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Climate change is one of the most important environmental issues of the current
century, which has widespread impacts on natural resources, the environment,
and the agricultural sector. Iran is one of the countries most vulnerable to climate
change. The country has an arid and semi-arid climate, which makes its
agricultural sector vulnerable to climate change and drought. Therefore, in this
study, the impact of climate change on Iran's agricultural sector has been
investigated using the Nordhaus dynamic model. Using this model, greenhouse
gas emissions, climate change, and its effects on Iran's economy and agricultural
production have been simulated under four scenarios. The results showed that in
the absence of further control and with the current trend of greenhouse gas
emissions, the average temperature of the Earth will increase by 1°C in 2031
compared to 2021. This temperature increase will lead to a 12% decrease in
agricultural production in Iran. Assuming 10, 25, and 35 percent control of
greenhouse gas emissions, the average temperature of the Earth will increase by
0.8, 0.5, and 0.3 degrees Celsius in 2031 compared to 2021, respectively, which
will lead to an 8, 5, and 1 percent decrease in agricultural production in Iran,
respectively. Therefore, by adopting new policies and strategies to reduce
greenhouse gas emissions and investing in modern and environmentally friendly
technologies, the negative effects of climate change and temperature increase on
the environment and the agricultural sector can be reduced and steps can be taken
towards achieving sustainable development.
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Extended Abstract

Introduction

Climate change remains one of the most
important international environmental

challenges facing countries, and nations have
accepted the use of minimal policies to slow the
process of climate change.

Methodology

This research models the direct causal
relationship between emission control levels and
the maintenance of agricultural production,
taking into account the interaction effects of
temperature and drought.

Results and Discussion

The findings of this study, which show a 12.3%
decrease in agricultural production in the
scenario of no additional emission control, are
consistent with the results of previous studies.
Bakhshi Dastjerdi et al. (2018) in examining the
Middle East and North Africa region using the
DICE model showed that static policymaking
without considering climate dynamics will lead
to failure in target setting, which is consistent
with the finding of this study that active
emission control is necessary. Farazmand et al.
(2019) in calculating the social cost of carbon in
Iran showed that production and consumption
decrease in the initial periods of implementing
control policies, which is consistent with the
finding of this study that the GDP growth rate
decreases in scenarios with more control.

Conclusion

The study’s key finding is the identification of a
threshold of 0.75°C beyond which negative
impacts on agricultural production accelerate
exponentially. This discovery, which had not
been reported in previous domestic studies,
suggests that controlling temperatures below
this threshold is crucial. It is also innovative to
calculate the combined effect of drought and
temperature rise, which is 1.8 times greater than
the sum of the individual effects of these factors.
The cost-benefit analysis showed that the
benefit-cost ratio of emission control policies is
3.4 to 1, meaning that every dollar invested in
emission control prevents $3.4 in losses in the

agricultural sector. This finding confirms the
economic importance of preventive policies.

References

1. Afzali, R., Zaki, Y., Kaviani Rad, M., &
Mohammadkhani, E., (2020). A
comparative study of climate change and
security challenges of water crisis in cities
of Urmia Lake and Central Iran Basins.
Journal of Urban Social Geography, 7, 167-
189. (In Persian)

2. Bahrami, S., Ramezani, J., Heydarzadeh,
H., & Pourasghar Sangachin, F., (2018).
Investigating the relationship between
correlation of carbon dioxide emissions
with population, urbanization rate and GDP
in Iran using the multivariate regression
model. Journal of Environmental Science
Studies, 2(4), 571-581. (In Persian)

3. Bakhshi Destgerdi, R., Nazari Zaniani, A.,
& Dehghani Shahzade Beigomi, F.,
(2018).Investigation of intergenerational
equity on global warming and economic
growth with emphasis on the role of rate of
time preference (Case study: Middle East
and North Africa). Journal of Economic
Research and Policies, 26(86), 67-104. (In
Persian)

4. Costa, H., Floater, G., Hooyberghs, H.,
Verbeke, S., & De Ridder, K., (2016).
Climate change, heat stress and labour
productivity: A cost methodology for city
economies. Working Paper No. 248,
Grantham Research Institute on Climate
Change and the Environment, London
School of Economics.

5. Dadgar, Y., Taheri, S., & Taee, H.,
(2020).Investigating the labor and capital
contributions and their effective factors in
Iran. Planning and Budgeting, 25(1), 3-28.
(In Persian)

6. Frazmand, H., Salahmanesh, A., Andazesh,
Y., & Rezaee, M.R., (2019). The social cost
of carbon in iran: concepts and results from
the DICE-2016R model and alternative
approaches. Journal of Economic Research
and Policies, 27(90), 243-276. (In Persian)

7. Gyamfi, B.A., Agozie, D.Q., & Bekun,
F.V.,(2022).Can technological innovation,
foreign direct investment and natural
resources ease some burden for the BRICS
economies within current industrial
era?. Technology in Society, 70, 102037.



Soleimaninejad et al: The impact of greenhouse gas emissions on Iran's agricultural...

644

10.

11.

12.

13.

14.

15.

16.

Haghshenas, M., Moayedfar, R,
Farahmand, S., & Sharifi, A., (2022).
Economic prospect in MENA countries
until 2105: The application of RICE
model. Quarterly Journal of Applied
Theories of Economics, 8(4), 35-76. (In
Persian)

Hansen, J., Fung, 1., Lacis, A., Rind, D.,
Lebedeft, S., Ruedy, R., ..., & Stone, P.,
(1988). Global climate changes as forecast
by Goddard Institute for Space Studies
three-dimensional model. Journal of
geophysical research:
Atmospheres, 93(D8), 9341-9364.

Huang, R., & Lv, G., (2021). The climate
economic effect of technology
spillover. Energy Policy, 159, 112614.
Javadi, S.P., Mirabi, M., Abbasi, M., &
Yeganeh, B., (2018). Review of available
sources of greenhouse gas emission
coefficients, 4th International Conference
on Environmental Engineering, Tehran. (In
Persian)

Kavianpoor, A., Barani, H., Sepehri, A., &
Bahremand, A., (2019). Evaluating the
impacts of climate change on pastoralists
activities (Case study: Rangelands of Haraz
river basin). Journal of Rangeland, 13(1),
26-38. (In Persian)

Kellett, C.M., Weller, S.R., Faulwasser, T.,
Griine, L., & Semmler, W., (2019).
Feedback, dynamics, and optimal control in
climate economics. Annual Reviews in
Control, 47, 7-20.

Klein, T., & Anderegg, W.R., (2021). A
vast increase in heat exposure in the 21st
century is driven by global warming and
urban  population  growth. Sustainable
Cities and Society, 73, 103098

Latkin, C., Dayton, L., Scherkoske, M.,
Countess, K., & Thrul, J., (2022). What
predicts climate change activism?: An
examination of how depressive symptoms,
climate change distress, and social norms
are associated with climate change
activism. The Journal of Climate Change
and Health, 8, 100146.

Mendelsohn, R., Nordhaus, W.D., & Shaw,
D., (1994). The impact of global warming

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

on agriculture: a Ricardian analysis. The
American Economic Review, 753-771.
Murken, L., & Gornott, C., (2022). The
importance of different land tenure systems
for farmers’ response to climate change: A
systematic review. Climate Risk
Management, 35, 100419.

Nordhaus, W., (2018). Projections and
uncertainties about climate change in an era
of minimal climate policies. American
Economic Journal: Economic
Policy, 10(3), 333-360.

Nordhaus, W.D., & Boyer, J., (2000).
Warming the world. Cambridge, MIT
Press.

Qodousi, H., (2018). What exactly does

William Nordhaus say? Tomorrow's
business, 290. (In Persian)
Romer, D., (2001). Advanced

Macroeconomics. Shanghai University of
Finance Economics Press.

Safdari Molan, A., & Mardaneh, A.,
(2023). Investigating the trend of drought
changes with  temperature-vegetation
dryness index (TVDI) and its relationship
with atmospheric factors (Case Study: Siah
Kooh Watershed). Journal of Water and
Sustainable Development, 10(3), 99-108.
(In Persian)

Schlenker, W., & Roberts, M.J., (2009).
Nonlinear temperature effects indicate
severe damages to US crop yields under
climate change. Proceedings of the
National Academy of Sciences, 106(37),
15594-15598.

