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Article Info  Abstract

One of the problems facing us in the current and future centuries is climate change, which
affects the agricultural sector while being affected by climate change. Smart climate
agriculture is an approach that seeks to adjust agriculture and climate change. On the other
hand, smart climate agricultural actions has been introduced to help farmers to improve
productivity and also increase the degree of adaptation to climate change and reduce
greenhouse gas emissions. The purpose of this research is to accept the farmers of Behbahan
city in using this amount of consumption. In order to achieve this goal, a descriptive-all and
causal-relational method and a questionnaire tool are used, the validity of which is used
using the scientific methods of agricultural jihad of Behbahan city, the faculty of the
department of agricultural promotion and education and water resources management of the
university. he does. Receipt. To determine the reliability of this tool, it was calculated using
Cronbach's alpha coefficient (0.85 > o > 0.70). The statistical population of the study was
made up of farmers living in the Maroon watershed in Behbahan city, who are constantly
exposed to the climate change phenomenon (N=51838). The number of members of the
research sample was determined using the Karjesi and Morgan table of 177 people who
were selected by simple random sampling and answered the research questions. In order to
analyze the data, SPSS version 26 software was used. The descriptive findings of this
research showed that most of the respondents were male, their age was 38.34 years, most of
the respondents had higher education. The majority of the respondents only received advice
on agricultural jobs in the region, and the majority of them received advice from Jihad
Agricultural Service Centers. Three changes in the decision to use technology with a
coefficient of 0.648, subjective perception of usefulness with a coefficient of 0.355 and
subjective perception of ease with a coefficient of 0.328 respectively had the highest total
causal effect on the use of smart climate agricultural technologies.
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Extended Abstract

Introduction

Climate change is currently considered one
of the most pressing and complex challenges
facing humanity, with far-reaching impacts on
various sectors, particularly agriculture. The
agricultural sector is uniquely positioned in the
context of climate change, as it is both highly
vulnerable to its adverse effects and a
significant contributor to greenhouse gas
emissions. In Iran, as in many other developing
countries, agriculture forms the backbone of
rural livelihoods and food security, making it
especially susceptible to climate variability
and extreme weather events such as droughts,
floods, and heatwaves. These climatic events
cause reduced crop yields, soil degradation,
and water scarcity, threatening the socio-
economic stability of farming communities.

In response, the concept of climate-smart
agriculture (CSA) has gained prominence as a
holistic approach aimed at sustainably
increasing agricultural productivity, enhancing
resilience and adaptation to climate change,
and reducing or removing greenhouse gas
emissions. CSA integrates a broad range of
strategies, including the adoption of new
technologies, improved crop and water
management, soil conservation, and the
combination of indigenous knowledge with
scientific advancements. The success of CSA
depends largely on farmers’ willingness and
capacity to adopt these practices, which is
influenced by factors such as access to
information, education, financial resources,
and institutional support.

Understanding the determinants of farmers’
acceptance and adoption of CSA is critical for
designing effective policies and interventions.
Despite increasing research on CSA
technologies, there remains a gap In
understanding the socio-psychological and
contextual  factors affecting  adoption,
especially in developing countries. This study
aims to assess the level of acceptance of
climate-smart agricultural practices among
farmers in Behbahan County, located in the
Maroon watershed area, which is frequently
exposed to climate change impacts. The
findings are intended to inform extension

services and policymakers to better support
sustainable agricultural development.

Methodology

This research employed a descriptive-
correlational and causal-relational design to
investigate the determinants of farmers’
acceptance of CSA practices. The primary data
collection tool was a structured questionnaire
developed based on extensive literature review
and expert consultation. The questionnaire
covered demographic information, farm
characteristics, climate change awareness,
attitudes toward CSA, and factors influencing
adoption.

Content validity was confirmed by experts
from the Behbahan Agricultural Jihad
Organization and faculty members from the
Departments of Agricultural Extension and
Water Resources Management at Tarbiat
Modares University. Reliability analysis using
Cronbach’s alpha yielded coefficients between
0.70 and 0.85, indicating acceptable internal
consistency.

