Darwinian perspective. Journal of Bioeconomics. 1:
19-34. https://doi.org/10.1023/A:1010054006102.

Zahavi A. (1977) The cost of honesty (further remarks on the handicap principle). Journal of
Theoretical Biology. 67(3): 603-605. https://doi.org/10.1016/0022-5193(77)90061-3.

Zahavi A. (1975) Mate selection — A selection for a handicap. Journal of Theoretical Biology. 53(1):
205-214. https://doi.org/10.1016/0022-5193(75)90111-3.

Zawojska A, Siudek T. (2016) Bioeconomics as an interdisciplinary science. Economic Science for
Rural Development Conference. Jelgava, Latvia.



https://doi.org/10.31435/rsglobal_ijite/30032021/7470
https://doi.org/10.1086/291638
https://doi.org/10.1086/282704
https://doi.org/10.1007/BF02300335
https://doi.org/10.2307/1882952
https://doi.org/10.1007/s10818-007-9021-6
https://doi.org/10.1007/s10818-007-9021-6
https://doi.org/10.1023/A:1010054006102
https://doi.org/10.1016/0022-5193\(77\)90061-3
https://doi.org/10.1016/0022-5193\(75\)90111-3
https://dor.isc.ac/dor/20.1001.1.27170632.1404.18.3.3.2
https://journalofbiosafety.ir/article-1-592-fa.html

[ Downloaded from journal ofbiosafety.ir on 2026-09-29 |

[ DOR: 20.1001.1.27170632.1404.18.3.3.2 ]

Understanding the Nature and Scope of the
Bioeconomy: Distinctions and Interconnections
Between Biology and Economics

Dariush Rahmati'®, Asghar Valizadeh?

1. Agricultural Biotechnology Research Institute (ABRII), Agricultural Research, Education and
Extension Organization, Karaj, Iran
2. Planning and Budget Organization Management Expert, Tehran, Iran

d.rahmati@abrii.ac.ir

Abstract

The aim of this article is to identify and explain bioeconomics, which explores the links between biology
and economics, as a relatively new field of economics and political economy. This article also
distinguishes between bioeconomics and bioeconomy by providing definitions of these two concepts and
explaining the rational underlying each. This research is theoretical in nature and is based on an extensive
review of the scientific literature on the relationship between biology and the social sciences, including
the theories of major scholars in economic thought. Phenomena such as evolution, cooperation,
competition for scarce resources, selection, division of labor, signalling, territoriality and migration are
common to both economy of nature and the human economy. Contemporary bioeconomists argue that
economics and biology can mutually enrich each other. The ways in which biology can learn from
economics and economics can incorporate insights from biology are emphasized and discussed. In
addition, interdisciplinary research trends in economics and the disciplines most strongly integrated with
bioeconomics were examined. For this purpose, approximately 9,255 articles published in 20 economics
journals that ranked highly in overall rankings between 2014 and 2023 were reviewed. The results
showed that research related to knowledge, innovation, the environment, and biosafety has exhibited an
increasing trend over the past decade.
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