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Extended Abstract

Background: Providing persistent employment in the agricultural sector is one of the most
significant economic and social challenges faced by many countries. The agricultural sector's high
dependence on weather conditions makes it particularly vulnerable to climate change.
Consequently, investigating the effects of climate change on the economy of this sector, especially
concerning rural employment, is of paramount importance. This research aims to analyze the
impact of climate change on citrus production in Mazandaran Province, utilizing the Ricardian
approach. By examining the relationship between climatic variables and agricultural output, this
study seeks to provide insights that can help enhance the resilience of the agricultural sector
against climate fluctuations.

Methods: The climatic variables studied in this research include temperature and rainfall data for
Mazandaran Province from 2000 to 2017. These data were obtained from the Iran Meteorological
Organization. The research focused on seven synoptic stations: Amol, Babolsar, Qarakhil,
Nowshehr, Ramsar, Sari, and Siyabisheh. Among the various citrus products, orange and tangerine
were selected due to their significant cultivated area and economic importance. The climatic
variables analyzed include minimum temperature, maximum temperature, and monthly rainfall.
These variables were downscaled for three distinct periods: the baseline period (2000 to 2017), as
well as projected scenarios for 2020 and 2080, under three different greenhouse gas emission
scenarios: optimistic (RCP2.6), medium (RCP4.5), and pessimistic (RCP8.5).

Results: The findings reveal that in orange production, changes in temperature and annual rainfall,
compared to the average net income during the baseline period, will result in increased net income
by 13.4%, 14.5%, and 25.2% under the three scenarios, respectively. For the years 2050 and 2080,
the increases in net income are projected to be 14.3%, 27.8%, and 29.1%. In terms of tangerine
production, the net income under the investigated scenarios is expected to rise by 5.2%, 6.7%, and
17.7%, with further increases of 6.2%, 15.0%, and 29.2% anticipated in 2050 and 2080,
respectively. These results indicate a positive correlation between changing climatic conditions
and the economic viability of citrus production in Mazandaran Province.

Conclusion: In conclusion, the results obtained from examining the effects of climate change in
2050 and 2080 demonstrate a positive impact of changing climate variables on the net income
derived from both orange and tangerine production. The findings suggest that climate change may
lead to an upward trend in net income from citrus production, which could, in turn, foster
employment development in this sector. This upward trend indicates that, while climate change
poses significant challenges to agriculture, it may also create opportunities for increased
productivity and economic growth in specific areas such as citrus farming. The implications of
this research are significant for policymakers and agricultural stakeholders. Understanding how
climate change can enhance or hinder agricultural productivity allows for better planning and
resource allocation. It highlights the need for adaptive strategies that can help farmers maximize
their yields while mitigating the adverse effects of climate variability. Moreover, the positive
outlook regarding citrus production under changing climatic conditions emphasizes the
importance of investing in agricultural research and development. By focusing on climate-resilient
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practices and technologies, stakeholders can better prepare for future challenges while capitalizing
on potential gains in productivity. In summary, this study underscores the necessity of integrating
climate change considerations into agricultural policies and practices. The findings not only
provide a glimpse into the future of citrus production in Mazandaran Province but also serve as a
call to action for the agricultural community to embrace innovation and adaptability in the face of
climate change. By doing so, they can ensure sustainable growth and job creation in the
agricultural sector, thereby contributing to the overall economic stability of rural areas. In light of
these findings, further research is recommended to explore the specific mechanisms through
which climate change affects citrus production and to identify best practices for mitigating risks
while enhancing productivity. This could involve examining the role of soil health, water
management, and pest control in adapting to changing climatic conditions. Additionally, studies
could investigate the socio-economic impacts of climate change on rural communities,
particularly in terms of employment opportunities and income stability. Ultimately, the
relationship between climate change and agricultural productivity is complex and multifaceted.
However, by focusing on the potential benefits and implementing proactive measures, it is
possible to navigate the challenges posed by climate change while fostering economic growth and
employment in the agricultural sector.