The study population included all farmers
in the Maroon watershed area of Behbahan
County (N=51,838), who are continuously
exposed to climate change effects. Using the
Krejcie and Morgan table, a sample size of 177
farmers was determined. Simple random
sampling was applied to select participants,
ensuring representativeness. Data collection
involved face-to-face interviews and self-
administered questionnaires, supported by
local extension agents.

Data were analyzed using SPSS version 26.
Descriptive statistics summarized
demographic and farm  characteristics.
Inferential analyses, including correlation and
path analysis, examined relationships among
variables and identified key determinants of
CSA adoption, guided by the Technology
Acceptance Model (TAM).

Results and discussion

Descriptive statistics showed that most
respondents were male, with an average age of
38.34 years. The majority had education levels
above high school diploma, reflecting
relatively high formal education. Most
participants  engaged  exclusively in
agriculture,  underscoring the  sector’s
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livelihood importance. A significant number
received advisory services from Agricultural
Jihad centers, highlighting the role of
extension in knowledge dissemination.

Inferential  analysis  identified  three
variables with the strongest total causal effects
on CSA adoption: decision to use technology
(coefficient = 0.648), perceived usefulness
(coefficient = 0.355), and perceived ease of use
(coefficient = 0.328). These results align with
TAM, which suggests that perceived
usefulness and ease of use shape attitudes and
intentions toward technology adoption.
Farmers’ belief in the benefits and simplicity
of CSA technologies strongly influenced their
adoption decisions.

Access to advisory services and educational
programs significantly affected farmers’
perceptions and decisions. Those regularly
consulting extension agents showed more
positive attitudes and higher adoption rates.
This emphasizes the need to strengthen
extension services and tailor training programs
to local needs.

Demographic  factors such as age,
education, and farming experience also
influenced adoption, though less strongly.
Younger and more educated farmers were
more open to innovation, while experienced
farmers better assessed risks and benefits of
new practices.

The study further highlighted the
importance of participatory approaches,
including farmer field schools,
demonstrations, and peer learning, which
farmers preferred for acquiring knowledge
about CSA. Such approaches enhance trust and
practical understanding, facilitating adoption.

Conclusion
This study concludes that the adoption of
climate-smart agricultural practices among
Behbahan County farmers is primarily
influenced by their decision-making processes,
perceptions of usefulness, and perceived ease
of use of technologies. Enhancing awareness
of CSA benefits, improving access to user-
friendly technologies, and providing effective
advisory services are essential to promote
widespread adoption.
Policymakers and extension agents should
design educational programs addressing
farmers’ concerns, offer practical

demonstrations, and encourage knowledge
exchange among farmers. Addressing both
attitudinal and practical barriers can foster a
resilient, sustainable agricultural sector
capable of coping with climate change
challenges.

Future research should evaluate long-term
impacts of CSA adoption on productivity,
livelihoods, and environmental sustainability,
and explore policy frameworks supporting
climate-smart transitions.

Funding
This study was conducted without financial
support from any organization.

Authors’ Contribution

Considering that the present article is
extracted from a thesis, the contribution and
role of the first author, as the thesis student,
and the second and third authors, as
supervisors, were as follows.

Conflict of Interest

The authors declare that they have no
conflicts of interest in the writing or
publication of this article.

Acknowledgments
We are grateful to all the scientific
consultants of this paper.



_ A

dollad 90 @
Sl gy g g 99 ¥ Olis

v e
hittps:/jrdes. znu.ac.ir/ : dew o5y ¢/ Eﬂ’ﬁ I

0lered (liw yaab 30 Wiowtgh ! (55 59l 8 9,5

TSt aldl g™ (boleyd aalan o Liosgiiy b
Ol el (o yte Com i oBils (65,9l caSiisls (g5,5lis w)s.a] 995 09,5 (1SS (gemiils N
Oyl Ol 5 ye a3 o8l (55,9LiS 008l «(55,5liS bige] 5 zua s 09,5 Sboliwl Y

Oyl s cyde oy Bl b i 5 olio cwdige 0aSils (5 S0l Glo e § (2 BT (556055 05,5 Lokl ¥

ylhss! & U Ry U N5k &b edlyo &b
N AMAR] N FADA I A FRYIAR YFY/N/ Y

oousa  allie oledb!