Stern, N.H., (2007). The economics of
climate change: The Stern review.
Cambridge, Cambridge University Press.
Valigholizadeh, A., (2019). Explaining the
economic impacts of climate change on the
life of human societies. Geographic Space,
19(67), 161-198. (In Persian)
Velayatzadeh, M., & Davazdah Emami, S.,
(2019). Carbon footprint emissions and
their relationship with energy consumption
in Yadavaran oil field in Khuzestan
province, Iran. Journal of School of Public
Health and Institute of Public Health
Research, 17(1), 47-60. (In Persian)


https://en.civilica.com/l/9189/
https://en.civilica.com/l/9189/

Quarterly o
Geographys Regional Planning

‘Specsal Leave of sea Losaumy

M . . Yo .
(10 AN L7 A
» ¢ 0 o
\i"‘ )LQ'! ‘oi b)w ‘\i 5)9.5
YYAY= YAVY & SugpsIl Ll YYYA —$¥8Y : ls Lo
Journal Homepage: https://www.jgeoqeshm.ir/

ol p! Sy 95 ezl

Sl ol )3 ol (55598 SIdgi 1 SIS SB38 Lii 51 W3b ol Oy 3
¥9d,95 Jao Clldy taibo gl

Ol eolo)S cloyS yiml s o8l ¢ gygliS 0l (g 5)5liS Slaidl 05,5 — 3155  gilowhw dand 2
Olﬁl (oloyS (lo)S yaly apis olXsls «8jyqlsS 0l ITT sl 09,5 _*(5)9053)'3‘" Aaoww
Al oless coloyS yialy sups oKl bl g e 0.8l lazil g8 — g3 TN Yo Aol

Al egleyS cole,S yimly g oSy o(g5y9liS 0aSLiily (655l dlatdl 0g)S— (53 y 30 £ 45 LS om0

S dlis Ol
HE ol 005 5045 5 ranldl i Lol oo 1 S sl (slacllad 5 3l (gl elalS Ll
Sis adlate 3 655508 5 (VoVY) GrSlies ailp Ll (5 AN il L ol 258 e wguime Sl
Loy AR S 0S opl (559LiS it Canl Sl cpl il 53 plical olayguiS dles | (Kb dag g | SEV-SEY 1o 8 )low
g Lo ial5al it Sl (o yme 53 ofgdy wmd o oS 1y yeutS Jlimsl doyd YA § 81y Lalbb W
iy S cljl5 il S calisa polaw y3B (g5l peS dllnn ol Gam oo 3 Jluszs | 29 “'ff o
M casl (DICE) gl sl as )l (Sanlis Jo 31 oolizal b ol (gjp0liS ladgs | w;, :ym -
Tok o e o Ay (iaghy cul lodg Syt bl i IS Sl Baes & L cllllas 28
S 5 oo (il Jie it g > lize I3l S ke 5o b sliS ldg i g izl s | [m] P [m]
(6=0.35) YL 5 (6=0.25) bwgio « (6=0.1) sk S5 < (6=0) 8 pas Jols jLisl S8 (59050
)3 il 4y Ve Lialial 558 pae (gan b jo oS oy L pols LA (gilwdnd YeYV=YYY 0)90 4lp EI::
Qo YO g YO N v gl yo Ll S Jles! g oo (65)sbiS” Cladgi gauo ) WY Lials 4 e Led
il s lolis adllas ol (g8 4l .S o Sgame 2my3 1) 5 O AN & iy 4y |y cldgs tals

. . : ) F5AS sWaojly
S Oromen b o Sladgr (ialS oled @ 4 e ol e &S Cul S ol 4 yn < VO gled p A slagls i

A Ao Jual?:_ o) al#» Ol 3l ggae )’l)mﬁ)glﬁ’\/j\ Ly Sl o Jlusis Ou}?.m 08 C o5 el &Y, s
Iy &5y0liS Liou jd jlud Yo V¥ lasl J,u8 0 (yli8ale po (¥ ja a8 ol lis sli-ai i Lo it oy il
Iy youiS shde cugl baas (glyy Ll S &l Sy sl 3501 Cuonl il pl A8 o (65 ol

Ll dolilnd . g3 593 Jubo Cdld y 1diluo g SUis o8l 43 il (65,9UiS Ol o lailsdS basl8 Wil 5 U
SEY-SEY (DY gddlaio (32, 40 )

DOI:10.22034/jgeoq.2025.555849.4357

amirtaimoori@uk.ac.ir : Suig s8I Cou « s y9ous posl dans 1) gm0 dXwnngs



VEY o OF o)led OF 090 o 5] dbio 34y 4ol ) Ll yi doliliad $Fs

doso

o IS ey ol UaygiS 65, ey Mellom sy baen ol (it 1 Sa olgen ol s
Jole i inte i s |y waldl (Nordhaus, 2018).las 5y walil yuis L9, 53,5 35 el | sl il
waldl Coonl 15 45 3905 )lo w565 ol 3 oo walll Joguas )3 3ged Saal Slusl zaler Sl g ludl Sy 5 S 5L
Bloo GLlid )81 )l pols Jb p3 canl 0395 gykas joyel ojlul 4 CBogmn by i) Slacasadly S| (S ol
i (S5 ilizeo sladoye 13 IS8 g gy Jilawo ) S plgieds |y waldl puuis (arme g elote] (olaidl ¢ ol
hwe G g (eloial (golaidl S8l cuns p Sladl elgr Sl (1938039 sobods £9:590 Cnl M (o Smiie 9 ol
B9 By oeldl Sl 3l el GsesligS p3 wn )T 5l anlgs ol pends |y Ldlite (slasely g Mo o
O B g0 Slainghy Bk Jy S ) gl o (alaBl puslSe 5 Sl )3 e bl 1 5 (618,80
Jro NS slaidl sladoye (B g wialps plol )3 (el s (Sl 5wt ite ST I S elge
o )35 81l by g ety guody it 0,585 2V et | Slaz Slatil )3 &8 (6531 5 sy e055y5lS
(Valigholizadeh, 2019)s4 wiales ylio onlsl ol i puitions

it 38U (P g Gl dnogi Jlo 5 (6laygiS ) Cadime 9 uw) 95 sl poln Sl M5 (9 53 @aldl s
oalBl s sl Ablgd (5l 4S5 b s 5 Conab 4 395 e Jlyol el 4 33l o 5 sl o i s ],
» sloanlss ebds olen g Ol clpss 8ly ) (Kavianpoor, Barani, Sepehri, & Bahremand, 2019)
Murken & ) sjloise ()90 1y site (2lsm g ol bbb b gl (6,85ks 5 235 o 3B (65,988 (slapianes
.(Gornott, 2022

Lo yd 5o 3gan Cawl 005 o) 0,5 iole)S g 2len 9 O Clpusd 4 e 45 Canl o3y et ) opySaeSTeo 5B
Bahrami, Ramezani, Heydarzadeh, &Pourasghar el op,8 asT o3 Ll jl ol clalxdS ol LT 5
e Cuwj b S5 e L;l.o;)sl 5 Al ygls (glo,guiS ) C)—l IRV PRI SRS DY AR Wrve] .(Sangachin, 2018
Jlasciwl BB pB3 7Y+ dgas 5l gyloysd o Jdd 4 oylpl 598 50 el 03,5 sl Shes g ddlate pdaw o 1y 6yl
loosi, 1 )Ll (2al38l o)lsem g5 092 3] 9 0298 SlasislgisS l olital pas clan S 83 700 JBlus 5 (<5
S5y S eS| 25 35 &l Ll ond plool Sl bl 1 & 6 psboas sl 4315 3935 595 (slabinl s 5
.(Velayatzadeh & Davazdah Emami, 2019) cal awsly ]38l

@ sl ials oo (So596S5 lacs,gles (Latkin, Dayton, Scherkoske, Countess, & Thrul, 2022)
bote om0 4 b @lio 100 uid eolaiwl &5 Jbs )5 e o il 38l 1y 0ads (615 0 0 o mlio (i)l ¢S S
(Gyamfi, Agozie, & Bekun, 2022) 15 o S s

Gy pdl s Jlo )3 015 )98 (Gl Cuel 13 (3L ] waw 9 1S o0 Wl Gl S8l 3 1) coe BB (59l i
locusbs 5 (55,5l (slagyld o i 4 s (2lsm g O bl wile Jelse b oo ol o (g)5las
g ool Sl 5l Ly Jld 4yl anlllao i 4iS al ol s g Lol ol 5 sl azils 13 g
el ol peliS

ol g iyl 5 o1l (65 )9S HiSu Candg
958 Jldl 1oy VA 5 (VoY 0 )Y 0)Lhe WY Joleo) (A3 (el adgi ao o AR Jolis &S 4l (g5l ion
any ) iso opl (World Bank, 2023). a8 o i) j9i8 Camen j85 oo AY Slie cutel 3 Sl il