Keywords: Citrus, Climate change, Mazandaran, Net income, Ricardian approach

How to Cite This Article: Amani, o., Yaser, F., & Norouzi, g. (2023). Exploring the Effect of Climatic Variables of
Temperature and Rainfall on the Economy of Citrus Production in Mazandaran Province with the Approach of Rural
Employment Development . J Entrepreneurial Strategies Agric, 10(1), 132-1486.https://doi.org/10.61186/jea.10.19.132



https://doi.org/10.61186/jea.10.19.132

-

WY VY /N oples /omd Jlo /65y9LiS p3 (0,81 (sl puly

Sl st glia g (55,9LaS gle slSulil>

355295 b lp5le bl SLS p0 adgi 0 495l 9 Lod (2lga 9 Of Lo i JT 2L

(st by JUEL! dmanrgd
T 65959 ol 9O T LIad sl ¢ Silol el

Oyl epaendl oMol Bl3T oKl «auwilE dnlg ¢ 5 5y9lisS sluasdl 09,8 =)
(vaser.feizabadi@gaemiau.ac.ir : Jggume odimg) «3lyl ol ¢ oMol 3lj] LKl (o o3B ol o 59lisS” dlaidl 0,5 =Y
el g o3 e ool oljT oSl pguoS a5y e 25,8 Sleadl 0,8 —F
VEAEIY i dyb VNS el o)k
VEBYY caoio

by 0452
& (ysliS a5 b sl (Kianly 4 do g bl o sloin] g oolaidl ppe claille I (g50liS” 5y by Jladl gl 1Bad g denio
b g3y cnl Bnl) (oo )3 Adlion )10y08 5 (Slofag Commnl Sl pliusg) JURdl dmg g (250 ool bl gy el s S gy g g O bl
A plodl 1)) cdlay SaSa sl il ;> LS pe wgi sbaidl y w8l ju S )y Ban
4 avgs WS B AYVA gla Jle ) Ol).\s)'—b Ol GV 5k g Led glaodls ol (jimgl cpl ) adllas 550 onll (gl yiio 1l gy g dlgo
5 ol cpummaly ppdes cJudlB eyl cJol Joli wliilon olSiu] cuin adllas 5ys0 3blie .o cdl)d joiS wlidlsn flojle 5l cledbl )
buwgio (RCP2.6) ailiasisd g5l dus g YeAe 5 Voo (glaoysd gly (WWVAAYAE) YAV B Vevv 4l 0jed b wlale i)b g diniy (slod caieS
3513 oles ol (RCPB5) ilip, 5 (RCPA.5)
Jlo 33 5 ho > YOIV § VF/O OYIF iol5dl oo ity Yoo Jlo 53 g0yl dos )0 6Vl (0S5ke 35L g Lo @l pois (JWE5 py adg5 50 sladaidl
e cj ()b e > b 0y9 LAl el ke b duglie [ Lald asl) (cho)d YA 5 YA OF/Y il o ol i YA
O3l Aoy YAY 5 VO« EIY s gy YeAs Jlo ;3 9 o3 WIV g £V BIY i gay Yoo Jlo 53 glw dw cpl o ol5)5kis” (el sl
il
9 5 LAl el el cla e s Sl L YeAs 5 Vede clals 1 ol i Bl oy ol s S jgbody 15 S Ao
dawg ) Cute By S 3ol ol liwly y3 g Sl e Mgi | Jols Ll alyd ialiEl odims Ui wull i guls on (D Dg Cate Jgae

aila VoA 5 V0 Glale b ol o alg ol sl

LS o o)y 3lo (00,855 cdlimy alls al s (oaldl yoss 2 gl gLanjlg

&P P e Sl g PS5 GBS e
@y b g Ay 5 My il ladine > Jlansl
(Momeni and Zibaei, 2013; cuwilb aalg ol jon
=l ;1 Amimnejad and Asadpour Kordi, 2017)
g ol buld @ ool Saly (55l SV gae oS
Sl g o @l yom oy (ool Gl Wiy Llex
iz Jdl g g oolatdl chai>  a2p LB
(Chiotti and Jahnston, 1995; 5% (gj)5lis
Olypuss Cuedl 4 445 L Parhizkari et al., 2017)
sobds adlate 1 53 @ilBl 05 X9, U Sl (65905 (ol
ulio (e slaglpal 9 9,65 518 adlllas 3,50 355
s e 9 @bl oy cpl Sl il g, 5
25 )3