Shond ple e 50 65,988 (o a5 adloo el s oail g 5ol ()8 )0 5, Gy S 51 (S
Flite Sl Jows Jlos a4y a8 cal 8la ) coiadign o8l (55,5LiS 0,105 o 1 55 )] o el O s
(5‘)-' u‘))ijS L) SoS (5‘).: Mg.m w.«l.‘?‘ 6))9Lm5 Sloladl L;‘B).b )‘ ML’LSA w.«.l.‘i‘ ),u.a.: o g ‘5))9“
e Gl slajls Ll 2alS g carlBl Oyt b (6555l (i SR eizmes 5 (5550500 S|

Sleladl l (625 5o cOlete Gl et 03598 Andy Oliee g3 nl planil 5l Bus 1 ilon s %

] 2
osbiil aulitisy Jll 5 slalal e 5 (Sian ~(hoogs B, 5 an ul & s iy 2ol g2
s 09,5 ol Slea slael clonte Ol e (55,5158 ooz Glalid )5 4l @ ()T (gl o5 sl 0y ‘1 3
Soslial b jlil ol (@bl et Sz sy (e S5 oKl f lie o e g (65,9188 (B39l 5 ‘ék R 3
30 5L )5,5LeS 1 adllas 0590 (5 lel dmel 30,5 dulns (1Y S O /D) Flig,S Wl oo hd _., <
D)0 13 walll ks o008y (2 yme ) pglae jgboas a5 wisls S Glewte b e 50 Gg)le el s> 3 3: g
485 0 e S IVY 850 5 oz )S Jpir Sl osliial b ko aiges sLdael slaws (NSOVAYA) 3 j‘ -
osls oo g 4y 500 jelaie 4y .aiols Zwly Budod OYlgus a4y g oo Gl ools  Bolal (5 S diges b9, ‘% :.3
Sye ShsSasly Cu ST S ol L 3edod ol ot slaasil o eoliinl Y8 ases SPSS I3l 5 | v
Co ST o il whos Y OMass LoSiwl S e wsr Jlow YANF byl o 1o Sles cdingy
0 jgltio (55,3ltS Sloz Slous 3515 51 (LT g 8T 5 asnils JUedl (65,5la8 Jid 4 e plisSnsly
b iy 5l cod cblo o /PFA g o b (6,58 5l oolaiul 4y pamal pitie ds 000 gad o0 8Ly 40
S JS e Sl Gl c i 4 IYVA co o b Sgpw 5l (od e iy 5 2 YO0 o s

Ai0gy debgh od8l (63,9LaS slas gl 5l enlaiul
(§29US (28 Joo iaogd walll (659l «Ololdl oSl ol puni W0 §lg Wl
h.farhadian@modares.ac.ir W giane o0y g5

Olidos delilad 59 (yloge liwyed 0 daligh w8l (65,5LaS 0,5 .V F) Laledl (6 ST 5 ¢ymlon (Lole 3 ol dLiosgisr :lie (pl & gl

@ http://doi.org/ 10.30470/jrdes.2024.717748

2821-2266 © University of Zanjan.
This is an open access article under the CC BY-NC/4.0/License (https://creativecommons.org/licenses/by-nc-nd/4.0/).



https://doi.org/10.30470/jrdes.2024.717748
https://creativecommons.org/licenses/by-nc-nd/4.0/
mailto:h.farhadian@modares.ac.ir

lwgydrwgi gy olid  1F]