YV e 2 ol 859WiS Sl y S slaj Ll 5 sl el8) il s ,;L 10y Ko g 3155 Slowlaw

I8 a8l 0ail58 (ol ylid Co Lol e (o pd V.Y) Curer A 5l jiaS &S atsl aVlo do)d V.Y lawgio A dusiS
ol oS o @l Siiddows g Sitd bl ,d o] loyd A4S (6559l sly) (6,6 yadeo WF Conlus )l

(FAO, 2022). las buwgio pauwcss dx wunl yio o YYA layl ¥l S5b
Oil33l 3L ol s> < 8wl ams 93 b lpl 4Vl ke slod 45 amd o b y9uiS wlislen lojle (sla bl
5kl JluSid jasls 5 4l ials asp W aYle Sl (:0ke jlojod (Cusl Sla lawgie ply g0 &S aisly
gy B jals lge 4 a8 Jlsis (IRIMO, 2023). cul o3gs oo 40338 amd 3| Jlo V ,5 408 (SPI) sus
SialiS ladgi (sao > VY Lials Coge VoYYV A o Jlo (b g oo iy oy pKilee &y G (S5

) oA

o8 (5 prdscaml 9 (12! (65,9l S Cundg

558 Jlsl 1o yd YA 5 (VoY 0 )Y o)lbe WY Jolee) (A3 2B wde ao s AR Jols &S ol (65)5liS” isu
any  yisu opl (World Bank, 2023). 58 o o) jauiS Camen ja5 oygabo AY lie cuiel o Slo 38wl
I8 o8l 0ailid slajlid o Lol cumd (duopd 1Y) Cumor Ay 1 jieS oS atdly AV lo 0o yd V.Y lawgio Ad) alslS
ool oS ol @8l Siiddows g Suid sblio jd o) loyd A (g (65,9l wsl)] 6,k oo WF Colun 3yl
(FAO, 2022). s buwgio pouwcss  dn wanl yio oo YYA layl ¥l S5,

Uil ol ol s )y < Y8 aisdS ams g3 b lpl 4Vl pSke slod 45 amd o ol 98  wlidlen lojle (sla Lol
ylulin) JlSis jadls g asl tals aoyd W aVle S6)b :Ske cjlojed Conl Sk lbwgio ply 40 a5 asly
oy B jals lge 4 oS Jlsis (IRIMO, 2023). cul 03gs oo 40335 amd 3l Jls V j5 08 (SPI) suss
SioliS lidgr gauoyd TY LidlS Ccage VoYYV A sl Jlo Lo 0gd oo iy Ctodidy ke & G (S5

) 04

kol izl 51 (S 09 VA Jlo o (ool pole (g 390k ol (528 €L )3 51 (S0 (gl g kg ygudy
L bl o baes g 8 (63959 99 b dten loj Jdo S5 &S conl (DICE) wls Jdo ¢ wglad ;g lawgs 0 sl I8
3945 5 o3lisl (LIS (a5 Ll Sl (gl alste (sloyroe 3y9] 1 pelitods 45 Bl o o Al SIS i S
—alBl LSS Saluo» Jdo caisie wld Jue (Kellett, Weller, Faulwasser, Griine, & Semmler, 2019)

005 L) T s o oulBl iy 85 sl e SeuoMS55 05 o3k S Sy o 5 pskaie 5 ol €3l
s 5 (AL VY Jlo 3 1) Jao cpl (wglesjgh 45 3508 ol 865 cnl plgien (ul> Joo Sl Sl )b pogad )
395 Jdo Mol g J5o8 yuw 3505 o VWY Jlo )0 (w5 3505 LI YoVF o VAV ¥ v A NRAF cla Sl 0 ) (gam
oz 330 GBI 8 ey b oy e talesS (LBl o 5 00 ol St 5 25 | 358 sl Jlo o
o it g o8 Jde elind Lol el osile Bl el Jue (6350 bl o cclbasiud oled 3 gy, 5 a8
&9 )2 ol (Bakhshi Destgerdi, Nazari Zaniani, & Dehghani Shahzade Beigomi, 2018) sled4e5
Sle 5o aSiy o glil a8 Wb o yoeal VAAY o )3 Gl 03 (9, eloin] Cuosd (59 puusd (p ko D LS
Sl Ll 2Bl 4ty o il YD Y b o8 (pl &S sy e (pl 4 VY Jlo )3 (Jg adb oo ;Y ¥/ oS aipe
Sty ool 2585 YU 14585 8 (So3eb M e Mo cilonis i s olog Jsb 5 Jao (o3 b 85
Sowds 5 o) LialeyS Alies 1 5555 5,0 da oo )3 s Lol ole oo (Lid ) sl il o inlS S
3 &S Wloss 031> dawgs RICE lgie b uols Jao 51 (gldidlate (sladsuns Cunl pauedl 13 ()8 auodds bie Ol &y 0

d.‘ol.uo 9D Ay bcuwlaw A2 o ojl.}l Aul 5 g J)b Qal!ﬂ Ly caliseo d]aL.o d]ﬁ ul.:) eb’ 9 u.,)f J.Jy @[;a Ol



VEY o OF o)led OF 090 o 5] dbio 34y 4ol ) Ll yi doliliad SFA

Comd y> a5 Wla3 by o] Sl g aaldl s wyp 4 (daxie Slillbe (Qodousi, 2018) wil cglite wa b calie
D9 o 0Ll oyl 5l B4y D

ﬁi,gbo‘ﬁq C.J)S'l )‘l &9 d‘).g u.iL.u’l én]? o sls UL"‘"’ "M‘Gl Jreey) slazsl" OI%& L wﬁ)]}f Jr (Stern, 2007) O):"‘"]
B350 cbdlia jen Jo ciiwn g5 Pl oolaidl slaasia gl o8l Gl ax 5106 Cas il ol
Costa, Floater, ) ,Kea 5 Lol Jlil zeley ol e o )lSen & jL5 gab50 opl 5 Spdbls
3905 9 (olo)S HLid dom g O wliuss lgie cov iagy 4> (Hooyberghs, Verbeke, & De Ridder, 2016
a1 g Conl yiiio sl 5065 LBl g ()05 25 ST sl (L " (g0 Sl (gl glatyse ol (B9 IS 595
pis g b g i lgie cov gladlas j> (Nordhaus, 2018) wglas,s 5yl (Kiww LS 16k Mg sl Sig
5 ehie degerme pld Jao 5l edlatwl b " BBls elbl clacislas yas O 0 loa g Ol @l 3y90 50 Wacaskad
S ol cand Ml sl 38195 51,5 sl as 0 ¥ (glod yiol38] B 4y bayguiS Al oo dums &S Cawl o0y LS 5
(Bakhshi Destgerdi et al., 2018) ,)lSon g (63,5005 (idu B5d (byre SdoolisS ;5 dililyy sl slacusluw
dilio 3 Sloj b £ G 2 ST b oobaBl by 5 Sl slo)S p s @l 3B o 4 sladllas 5
ot G OleMbl b p Lol ()15 Caliw a5 3y L ol Bl wols Jse 51 eolil b (16 31 Jles ¢ ailio,gls
ol 29 dlse (6115 GBn 15 Cufi b ST (glooygd 1 Bl oo Sloj i £ slaiali (B)5  50 gds 5 S
pladl Loy (swlwo oy (ol ar Sl slo)S L alilis sly ( sxaio s i culuw glba O‘)‘K}.\JL&» 5, Goyg o
390" olgie b slaslas ,> (Frazmand, Salahmanesh, Andazesh, & Rezaee, 2019) ., ISan g a0l 6 .00l
J3e 3,9, aw jl ealitwl b " 3ol sled, gy g DICE-2016R Juo zols g madlie tlpl o )5 cloin! auja
Ol o g3 asbily 5 Sl SSb slojadls (DICE-2016R) (i) o —(eolaidl sogas Jolsi sbsy
A:J9| L;lm)so P g.é)..a.o 9 J.Jy ‘O‘f)f )L.\.\.A.Jl J)‘.S dbwlﬁ» LS‘)?‘ @ )P FLERAI uLwJ 4;’5) Cawd )| oL d‘Jb Jl...u
Afzali, Zaki, Kaviani Rad, & ) o, 5 Ladl .08 o iy (635m0 Mg «(6559i5 030 b g b oo ials
» ) gle el sla ills g il pus dubes adlbe” g cov gladlae > (Mohammadkhani, 2020
),,)j d.\oL.o oSl (S5 caliee calgy ¢ ol il a5 aisly LS "‘\;‘!'"5)‘ axlyd g 655 )J)J‘ dog> 90 (sl o
IS 55 s &y rolfl Sl 1 (88 slosoly T byl ol o3 )3 15T o 1 o) a5 55550
e )3 5 gyl (2l (slaye 51 315 4Ly 0395 (398 Bblia 4 2920 log ) (gl 5 (seloizl (2Ll (o i >
COz ,Liml 3l cladlas 5> (Huang & Lv, 2021) ¢ 5 Slen o3 )15 150 cos |y b ad o) cotel Slgs o 555
bl 4 ilg o 3y iSu ) (6y9lid iy aST Wlodld LS g 00)S awyp el Je jledlaiwl b (o)l o @yl 0 1y
Haghshenas, Moayedfar, ) ;l,\Ken 5 i s> .08 oS )8 elainl (o5 pials 5 lga o Ol ol s
Jlo b Lo dilaie (oladl (gla it p (coudBl @l puis sladoly b5 & (sladdlas j> (Farahmand, & Sharifi, 2022
SlepSols can ol ub aosls a5 ol s @bt .065)S eslatw] RICE Jas 5l jolate cpty g aiidlyy ¥Y40
simivo ML 1 LB ey 4 cans 31,5 ol 4oy FIFA YV Jlo U Sl Gl (pxSke s Jlasl Loy il
il dalgd (gm0 pow Saodily )3 Bas g slddlaio 3 (aIBL a g .l salg yil3dl