b el SVgame adg ise 53 il gl
chw 1 3oy BfF dgds S e VFY cuiS 5 e
Shom g cwl ol olad] dgda 1) jou8 clagl
Pz 45y 5 gl 5 ol wsesy Gl bl
Ol 3 Cusl 4B 13 5508 3 (b OV gaze Wy
@y Ol il gl iy (Eb oYgae
My SVgaze (p5adls ()b g JWy pegad
(Ministry of Agriculture of Iran, ) s £b

EPXER)
Sl diej 2 Ay iete S il iy
i onl g sl Jadlsbol sl e (B Jlsl
2 S6ygbar il gl 5 (o3Uall wre s il
e Socsiytely 5 g Sl juin p3l glalo
Cusl 0391 (65)glisS” JUind dnaogs g 5> dgd 5 @olg>
(Asadi et al., 2021)
oy Jelse S5 (S S gl )
P e e JSluo 3551 4 Sl bulpd cnl Gote
Job 5> 05 05 eldl Ll pd iled S (g5,5l8” i
(e Ml £9ypd b &5 g i Jl 53 0)lgen F)b
(Zarakani etal, <ol 3l o8l il j iy i
Iy 655U Lt Sl e oo 5 o s ol 2014)
U 39 Guw dom 53 9 XS gydgy (el Joo5 b
Olyos opl b ablie jelaiods (sis upde sladoly
w8l oz 51 (Todisco and Vergni, 2008)55s Jlos!
b o > Sl Sox sk Sl il s
DS Bkl S e Gyge By 9 w5 g W
Jpame Cwid g 0,Slos ;0 pu dle golaiBl sladely
slp seld @igi ) s LS g 4o (lise ) s


https://orcid.org/0000-0002-9563-3577

Yo

59 b 5 S ol (Sl sl

» ohujle elSie ghlael (diel slajls oy 5
b bl ol ol gobs Jbwil g )5 5 S drwgd Cax
(o omel slaghyy lSye o8, Cbsl Jgel
SB ol polie (el slayls g s slacdll
e 5 KB i Jgol «Sigdon 0jile Jool
JUsl g B geus danwgs ) 1) Coglgl cn 3Vl aslaon
.(Pazokinejad and Bageriyan, 2009) cuils

JUdl y weldl 5 U e ot @l
Fobe o o &S og of 51 (S 50 Gl slaygis o
395 S 2oy YV JUtl Cumidy gy il
clis w5t s Jels (65y0liS 0 a8 LualS
5l eslazwl b s o» (Ramirez-Villegas et al, 2012)
OUS 35 09yal8 598 (6509LaS 53 (2)5y S 3p)8
ooy wliseln o Wle e malil w48 WS 0ol
(Molua, 2007) usb awsly Laie 31 (5jyslis

& Gl 0l et 0ad plol milis joye 4y gl b
ool oo (oLl SIS b)) sl 5> (ol (98T
2 Eb Y game Wyl ols selys 5 Jkidl awgs y
@ a2y b g ey (pen 3 sl ol plxl yaijle Gl
San b Ghagh cpl o9iS  SlSye lul Wy Coeal
JUsl dnwgi 9 LS o 25 slaiBl il s S oy
S (ol.?nﬂ ‘_’JI)JJ)‘Lo ‘_’Jhb.o] 2 2l