Ol e g Liodgulido/ ... diowdgd maldl (55,0l 5,18

doddo

s jobas (TS 4552 ol (sl (5 laodlad plas Lo sl oo 1t (ornls Syl 5l (ote sl Jale 013
(i 5 0352 5 )85, )1 b 45 532 5 ol slatllz 51 (o (VYA () Kan 5 55205040) ol ol 5 Ig2 3b o it 2 |
el a5 (VF+) cganr N Fe ) (alasl ] A F-Y () Sen 5 (5,l990) canl calises sla idn 3] 055 Sl g @il i
Oh)Sen g gz 50 ATAY ) ¢ jiSuo,d AT ] Ken g Liosgisn) canl oals Mallopn 9 o mlaw jo pio acacs
I sl T elishs o 585 (Bl 5 oL 65Xl s e SIS (oS (f5m Sial3l oty oo S el (sloo li8l (V¥R
e 5 SsS VFY (e g i) el welBl is ST bbdiges WapiiansST 0d wé 5 05 sl p ol Sl
P e e b peies 9 03 18 SBelad o a4 (650l (A5 (VT (e g 0jex VTN (] ISen g (JBlas 1 F Y
olbimg, Bblie ,o li,stas 5 (Freed et al, 2023 A F- ¥ () Sen 5 Liosgisn) iy oo meldl jorss osuay ailys 511, 50
(Xenarios et al, 2016 Y33 )|, Ken 5 sliolo) wid wuldl Sl s Cslhaal Sl Ll o 8131 o3yl Yoons
2o, YA BN (5,5LaS o sl law o canl o] Lol Jelge 51 S aSh eenl sonlBl &l sd dnabs L5 45 (5 ),0LeS cailinlie
Sl Ca e (bl ol o (Chakraborty et al, 2023 ¢Newell et al, 2019) vas o LS5 1, slalds sbojls Lasl s 5
39550 b ez )d pab ISl (G908 Bl 5 (55)9liS” i

el et 4y S Dad 0 85 (VTAY ()00 503000 55) 09500 2gmime (lnl (65,9laS slacdad 51 (S Loz (Lo
ol 9ySles 5 (55,58 GlapiumssST g9, 2 9 w3 walss glo la ISz g5y ol conldl Sliss 95 ol 8y o]
09 YU o Si5 @ lsicn ol ol el 5 s Ss 31 S5 psbas 0 F) (lSan 5 (5 lubsigrle) o sl iS5G
TS OTAY ol Bea g padegan>)) 5 o)lal S (6508 5 92 Vo5 Olime (09 b g (ol s Gl oo
b OV (e g 0ol3 o)) Conl Sl liw o o)l )13 wlil s slaosusy b cov Gaday a5 Slagbiw 4
s s 50 gyl S 4 bgs yo el 0oLl 5last )l ] jo a5 ool sla w5l 0,90 SO YAV BAYYY Gla o o yol> Ll
5 13 SgmaS lié ol ¢yl aalys (Y game ads lS Crge oS olilss oy ((SaAtsAZ, 2019) wil oo ot
S olaBl gl a5 1) Slorge i 48 55 mbims, Bblie HLSLe 5l gob) St cenl 0033 ,F g Caodls 2l s diSsgun
V) Losgasn VAT (L Ses 5 Jole) canl osls 3 50 cow sl o (s 0leS

sl 0313 dnngs drodigr wldl (65,9LaS ol (cogrie (S Jlo (65,9laS 5 132 ploslu daplla e (sl cnl e
Slyess il 55 (5 pducdllasil 5 65 5ke 50 wols 5 odgi b wdy (sl wpar L (551l S statign (ol (5,08
2017 ¢Taylor, 2018 ¢Lipper etal, 2014 A\ Y5 )| Ko 5,85 ,Sue) Col GBS slajl5  Sogll B> b zals 5 could]

2019 ¢ Dinesh et al., 2018 ¢Amadu et al, 2020 ¢Hussain, 2017 ¢‘Hammond et al, 2017 ¢Khatri-Chhetri et al,
Jsie ) «(Bano et al, 2021 ¢Ogunyiola, 2022 ¢Jat et al, 2020 ¢Amadu et al, 2020 ¢Makate et al, 2019 ¢,Davies

.0



Sl Arwgi g g ¥ Ol 18+

NF.Y cul;wwz) 9)311’ NPY-VYFA Y b)lo.«:v ¥ 8,92 ‘dms) W§5 @5)3 UM

oluly oy
9 A5

da_.L'Li Candol

‘_'!L.Lé Caodol

$323LaS oS ! 3 & SRS sl Sauyi
adigh pal! o ©lyais Wiy
LSSl dals’
29LaS (5,185 2
2R G2e0 &l SIS sl
Sae Wy (e olieS (6, 3l
3