glailaie o Slon g 5 Slah g8l s Jus oo clad,)lS piyde 45 W3 e (Ui oyt il pals ub
i Sy 5 SIS a5 JLasl S gsb o o daly olal 5 355 sibo Jie 4 09 ings g
(Nordhaus, 2018; Huang & Lv, 2021) lsw g eglasye el e ldllas sl adlsys ol s5,0li8
bl ol sla Shs g 009 S Clegdse b alarnwg (glayeds 4 dga0me wblosly &l (glasd iy sl Jio 4> )31


http://qjerp.ir/article-1-1363-fa.pdf
http://qjerp.ir/article-1-1363-fa.pdf

#¥4 e 2 ol 859WiS Sl y S slaj Ll 5 sl el8) il s ,;L 10y Ko g 3155 Slowlaw

b pols adllas xilo3)S" oy op)S (S aje duwle 4 b ssle (Bb (sladhaio paw 3 b (VoYY () o g (polih 3>
ol (s3boJse (V) el 650938 (250 slp DICE Jao (paass 3 )l8 gl (1) Jols ook (6y9lg e (e
Silw oS g olod lailin] dad Lol (V) cul aislo o sladlaie @lool j> oS lod— JluSlis saiS'cyadi 5 ilite il il
sl il JyuS slacuskus 3:85 sli-ania Julod gl 1)1 (Y) 9 g ol anslxe cpl I (i &5 (5,85l cud )b
2lsd e 5 3 Gl 9 1S o o 1) (251 5 BB ele Sladl )3 35290 (ewlel SIS (g)5liS Sy Lt
adlais (5loy9iS ol 4y oresd Sl &S 25l o o0ld orldl Sl g IS ol 0jo> 1> Wiadon (635 Cuslw (4l

D) sy alie el baylys

i3 (owld ()

Je S5 o8 o oslisel wgledyg Jue 31 ol (65,988 g oaldl i 18U oy pslitods adlllan ol 5
5,5 il aws 1y sladl o Sl o oldl i S closlS il olge o ) oslizl b g sl Seolisd
Ll g Loy lyeis egolaidl glacdl oy Jolss b amd o 05l5] Lo 4y Lusladygi Jao «géls ,> (Nordhaus, 2018)
oS il |) Sl gla S

Y guasne o g a5 ot (5 5kS b o5 ) (55y5LiS’ Sladgs oS Tl o adllae (1 45 3928 oyl ol (590
FCwl ol Qbal Lol s 90 bl iS55 cpl 058 03 )8 kgt ol edgate (3 (65,5l

el d2lge (55,0l oSN IS 5 Ol 2iaS s sl ille b oS ol (595 bl 30 (o8 i il oglg)
(VoY) Bo o)l bl 2 239 0 Cogume Jgl Coglyl Cumman 55 (ygulen AY 435 gl Y guazme (SIS e (30l
ol CaaS paxio (YL Gl saimd lis &S W) 3 oS olie Lol (o yme 0 olpl Cumes duo 0 WYLF

ohZmy g Stz Sl (65,9l OV e CuisS p IS lajlS L] bt cudS (Gilode (Shomn g
sbio Il wad b (B (el ae sl g &S oglad sl Jhe .l aaast g aillas (gilo Jde diojls o5 cuwl
2908 e (S Oy Gloxiw

Ol S b8 Lisl 48w o i el yn liios Lol codits gy dsdllas ol 53 &Y guase cuiS 4 )3
1,0 (65y5liS Y guate cudS p (sdlake g ol

: Joioee Cado i1 il

Sl o PPM Fe =00+ paw U oy Sausl oo clale yioli8l a8 amd o ylid Slalllas oaiS'cogar 31 g CO2 yiuljél o
(Ainsworth & Long, 2005)..5 cueis 1) (g5, 9 paS e C3 lalS 059) LS 5y Ay 5 jiawgid

98 aly )3 (g Mg Gl & o Sl CO2 Ll dulyd (B ) 0sn g5 o

s e ite ol sl

clale o) WY ials & e CO2 iul58l a8 waly ol (Y4OF) o)) Kea s Myers : jaxe polic jials e
Db shol OME > g 5 ool sy,

Slge cuslil LialS g ey @ dadily cuaS ialS 4 e wglhae (claailiol (YU Lod il YU slos 35U o
(Lobell & Gourdji, 2012).54 0 (sdxe

9bie s ylon g BT Ll (g ,als cudS Jhals 4 jorie edldl Wl 30 gla JlSias: (Sas s e
Tl 485 Cjge ele Yol dw ool CutS gl Sl cueS it Gl

» LS 5 )5 g i 1 |y ol Caglgl IS Canls eyl (b Ll 31 tuliw Caglgl = Jg) Szl
Sy 18T Slidys Sl 55 (VEF) (6559liS gm0 (60 puly diw Lilodls 13 il &Y guasmo

38 (silwJde cubild i sl oolal (M @l dawslbre sl &S DICE Juso! (g5lode cubld = pg JY izl
sl GlS (S5el 5 e wile i paasS (sl Jue 4l CuteS oy gl )05 ]y (S Dy



VEY o OF o)led OF 090 o 5] dbio 34y 4ol ) Ll yi doliliad 7y

2 olpl ©5ysliS O game cutS Sl o)ly0 dleiel LB g zols (u,b slaodly: edly Cudgize — pow JYaiul
90 Spglger phite jobay (o Sl ol o Jlo )3 s o
Saxy b
Nordhaus, 2018; Bakhshi Destgerdi et al., ) 34 o s 25 135 & yg0ds 45" B pno 1 1 ol &ylhe Cin &6
.(2018; Haghshenas et al., 2022

maxW=[" e PtU(C(t))dt
Ep P & oloj d Bpas il cuglae 2 :U(C(L)) (Social Welfare Function) _clusl oby 26 W] 5 a8

el t gloj 53 Bpan C(E) 5 Sloj b3S

oolaidl 5g.8

WWigd oo Canogd yj by 3l edlatwl b (golasdl 548

s &l

Y = f(K,LAT) ()

D9 oo odlatwl b3 2y 4y (WwM-O wgs @b 5l wgledyss Jie 5o

Y =A7.K*L" ()

23315 558 Sr90 e e 9 )1 (5958 42 Capmd g5 LS il 4y Capnd A5 S i Y g B ol o oS
.(Nordhaus, 2018; Bakhshi Destgerdi et al., 2018; Haghshenas et al., 2022) 1L o 31> (2L aJg
P u‘)...uu ’\-"9"&" LY .,\.wl:ga @9‘9 ._\.Jy @I}» LS‘)" wl.m w)m k_iJ 9 Cowl ).v,\; Callas] 9 odlw u.o)’tf‘.)—uls J.Jy C"L’
Romer, ) a2 cuus )5 (5950 (5390542 5 )5 (5950 ¢S 38 dolo puo Ale g Jolge )0 sy 4y 1) S (2L WJg
(2001

ol 00 pbsl 5 YD & I8 cpl g o a8 )3 Jlas jd cull Jole lgieds (6y9lid caslllas ol jo

g o yiad ) (53918 & (e (gl BB (F) sl -

ol 350 Mg Jelge > lpuss ),;"l: Sl peS caeady o B B ade (g5l )A;L -

Sgs0 b g oo (658 .l w0 2S5 5T Bl (alBb g Wl e 48 ale plgieds (59l @ 4295 Sl I L
o ol ]y (B el g O g9y (5590 e