W sdg; 9 dlge
SleMb! (5 )9lae

P Oy My p el i S ey p jslaten
dlyea SOb g JEp Jpame 9 ohujle Gl
Joda) Bus Ol iS5 adaw oyt b OY gase
ol g bed glaodly Jolis aalllas 5yg0 canlil (glo pusio ()
&S 009 WA U YA sl Sl o lusle bl 4l
Gble a5 cdly y9iS wlidlen olojls l Sledbl oyl
ohiile ol o wlidlen oS! can ¢JlL-.f 350
adpobs 5 (5l ey pedg (JB1E publ (Jol Jols
WY aome | G alB delyd dlbre jglaiedy W4
ol g W5 awls g (albb (5] 5l g cladiy e
wdyS e ) olyslaS palls dalps plgisar Jlo sl
g lod Olyuss p ol o 3110l o gy ol 40 A8
Al 85 )8 (uyp 390 Ghle gl (SH)L
3 eslizal b olipaliS palls ael,s Gl 2 Sliusts o)
Minitab gl celalils 5 51 oslizl b 5 3,5y Lbs)
A5 oy Matlab

VY /Y ojlas [pmd Jlo /g5y0liS p (o 3115 ol yunl,

ol b Wl g 0Sles Cuenl 4 g L (2018)
2 bl e oy U 4 g aw soly > OV g
U Slagdyy bl ()9pe Y gaxe (pl Mg
e lagisy ) @l s Gl o) jglaten;
1 a8 sl oad &) Gilie e bawg (5y5liS
I il siledre sgis 2 e byl
e baill Sl qwyp jglateds ojgyal &S lai by,
B9y 50 )8 odlitel )90 (650l A el
VAW Jlo 55 gl bawgs )l olsl sl o8 conl (03))
Gl drwgr VAAY Jlo 53 amdiio bawgh uow 5 0 &3l
s oikes opl ,o (Vaseghi and Esmaeili, 2009)
LS yo ag5 )3 alll e oalatdl WISl 2Ll jslateas
Eyose onl Cumnl b ol (03,0, gy 5l hle
5 8B oy b bl 53 (clod2u8 Slalllas b A5 s
2 e 29l plonl (655l cilises (glagise @l
ol ol @l oljyelsS dal)> o @ldl juis 28U ()
olyor S0)L Liulal g Lo iliel b oS o8l @l s
G5l 5 dgbe olpgliS el el cely cul
ol ol 5l etz lon g Ol die Ll b ol pslas
» (Huong et al., 2019) 5405 salss s 1) elp
Sl 4 40 yj0 als Lal)d 0 (315 (6,500 iios
(Bozzola et al, cul (s jlhas 5L 9 Ld  Juad
o 2l ol 54 8N caliee sl ings, @L\) 2017)
Sfbesy )bdne Jl Wlgie el lapite
9 &l el Gezmen 9 paAllE S (B (Y gae
(Parhizkari et al.,2017 asb awsly (g5,0LiS o)l oy
Thapa, et.al., 2010)

O bl sl s Siaen
Sl L ablie gl 55,5l (8L & Cas o3 pslsS
I3 oap e Ol p Pse Jelos g @il i L
GRALE a4 plilas (85 ol s 8
5 ol )Lid QS S Jelgs ()3 9 392 Custe (555l
ORlS oS e Jalse i pete oldl e b
(Amirnejad and wog (g5y0liS (0,8, 4y o5 elis
Taslimi, 2021)

3 olhjle bl 53 (65yaliS” JLndl dewgs dinej )3
oo ) 5 plsl e lasingsy 3] slals b
L by Jelio 3 ol Jlasl )3 3o Jolge (gl 5
& oh¥ile )3 $5)0li8 (has plio dex I (55ylas
ShgliS ise 3 dlile S (5958 il sl ol s
(Mozaffari-Khoshrodi, 2016) c.d,5 )3 w)p 3)30



395 old 9 SUIAS by (Ul

w6 gy JUdl drwg 3,59 b ohaile il GlS ye Wgs (5L g Led ale g Ol slayaze S L)l

Table 1. Cultivated area of horticultural crops in Mazandaran Province
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Significant statistics at the 95% and 99% probability levels are indicated by * and **, respectively.