OO 39y 4 culls

(Bano et al, 2021) : auo wwsivgd mldl 55,9l o5,1.) JSi

Sl 2l 9 g 63,9, 4Sh Sl W slaghy) Sl lacgezme b g e (55)5laS gailole So ciadgn oldl (65 59laS
el i g (pldeuial b ladpe flaw 4 (il D9y (235 Sl 50 b ()sleS slaailels yo 5ls 890 Dl ks Culaa
O dibie o 0 ab) Sa glaogd g lags,5led (ol e sla Sy (28,5 5 50 b wszg ol LOTAY (oLLD wil
S5l sla i, zus s (Jahangirpour & Zibaei, 2022) ssi ol aiedisn wlsl g5,5L8 Glaal b o ciillas b 09 o)
&30 Gl sl ik p (e (55,9L8S 4 SeS g Sl 5 DY guazme o e S5 ol 5 (e S e gl G jlama b
Sy ol cblis Jpame g5 aiile calises (oSS 6121 b (655l slaptus 5 )55sliS  Cel (55555 (551050 5
e oo (2ol ) (g5,0laS whlasil a5 ol SiSS g Wigd JB 5l cardl8l s SISTL 2wl e 26y S Sz
o35 jLail (rals glaol 51 (S s3)sliS )0 pdyasazs slacs) il 5l eolinul § BT az ) LSs g e o bl (55 5leS wile
Lyl ol p cdiedisn o8l 5 5,0iS 00yl (Mizik, 2021¢Jellason et al, 2021 ¢Shariful Islam et al, 2023) <ol slaslsds
o2 L) et g (sloizl (golaidl gdlie g o138l oo oS WS oo &l)) 1S s i oo Sal) ddhaie o ceddSl Dy
OF e g awgd) wled co olx)

2 osle poul adg> 50 diadsn @il (65)laS Sleladl 1 Gl Gl Bl5)glS (hpdy Glime o) p Alie (pl Bas
il o dilaie gonldl Lyl

55 Stedign wl8l (65,558 SLeladl L Lalid iienl oud ol ) o Buiod eolats] GBlaal wad S5 S Gas gisd sl 5o

OliyolaS bawgs oy9)be )*’“T o9 10 edigr mll (65,9l Slaladl (6 5 S (e (lene liw el 50 (95l r’“‘ Aoe>

2 OlislaS o pdy (e el e lion @ B8l (65)5laST By Lo ke e 5o g itene SIS Jlod ¢ leate Ol 48
d.‘.a:u wlg ).M 9 J.D...m.c ‘_;LQIM )| oolawl lJ W}Q w.o.l.‘?‘ 6))9LM5 Sleladl ‘_;).5)154;

R Ay 9 (515 (Sl
a5 2iiS oo oolitnl (5,9l lydinl slaJow 3l es,5l8 0, b g T b (soly whanl g 650l8 (3 pdy RYS (ow)p S oo
EYYRW Cﬁ)ﬂs’“"‘ HECHCARD (Ol ,) g plocawg VT ‘QI)L{@ 3 aljjsél.:..a) S| ‘6)9&? Sopdy Jowe QT Sy,

! Extended Technology Acceptance Model (TAM)



gy dawgi gy olidd 10

OlKad g Liodguidu/... Mowign malll (5 5,9LiS 35,
—ohad g 60,5l AYAY ()] Ken 4 Wo\a\b) ol Sl ogs awgy VAAR Jlo jo Juaw ol il s (5 pdy a0