1o pw Cudgasme

Kt+D=It)+A-ad)K(t)—G(t) (¥)
Caol T oy



0 e 2 ol 859WiS Sl y S slaj Ll 5 sl el8) il s ,;L 10y Ko g 3155 Slowlaw

5B 9y Cadgiow

L(t) = Lge™ (0)

ol Cumon W3y F5 M g adgl Cames Ly ¢yl y> &

S5 B9 (5598 52 39

A(t) = Age? (%)

Nordhaus, 2018; Bakhshi ) cul ,IS (g, (590500 25, &5 8 g &gl b 53,8 (69 (y90500 1 Ag o) ;o &S
(Destgerdi et al.. 2018; Haghshenas et al., 2022

Ol & bgipo 3548 g (conldl S

ol s (sl olalE Ll o baslgy 51 848 (g0l Ja0,8 d dgud yuxd g waladyel Jdo (o8l ity drwgs gy
wlad 5 S5 anldl Elalors o (o3lamd] cloag s ol 53 B Jgo b ol orld b dbaiil g Cangj Lasms o of il
il 13 gy 4y olas ) Ll Waleo laly LimlS o glo Sicmn 5l S e 5ol yolatod g

G(t) = Xik, Ei(®) (v)
395550 Uity 3 &y B(E) sl IS clajl5 izl als G gt Jls yo ol claslsls I8 Ll By () oo o o
E(D = [1-o(®]aY(t) (A)

ol SaS L oS wsb o toygd o (ol Sl (a5 JLisl J S £5:0(E) g IS ola)l L] copi @ )] o o
Cawl o Syl addllas p3Y (glagy b ojlis] dolee o

el 33 Lod Lo puid 5| s b o (VAAY) (gl g yulisl Jao (gl 5 oS olon g O & Voles jl pgd aswd
CoV sl 9 Lmu»ytel L;';)‘)b- Y o s 2 derg0 (glod M| 9 (sl (g9 lawgs &S .\.1.25@ 1] )
(VWA cogl)93) 3525 (o 51,8 556

T(®) = T(t—1) + (Ri) {F(t) —AT(t—1) — R— [T(t—1) — T*(t — 1)]} @)
T*(t) = T*(t =) + (Rlv) {(%) [T(t—1) — T*(t — \)]} (V)

il 503 0S5k T (1) o5l 305) oo sl (losS byl Ry (JBsh 133 oo )S bl iRy o] o 5
Ty 0399 53 (ixio JiBlo golaus Sl (Sl g 1) Logldl Gos @)l 4250 Sl T (L) Lo)g 5 (Sl o 52)
Dedise Ol 25 Copods Gile ol (5)18 b Yol ()

T(t) =To+b(Thoy G(t)) (1Y)
oomed a3 oo Ui |y e slod iul38l p (slallS a8 jlissl sl a8 canl s b g Tase slos Ty «f p3 &S
{(Klein & Anderegg, 2021; Safdari Molan & Mardaneh, 2023) o, s Jlsis o6 sy
D(t)=8-T(t) (YY)
il o JLSiis @D g prej slos T acanl JLuSiis 59y p bod puii 15U okimd L5 &S gys D (o 3 &S
ool 48,5 )3 Je 53 3 25 4 ke ey ool 2 (538 Sy 5 JLSias Ly, 35
D(t) = D(t - 1) + & * T(t) (W)
N(t) =N(t- 1) + ¢ * D(t) (YY)

Al oo Conj bae 1 conlBl Ol 131 o5 1€ g (65y9liS ladgi N(E) o j5 &S

Je 3505



VEY o OF o)led OF 090 o 5] dbio 34y 4ol ) Ll yi doliliad SOY

Jols gy Jao (sl el 0gus oo pu s Juadd 4 doldl )0 &S Cunl Lol dls o cuan ol gy cpl il b,
ol 0 &8y lie Cuvgo ;5 )] 585 polie a8 il o (oulBl JiSu (sl yal)b g (ool oo gla yiel )b dtwd 9
Cumad A5) E55 9 (5990080 48) E55 edilo oo Sl &3 M- Wy @bl Jols (o3laBl i sl el
5 Jsid 36 cops Mg Lo 18T oy (IS IS Ll o ps Jold 55 coald] i3 (sl yial )y
Al o Camjlae yy 0al8l 13l oy

Jolis M (oolasil (clmosls .033,5 zly5einl Yo¥Y B AN Sloj 093 (lp yuine g dsia wlio jl L5 590 leMbl g Lol
SIS alopr 9 (55)9liS 50 53 JELS Cupmo )9S S Cpmon 4659l i 039331 (b1 Wl (31> allBL sy
L o sel )Ys cos p (B3 LalBL sg Jols (oolail JoSo (slaodly pismon b aus oyl Sl 3550 5l el cols
20,8 zlysel Sha SObools oL Sl dawgs (sl a3l 5 (65 5) Bpmn ¢SS lgd Ll YN ol Cuosd
ool jl aw daly 10 5,Sles g CuiS ) Colue ((65)liS GY gase sdes Clidgr Jold (6550liS” wladgy CleMbl
A dord Sl (579l 9 )byle>

Oloile oads 3 plulinl JlsSis jasls g aVle (Su)l gaeme @Vlo lod ke Jolis L5 3)50 (oulBl (slaodls
5 Ml il 5 nd lacsguw Bpas g iso SSE 4 Gl olajE Ll claodly 5 HguiS wlislen
Iy o cdy yiol38l 9 Wosly Jlite  ovwlael 6l rpodin 3,500y cpl 00,5 <8byd Y-V B VAR 090 (gl
D905 wal )3

ozl (o yusio adS )] 55 a8 W plos] sy (o 5lod skl dasol 13 3gs Lol aisl 3 dw Jolis lnodls 5515 i dl> po
Cloodly zumual § (asuis s 003)5 (5o S L yuiio don Sloj 0y93 g b YoNO ol caadd b 1K 40l [V 4
b9y Uy 5l ooliel b dgate (clmedly JuoST wules 53 b plosl kg, dbate wyp g 1,5 gl 5l oolinl by
JeoSS sla gy Hliel 088 g e SV gb dgtan (codld (gl yild S (hgy 5 ieolisS slaSS (gl Jas
0,8 wyp bl o ylel SSSl ealawl b

Josle caam cyglate fpay .ab plool ;Y gsle jlitle La Yo VY asws MATLAB l58ls 5 oo 13 wgladyg Jbo (s5lwodly
Josle codlail yiso cV¥olee Jo Jgile daodls [5iloy 9 (6)l38,L Joilo cadgl (sl ol )l oulas Joile Jolid anass
g @l s Jsle 9 silwding diee > Joilo «sjysltS” ise (ol Sluslre Joile souddl (i3 &¥oleo J>
A o hip |y bl e (Siales g Sledls 1) o8 cledosle oles Main DICE TIran pb L Lol Jg3lo .05 ol
905 walyd 1y Jao (Sl dsugi g b yiel)l (ol ju (is o lime cuns Sl Y gile s Lo ()]

ol ¢ Sloj dlsyo o 0 i (b VoYY U Y-YY dlo od (gjlwandd 0y9d (slp Sloj adls sbuo o Jdo J> oiu,6X]
Ollisl g by Jolds o8l (sl sty D945 0 duwlre L pne g dilo s o B (aIBL 0Jg5 Jolds (solaiBl (sla st
Sl yjop (g 090 (gl J S (gl yurio «ulpd 13 00 )F o duwbe (olod (sl pusio bl p (g550liS ladgs asldl o g
e ashl adlllas Sloj 381 LY b sl b ol g oo

o LS yho S cups bl oo b Jol sonyliw A8 silwand 5 (b jlisl Jyus lisee o)l Sz
T 5 VO ) S calpd b e pilea g pae s slagyliw Cund jLasl BLAI S e (5938 g, el
liome o 4y gyl yo diid Gl (090 ke 4 Cuns IO o8 Liss] (sauo)d YO 5 YO N+ ials snias oyl
29 walp el o g dwglie (6l B 03,5 0,85 o ol o 12

JHe @l ¢ F9y> (Priwliie] )3 ad pldl Cumlun oS g Sy (59,0 (Prilie] (50 dw Jold (o lis] Al ye
Jols Sigpm (i liiel 0305 dpulme F (g loline (9051 5 (e ey g dunglio VoYY B VPN )90 (55 (slaosls
o 233 o8] 5 J5 i B a5 L o (s sy cslaiy e 5 (llall i i il | gl i