Gl ooye ;o ol il &Yl (Sa)b gaeme (wyy
).3]).3 Ol;’w.sl Q.).] » &Yl oyl Egome OeSles LN ol
Egooxe Ngy adllas (pizen (¥ JS2) 291 yia s AV-/7
G daxg b oS 0g o) 51 (S gliwl pl AVl  SW,l
Job > 4Vl (Sl jlade 5yl gy b (e cud

9 8IS &l 92

200

Rainfall (mm)

J FMAMJJ ASOND

heo slaaibl ixie
Source: Research findings

Olpjle bl (S5l g bod Silymdi W9y (o 52
QIJJJ)‘La ‘_')t‘.w] Slalo uf.»')l.g Egolne g Lod f"l)“'v
sebds 3 L wyyp bt sl ol dygl ¥ USS o
s ol sl an 3 VIV L asgils olo 5 Lod oy i (gl
SIL Ol (oS g Cnyide ored D Ld (nieS
VOYIVY L ST olo & baye cud ey 55 oliwl ol 52
O Cwl odg ).A.O‘_Ju.a \idld L «° olo 9 ).A.O‘-SLA

()

(5]
(=]

)
[
h

(0
[
T

=
= Ln
T T

Temperature

o Lh

JFMAMJyJ ASOND

(4l 050 (ko) hh5le obiwl o (&) wlale (S5)k gaemme 5 (W) dlale (slod (ko Ol sy —¥ S5
Figure 3. Changes in mean monthly temperature (a) and monthly rainfall (b) in Mazandaran
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Figure 4. The total annual rainfall in Mazandaran province during the baseline period (2000-2017)
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Figure 5. The mean monthly temperature changes in Mazandaran province under the baseline period and climate
change scenarios during 2020-2080
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Figure 6. The total monthly rainfall changes in Mazandaran province under the baseline period and climate change
scenarios during 2020-2080
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Table 3. Descriptive statistics of the variables of the Ricardian model of citrus production in Mazandaran province
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CcV Standard deviation minimum maximum mean Variable
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Mean annual air temperature
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Mean annual rainfall
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Source: temperature and precipitation data received from meteorological stations of Mazandaran province.
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Table 4. The regression results of the Ricardian model for orange product in Mazandaran province
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Table 5. The regression results of the Ricardian model for tangerine product in Mazandaran province
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Figure 7. Regression model performance in determining the net income compared to the observed value for orange
product scenarios during 2006-2017
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Figure 8. Regression model performance in determining the net income compared to the observed value
for tangerine product scenarios during 2006-2017
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Table 6. Marginal impact of climatic variables on net income from citrus production
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Table 7. The effect of climate change on net income from orange production

(JL) u9~l~’) u“-“> A“")b LI‘“"" ub)b Temperature (OC) o> ?’)L"" JL"
Net income, (Million IRR) Rainfall (mm) scenarios Year
vy 200.3 16.2 - ko
Baseline
110.8 (13.4) 284.0 (-2.2) 18.9 (16.7) RCP2.6
111.9 (14.5) 278.5 (-4.1) 19.0 (17.3) RCP4.5 2050
122.3 (25.2) 261.2 (-10.0) 19.1 (17.9) RCP8.5
111.7 (14.3) 280.3 (-3.5) 19.0 (17.3) RCP2.6
124.9 (27.8) 267.7 (-7.8) 19.8 (22.2) RCP4.5 2080
126.1 (29.1) 247.4 (-14.7) 20.3 (25.3) RCP8.5

Source: Research findings
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Table 8. The effect of climate change on net income from tangerine production

(b osebe) Gl s> o Uik Temperature (0C) Lo> sl Ju
Net income, (Million IRR) Rainfall (mm) scenarios Year
\-Y/5 200.3 162 - “ho
Baseline
107.9 (5.2) 284.0 (-2.2) 18.9 (16.7) RCP2.6
109.5 (6.7) 2785 (-4.1) 19.0 (17.3) RCP4.5 2050
102.8 (17.7) 261.2 (-10.0) 19.1 (17.9) RCP8.5
108.9 (6.2) 280.3 (-3.5) 19.0 (17.3) RCP2.6
117.9 (15.0) 267.7 (-7.8) 19.8 (22.2) RCP4.5 2080
132.5 (29.2) 247.4 (-14.7) 20.3 (25.3) RCP8.5

Source: Research findings
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