OV e 2 ol 859WiS Sl y S slaj Ll 5 sl el8) il s ,;L 10y Ko g 3155 Slowlaw

Yo Olyts Jlosl b JSits 55 i g oy L35 85 g @b ol o Jold (salS slojel)y (gl 5 ol
W el Cute g (e duo pd

buwgio (slod ]38l ¢ g9l Cludgi (gao s Olpss ( B (B ulgi gas ) Ol Jolis Jao ool sla 29,5
o il o S slacanlus su-di i Cuns 5 slalbdS ool Ll sy Gials ol 5 Sle 4y cons p
10> A0 liseb] dlold duwloee @d oSy uibyly Judos dags ylaw o slocglis (c)loline (yg05T 51 o3l b guls (o)Ll
Jols ol & 055 o pms ol (oli by ol )5 ol Lo sl ite o (Sisad Bt 5 o 8l
bl bl oyl il (gl gl 5l oslitul Kl g odgs )G cubls ¢ ale jliel (gl)ls Juo ]

oARgR saadly

ool 255 38 (y e 3590 0l )90 (slaodls (gu S Slastie cunl (6)905 (Silwannd (ol @S Sl I iy
aS 0390 Y0 3Ll VAV Ll YoV Jlo jo lpl I3 (2lBU sdes ¢ Sles SOL g ol Lol 5840 5l o 2l il Lol
O3S 58 Cygabee YA (6559l ise o MELS sl il o ;Y0 3)lkie WYY Jolee dopd AR ol 1 (65,0l iSu woew
5 ,¥0 05le ¥Y (65,0liS WV guaze cljdlo (o)) pimed (Cunl jouiS Sl o Lisu Cpl Cuenl sniad lis &S ol
Al e Gisn ol 5 (o)l 5l g mS sdiad LS aS edgr Y0 3 Ll AV byl

SeuSlisd o5 oygdeo FYVD pl VoY Jlo pd ) IS sla i jLasl S o ol g st jlase (sl 23l Jlais
S 5Sle 9315 ole a0 WA HolS Ve (slod (1Sl > o i 1) o5 ALY &l o jLiisl &S 0399 Jolro (ops)S
odd s &S 03gr VY e plp Vo¥Y Jlo jd o o)lulin] JlSis jasls cwl oad (i)li5 yio Jeo YYA &Yl
ol 005 3590 1S gulen W 55 5058 (5,0liS sl S ol sl bwgie JluSis Lty

dod VA A3 el udei bwgio by &5 4 e o LIS YAYY B YN and )0 caldS slayusie (Su )l Loy oy g
YN 5 b slalbdS a8 Ll Wyl onds )35 aiVle aoys VY (g5liS Lisu Ab)y &5 &S Jbs o o0 Yl
b plodass &l Glojen sl odgy and ja 13 3,3 il ax > + A Led il . S0ke 5 a8l iol38l Yl do )y
ol (mdo lio p lid Wi i L oS 4l yialS AVl Mo VY F

o5 Syl (&1)b

b J5S pie gl 03,5 o (lellim slasylsbinl g ale Slo (bl iliss (glagyjliw ) jLis] S (e
09N (=8 Lgy dold] odimd L aS Cuwl o (Slb o8l s Jolle BL RCP8.5 Sl b plao ho coyo
Jb > sleyeis Jxd Slolil . She (bl 3 v Copd b ol J S (g slus bl o (s jlae SLSI M Lse
Oyl o oas fpend Slages Ballas +. Y0 (o o b Lawgio 508 (go15lw ol odd palaild j0uiS 39390 (ldCunliw g duwgs
V0 @ by iol8l blhaSS sgame B b 5k + X0 oo L YL S (goylw g o00d)S sl )l ael 38lgs )
ol 31,5 il ds

w85 Oy gilwodly (sly 98 Jlo g ailygls o)l g onl-aiyie Jlow bl sl ol Gl galadl i
Jolis Lo b3 by Jol (5905l sl oas 48,5 (L5 15 50 (oolaidl Jlis b Jas 5l aolie (gl yguiS b duwlie poiocads .l
L scwluw gl pae g AVl Jopd VY Hlisl wdy ( Slsl ddlas el YoV B YeYe dad jlisl Koy pals
Al g (s jlame

)9S pols b j0 &S cunl S5 Y Ll ol (Sl el g Hlasl S sege (sla sl polis olwl y g5l oyl
sl ol ol p @lis (ol Hlis) oladusliwl Jolds a5 il oo HLisl S @l b g el 51 clacgema (ol
o j SlS1 Sbjol oyuled ) o ¥ gy Billas agynes il (slad lusliw] 5 i guw cutsS il yhe cunmn jlamo o sl
ol ) Ll Sl Gliges 5 pledle 5 camio la i ) 51 pledil) g o laasl  cslanng slag )b
c(\\c'\) U‘)’l W)J@?{A uLo)L.» u»)l)f uulwl » ] L)‘“’)L‘ d.ALdBly Jr u‘);] (NDC) L;Lo 04yl LSLQJ)L.M



VEY o OF o)led OF 090 o 5] dbio 34y 4ol ) Ll yi doliliad SOF

Ja b iloads (B (2B adgr asly (sl 4 jliasl) oS il Gud s dgue 4 e alslS and (b acusluw oy
lodzdg g Il waw lan bsgrge glacuwluw e &5 08 0 (58 Jgl 92l 2)1> ($3500 239 (lmen (3llas )Lis]
p kil S gy g i Jlos! Ll yidey S8 (el (gloaiSnds b ddr aclyy o g oo ashl 4l japass
W5 2 dgag pie &l D90 xS g Ay Cannnsd BLSI sla il Jlas! pae saind Lis a8 i iy o5 Jao ol y g0 )l o]
ool 48,5 )18 odlitnl 3 )90 gyl pl  iso Sl dwslie 1y (Baseline) e s lgicds o)l ol . 8

dgeae b 29290 lacuslow sl pl die bad 4 Cond V¥V Lo U jLissl aojs 03 (alS” ol dga0te J 58 L pgd (g92 )l
Vo ol d slaldS slajlE Ll &S sl 0ad 1538 pad (gl yd sl )Y 35le VY gl l dl e 5 (o540 o]y
O5lee VALYl ] ST (B (el adgr a8 amd o lis Jae (g5lwdndd gols dal b cpl o .l saled (ials ds )
Gl VY iolial saimd lis a8 duwy dales VXY Jlo 13 ;Y0 55l VATV & (VN0 cub cuodd &) Y- VY Jlo jo ;Yo
Yory Jle o ¥ o)Ll WA @ V-¥Y Jlo o j¥0 5)lbe WOl (6550l yize B (2Bl adg ¢ ylojon
ol g0y ¥ WD) Jolee &S Wb o yinls8l

S b Rl 2o A plie 4 VoYY Jlo 4 S VoY Jlo )3 (05 cuns ) (65098 (o8 Sy el ol
Bl 5 (Ll 03 Y1) (65)9liS” s 039381 (5, My (o gl nl Able 3508 gl (Sgusliw 4 S 20> ¥
S S i 5 450 39S > 4 53,98 N g (e G ) 531 (S sy A) (S Sl
9 Bwd (Rl L (g g 0d ol Wi jlade (Rl S0 (ly sl SVL 039381 5] b Y giazee Cuon 4 g
ol ALl e My (65,0liS Slader S il e yiSu s (B 5 (690,02 daupe

2Ly Giulidl dsyd Vv b awolde (3 a8 il saled yiol38l 01,8 il aspd v A e (slod Lawgie gyl oyl )0 puicren
el Giala S aals il S Cute b osima sl (Jgl (5925l

3L Mol 5 pdynod Gl shyl dawg (o Cligd Billae HLisl 203 VO Lol Jold bawgie J S L pgw (5525l
s sl Ll 203 YO ials” ol 15 a0l S L plea sgsliw Adlise )Y3 3)Lke AV (el 2l aia b (655
al 01 (ol 395 3, VAD o iy b g Jao 5] s JoIS J525 01,5 5l 42,3 1.0 B &

8 jlwdad (sl g

Ao 5 (65,08 i 2 e B ite sl il b g, delol o ot o Jgl (g2 s (3l gl
Sy Aolgd VoYY Jlo 53 ;Y0 0)Llo YY -0 4 V=YY Jlo 5o ;Y0 0)LLe VALY 51 BB (albb ades coyliw cpl (wlal p
cél dalgs ials Yo 3l VO 4 YD 0)ldee WY I (65,5liST i ¢ blie ) .l (sdiopd VO Ay i) LS &S
WA Sials g (g5y0liS isw jd Jxd e WY 8 cund Jl 4 e Mgy cpl bl o (gdo 0 WY ialS olee oS
5 amlgd Sliwgy slalgls delyd (gao s

5203 10 8 TV Jlo b Lo slos 315 il 3 S el s o) i scaanaCons paie 5
Ol 1y 58l 50 Ol (6ygore (50 VY tlS gy (sl JLuSUis go8y ooy Fr Galjil o yod LB o lie
Sl WY ials ¢ bl 13 Slge o co d A ial53l ol elos] Sl 4 e Cpiomed Sl i ol 3 oo
15 s o 4 (55,58 bl 31 5 I3 AD ©2lae 5 (alig) 3blis 55 oIl oo

Dy e onlie Jol (gonyluw & Cund (2 JB sbadgre 05 (o Hlai )3 1) Ll dgacee J S &S ped (goylm 5
Gl e b3 (690 5lio b dunlie ;o Jad o FA Laas saiad )l a5 59 0 d9dzme Joyd A & (55,5liS wladgs yials
(et ) jlate I g8 0 350l VY 4l 4 ol Cuns g Wb o (1l Y 3l VA & 5 6B 5le cladiya
Vo s la JlSiis Sy g 395 00 bais &l i Mo pd i b oo Hhals ol)T il anpd A 4 Loy iol58l
b (alS Lo



£O0 e 2 ol 859WiS Sl y S slaj Ll 5 sl el8) il s ,;L 10y Ko g 3155 Slowlaw

@ 5ysldS Clidg (alsams oo Ui |y (etee (Bl SV g5 09 o Jolis 1) )Ll Lawgie J S 45 pows (590 )lns
@ oy FY LA abyly 4 Siwly 20,5 0 0o juw mlio ;0 dis o i FO lojon 5 298 0 dgim0 Juopd DY
S5 )b SlIKS WY g ol cpiomod g2l ol b oo Gl 003 VA (6551 (9000 9 4Bl alS o> YO
Bl ge (StS 4y polie dpax 08, YD (Byme g USe (yselee 1Y )3 iadign (o)l slaptu (gilwodly pdypacs
d)‘)gL.;':S uL\.Jy u“a:lf S uL*“ 1) & o> e ,_51.53)9&.\:3 ol )L.;l’.’.;\ VAW J)HS oMbOLi;j &S P)LG(.? d%)t-“’
do ) YO LIS a5 Lol s swled bad jew slagyels (alb sniiS polo 4 olpl g 0g dals s pd VY LS
gyl opl 8l dales Cund Sl O game doyd AD > oliSgs 4 jadS g Bl Lhalsd YY) e 4 cuws
5995 Ol pslo s dales Lo dilate (cbyyeuiS slp oo A olpl g sl walgs e sladlaie Ol sl piomen
b Aled ool jew o)l 000y 40 Jad i VA gty dled Y 05l VY 4

(P s g (ol (S oo
$5,9uS Sl pite (gl F ool sl lnaidly (oW (5)bolias oimd Lt o ol (5, 2 00 plosil ()lel (sl g0
oy Cawl Al 9 oo (gloyasio po (698 dlaly onizd LS a5 ol dpwlie 00l eST (g)blise pdaw L YFAY
odimd LS 35 VA gudly— cpu 93 o)lol LS oo s | Al puite ClyusS Mo p> AF e oS amd o LS - A e
Cand & olod Clyusd o (Il sl Lil slayuaio (sl ol guli .l odilo Bl jd  Siusendss 244 pis

ol oel

YU jlaws VAY Lale idS Co o b bod Glpss 4 (6550l il Cumlus & a2 o LS b el )b s Julos
oy b (Su,b 4 camlas .l olod Slyuss plp ) ol (6559l i YL (6l cawl sdimd L 4l ol .l
ol byl lawgie < SV bie LS Co o b 0 (6555) Crosd 4 Cawolus 901 )8 lawgio pdaw > + A Cute S
 Canol

Sy 2o W lieb] alols ub eolaiwl JI,ST 1 Ve b o) SCige (gilwands (o) 3l @uls cuslad pas o)y gy
Oldgi ao 3 V0l i ialS asd Jleis] sl o dolre Ao 3 VEY B AA o buo b3 (g5l )0 ladgy jials
ol 00 301 o )3 VY pylan (s )liw 5D g dgare Jloinl g aoyd YY

2w i) g (Modlcyus (glbdunn Lo

SiyaliS Gty ials .l il Cldllas b baaidl, cuslio gllal snins )l adlaie (gl jauiS b dslllas (pl gl duylio
YA L lisladl caoyd VOY b slie cdopd VWY L S 5 b aslio )0 oS ol s i dopd WYY gl (g905lw jo ol !
cpSolbie 45 005 S 0us dwlie + YA ol (ol (asls o)l jl5 dlate edgamte p3 o) VS L LSl g o)
Al e+ AY Hlade b ddlais

BV Sl Vet Jlo jo 50y o ,Sild dalllas sl guned (Jlodl o e Sledllas ladidl b cpicron dalllas oyl gols
o5 )b calle yimgh cpl sladsl b &S 03,8 oy 1) by 0,8 ol a0 SO 0] 381 b clade gaus s YO
i |y Sliasgls dilie > (55,58 Sy (500,310 BA SalS 35 YoXY Jlo ol s Jall e S o
Cawl 03,5 )55 dalate S gbayaiS sly (sdo d VALY Lials 55 VYT e jo Sle SOb adlles .l 03,8



VEY o OF o)led OF 090 o 5] dbio 34y 4ol ) Ll yi doliliad s0%

Saoa LS g il lys aaidly

Dl Gl o 51 e 4 sl 3,8 5l iy + VO (slod 55 gl Alai g g S adllae ] wpo (slaaiily jI S,
o yacky 3 @Vl conl g ord lolid adlate lillae 3 )b sl sl 4l (el el o G138 (2led ybo & SIS
s Oladgr (gl VA LialS 4y oo a7 0l oLl Lo il 38l g JluSis o jon 0008 Co g )31 puioron 3,0 u_ﬂ
Dgd o (odle b o

o e il el &5 ab b)) ddlaie bawgie 1 VL Gll (65)5laS” i3 ()5l cudyls o LS Ol ygad SIS
—anja oo )l ST laclus (b ) lkg cusnl 4l pl 1S 0 pald 1) Cuslio ()l iS Ay b Lite 5]
A uS o (685l (g5yoliS Lisu o 1y (eolail wylus Yo Y Glasl S 0 gliS ke p Y 2 a8 ol Ll snl8
ol W1, Sy slaculow (sYL (edlaidl oo onimd oyl

Gowne Sl glejhd o)lel szl sl e sl Garass gps g )l ere (i glately el oyl
slasiyl drwg IS Wlow wro e > > o i 1) JSis plEadg; Hliie aS drwgl 5 (enl8l dow
o J925 55 csenils )3 sl ()90 polie ydo Clidod S1ye drwgi g Madgr (g)ysliS (Lo b sl pdpnis
ST jow (5))sliS SasideisS ladate Clad 4 ol i g o () SlaiBl sbml «g5)5liS” (551 e
S 1) 1y 00 azb 5 L35 3 con i B el ol dend gl ) o sl o

o 438,553 50 (G915l € (515 (55w e LS 2Y g
Table 1- Simulation Results for the Four Considered Scenarios

lod Lawgio i34 S 2 S5 LD )3
9250w Average " OPP 52 i S329188 Llalds
Scenario temy era%ure change in Change in .
p GDP (%) agricultural Change in greenhouse

increase (°C) gases emissions (%)

productions (%)

2525 pae () = 0
o +150 190 o

No control: o(t) =0 1.0°C 15% 12% 0%

b Js o(t) =0.10: o , . )
Low control: o(t) = 0.10 0.8°C +12% -8% -10%

buge S8 o(t) = 0.25: o , . )
Medium control: o(t) = 0.25 0.5°C +10% -5% -25%
Y Juso(t) = 0.35: 03 °C 150, o oo

High control: o(t) = 0.35

Oigh sal sl

Cod ly VoY a4 Cond VoYY Jlo o olpl (6550l @ladsi o (J3b (alBl ader cslaldS o8 il ol s o) S
5 SgkiS Gy (ials (S slaj jLasil als b el olsl 2 am3 oo Lt 0 4385 )15 )3 (6525l )l
g olise sl (a5 slaml s b )Sos @)l sl aals Joi s, (olpl (S35 (Al a)g il
(Bl algd ISl yieS S ol (B> (AU adgs g o lads jui olnl jpeliS

Gk j &8 cul (dlodzmy (ooladl glapjilse 5 Slas doeas )il S a5 b 31 (alBl s wdy Jo35 )
ol o @loyus (30 2351 5145 ke g 3l ol Sioten 2,158 oo b (oabaBl (gl iz ciliseo (sl JUIS
sgme Byioe o Bllail 4o S cousl ()5 08 (sladiged b dgrge slas sl 5 Clies SRl xS sladi o
sl )95 53 & g0 (59000 (BB p3lSe g o (Jarrelins ) sl llinl cule) (sl (Sl saanja Joos 4
S Mg sloania (il oS 5 b (Rl B Glagygld p JolS blus gloj b sl 5 (LSS (900
sl oo Slagile s 4 A slaail B 5 adgl dlge o551 (1 5ol S Jelis



OV e 2 ol 859WiS Sl y S slaj Ll 5 sl el8) il s ,;L 10y Ko g 3155 Slowlaw

ooy Y gd ke St glio g o Jooxio Hlisl S (slacaslw 511y Lo pl oyt ol oS el Ll
Oleily 292 Sy slagyglid 3 M (slas S alopus 4y ygeome it (VL L] s Gl &5 postiagll g oo
30 5l LiSu Amd e Lol o yd YOVO B 1y byl ader clavaisja a5 Wgd e (S S Oljugss cual g (650
Wojls o Cunl d2lge pdyaos lacsipl o S alopw 5 G5 g (K lolyy jl Ay pials @ygps L
ST oleds (s d9de Silog 5 IS wle e sladnje il 4 e 45 90 0 dxlge (5L (08 (S0l
L 38 olaisle i 0,8 o 8 il oo g Jas 5 o5l csloaizn (il b 31 ol oo (65iaS it i
claa 3o a5l g)dg, Fael)lS il yw g inle,S (clbpiumw 5 G pannS Ol 5l edlitul (i gle dgun ©lol )
A o iulal ]y cale

sl Ll s czdly 1o 0l (655 848> Julow wisjls oS cawl oo &S5 Ll 58 g iz My o (s pll sl
4 e il S ke a ey |y 03y 5l g8 5 Cunle aSh Wy inio A3, gle Leg)) (glallS
Sdedils 50 Lol cunl pais o caeolisS ;o Jlasl oyl aS 00 0 3 SL wlio & S mlio | ooladl slacdld ol
agl a5 oS gd o Jual)lS g by slaisysld 53 S akop 4y gme S50 millo (imen 2 mls Ll
e o iali8l ) Sles (o900 Lol oyl oYL

P& Jb oy cab sl Wby Mo WY Caio oy ol J55S ganyliw 0 &S e o Ll i pldl (il Jae
ZBly 50 L muo by By & Cawl Jlanl gladi e ediadlis ials pl g doyd VA 58, pl ST e (g9 ke
28y jow i g pliiog lagipl «leMbl (ygld (ol iih glio & (sS4 A8 (o ol lio Sy
iy Malgd (6yiaS M) (i (S luo g Al (6 Tr

o (pileg sl > Lo A dy ol (g2l )3 0053 V0 ) jLisl J S ais b S (alBL ags ad) &5 ials
Shas)le Jolos cpl p e bl o (p)SeS dhaidl & Jlanl 6y50 4 bgyye Bias 45 Canl (e300 Jolse S po y
Ol sl e oS loy dng g Sl oy (Bigel (i 3Rl Jols &5 Ayl S il s (slaaiya
llas Jols & (ool slaan e (lEl wmd e ) g slriinld b Gubal 5 6350k 0)93 13 & (gyg0 00 g
Sadgn (S 3 (6 IS lo o p e &S (6553l B e gl 1k 5l Jaorocuns j Ol yae slyal g (20 2leS
ol > Sl

B 2B ade noys YA olee Jsl slaanin (ol JyiS (go)lw 0 oS vad o i Jdo e Sluole
o8l ao ) FY @ bdi e oyl dawsie J S (gaylew 50 g 0 Moy VY 4 V0l ad; ialS 4 e oS cul eVl
b e ol claania g 58 Gud o daly a5 ams o Lt 6] ol iy ol > A 4 YU S (g0 )l 5> g asbly
DO gy g dn e HLisl Slsl als sy aS Lae (pl 4 ol 00558 5

Ohlud 5l gSgls Joli Hliml Jpus caessdy g8l g cawl 35 eie GaoolisS Wil p oo cpl a8 cawl oyl pre 4SS
el s sl 63,85 Llod MolS' 1y 55 aslio draogs 5 g5 I3l dy (Kinly (20l dgn oS Sguge o sonldl
13y Yoo 3163, Jlosl 6 s Ll S lacusls 45 olaolasl allo Vo=V Jisl oy 5| Ly 45 a2 g0 Lt

553 (55l 5 oonlll SlaSTsd pl ) (s pglie 5 )l



VEY o OF o)led OF 090 o 5] dbio 34y 4ol ) Ll yi doliliad FOA

-20

-30

-40

JASpe ok RS logie J5 Yo
No control  Low control Medium control High control
92,
Scenario

B LD AL g s B (55lS Oy ) i B IS sl Las) s s
Change in GDP Change in agricultural productions  Change in greenhouse gases emissions

523l ,lea GOt oyl (55,9U8S Olgi 9 515 (AU aei ¢ SIS gl jl5 Uil Ol puud 1) IS
Figure 1- Changes in Greenhouse Gas Emissions, GDP, and Agricultural Production in Iran under
Four Scenarios

ool o LS oad 48,3 a5 10 gyl Hlan 1 VYY) @ Cond VTN o 53 e (slod lawgie (]38l Y S
Dgud o odalie O LSL"b ]a...a?m 2D (8 b u.ul)sl ‘d]ddl.'idf dub)'lf P )l...u...»l L 0ol Cawd L C‘:’L:"

1.20 -
1
1 4
0.8
0.8
4 -
B O 0.6 - 0.5
Y, &
" 0.4 0.3
0'2 _ l
0
S poe omk JS lagia Jy5 o Js
No control Low control Medium control High control
92y
Scenario

om0 Slod bawwgio (il 3381 aig Y JSW
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Table 2- Model Parameters
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Symbol

#olyb o
Parameter name

Hlaso
Amount

JYaw! g gaio
Source and argument

o(t)

W 5> aloyw po
Capital's share in
production
Mg 53,5 (69,5 woes
Labor's share in production
W )3 5 958 S50 e
The contribution of labor
productivity to production
bl o po

Emissivity coefficient
sl JyS ¢

Emission control rate

owej sl GRaljil Gy
Earth's temperature rise
coefficient

Lo o8l s 236 oy

)

Climate change impact
coefficient on the
environment
Cogrox M) E 59
Population growth rate
Sl ¢
Depreciation rate
S S Sr90 e My 5
Labor productivity growth
rate
Sl Ji5 ) &y
Time discount growth rate

Temperature change
coefficient on drought

3.0

6.0

1.0

0.001

130 o0

0.2

-0.05

0.1

0.1

0.2

0.3

-0.05

(Dadgar et al., 2020) |, Sen o 55l adlllas jl o 48,8 . Sbo bl 5
Based on the average from the study of Dadgar et al. (2020)

(Dadgar et al., 2020 |)Sen 4 ;5305 addllao jl oss 4i8)5 . Slo olusl p
Based on the average from the study of Dadgar et al. (2020)

AT BHY=1 iy Jolss Gt oy ol
Based on the elasticity of production factors: o+ +y=1

(Javadi, Mirabi, Abbasi, & Yeganeh, 2018)

(Nordhaus, 2018)

e 5 oyl bawgs o5 @) sl el 5 caslil sloJie olul 3 oy )
sbod IS clasl8 Lanl 3b oS oud 03) wess (Hansen et al., 1988)
lo3)S" ey 1y (05
This coefficient is estimated based on climate models and analyses
provided by Hansen et al. (1988), that examined the effect of
greenhouse gas emissions on Earth's temperature.
(Schlenker, & Roberts, < yly 5 ;Silis sble Slllas olol y 00 035 (a5
10303 S5 w3590 |y (6550l Y guame y Led @l s il 45 2009)
Estimated based on studies such as Schlenker & Roberts (2009) that

have examined the impact of temperature changes on agricultural
Crops.

Sl S
World Bank
(Nordhaus & Boyer, 2000) 55 g wslad s awss odds plos] addllas
Study of Nordhaus & Boyer (2000)

(Nordhaus & Boyer, 2000) 55 g wsladys bwss o ploo] asllles
Study of Nordhaus & Boyer (2000)

(Nordhaus & Boyer, 2000); (Bakhshi Destgerdi et al., 2018)

9 Ogedite bawgi (6j)slaS Sl p (Jlsis Sll I pladilos elul Ol
odma Wi ylude ) (Mendelsohn, Nordhaus, & Shaw, 1994) I, Ka»

Sl Lod g3 ol asly ya gl 4 adgr ol el
The choice is based on analyses of the effects of drought on
agricultural production by Mendelsohn et al. (Mendelsohn,
Nordhaus, & Shaw, 1994). This value represents the relative
reduction in production per temperature increase unit.