Ly g 6,ld, b Boee (5,5l8 U3 iy sla o ((Akbari et al, 2016 ¢Akbari, 2021 ¢Davis, 1989 «\f- .. slpiol
g sl oS apl s glp sl Jow (Jaw opl ol L8 eaiS s ele (St (6,18, duaB 5 ls 38 a3 adly
OVFY S 5 agtumand] B98) 338 13l (55 50 (5,5l ) oliial aad » Wilgiigo 3% S (slagt; )|
005 pll 25 Slallas o s 3 o ol o5 550 g (36,5 A5 b g gy ol am 4 4
S dadgr w65 5las a5 wisls lis glaslas jo (Ve r) e 5 gal il 00l j9 e HeiS 5l Z )l g JBb
@ o 1y adgs Bllasil g adg g lul jebas g canl ool (Byme o8l sd cite SISU L ablis glp a5 conl oles ynl)
Ol (97 S o B> sl I T L sas o zalS | slasldS slaslS Lacsl a5 Il o ams oo ial3dl o8l sloLid
as oly Hlas «(VF ) o )LSee ¢ golesel adllan jo sl GlS lojl8 55 onums jLacsl (65,0liS a5 0l Cids ol S
Sedign slos paly jo ol glas oS i ol Ol as Syo g od8l slo g iy s D92 g 4y oliiel wile S3lillgy sl S
ol ) areign slas pal, 3551 4 (65 i Gl (corldl lacs pdy i 4 S s YL S0 g St (BB uizen
A diedigr (65,9laS slao pal, 3Gl o o0l S lie 00 el Lo jeisS 5t sl 0 g 55,0 sl oS sl
5 2 sl catd slo,lus a5 ol las mls (VF-Y) () oLl o ool asdlae jo ol dalaie (o o L8l
Gee @bt il e wielign wlil (65,5l las sl (6 F e wad p le e e G oad S o 6,18, S
Sly 69,505, leear 1) aiadgn o8l 65,0laS (ol 81 ,5aS paum a5 ol olis (Barasa et al, 2021) o Sea 4 Lol)b
anal ol Sl )0 e pdyalhasl sbmyl 5 )55l lacsilil jl Calox w6558 5y90,0e S Hlr 4 (S,
@ Lo aedign o8l (55,5laS i pdy A5 Wogw, ax S opl 4 slasdllae jo (Gemtou et al, 2024) ) ISee g giaz ailos S

Sl Joled izren 5 S (o Sl o 0 9laS a5 2lie sla LBl 5 laptn 4y S @)l (i 5,0laS sla S5
o s kol pon (slojglive 5 (795 Dlous iedign v lll (5,5LaS” (slooged Sl g 5 (sl p 0)l0 (Stas ()] 0 ey OS50
Slroged Cea 4 05,58 (6,18, Dyt 32985 5 Sl Wl 5 (AT SRl o Sl S olazel BB 5 adge 4 ledbl 4,
@b oty g e 5 b (55,0laS CBlaal b L5l (T esliil (gl lags skt akss «sslod S abai 51 S e Ul gl
(Mitra & Barua, Iyl o e asllae ;5 amo o (il 1) Sopdy £y 5 05 oo Hhs oS olysliS sl 1, o] (6,8 asLe o
50 Sleod 3 (55,9LaS slrog,S s Wilgh o (souldl Dl ks o) j0 sogr il Cael Lal38l 4T diaw, amiS ol 42024)
Sl ol (S diagn wldl (65)5LaS lmogeds b (cag Gl plesl 5 S )b annsgi (5, il Sgee 35 SaS o] (655l
okes (Zheng et al, 2024) | )Sen 5 5 anlllas jo .ail (5y5p0 (cand8l Sless ol 50 dnel> S50 (g pdsbllasil zol58l
2 Gial38l cpl aitsu e gt 1y 4e 3 Sl )d g ()90 ,0 d)lge 5l (5l 1O iadigh o8l (65,0liS slasgd ! AS was
looses 3551 el 2 ogdle 05 o b mlie 5 (8 eolitul (53000 5 (5y5l05w 5 delio (Jsame (5300 5 0 Shes il
ool s plidcaiel g (lie g9 s Brae mmg S L) (65,5laS Slaptn 5 (5,5l s pdy Sl e lise o Bl 55,5LeS
e ol g ISl (oo o3 S5 51 atadign ooldl (5,58 slaoged ST S (oo sl g slacs iy 5 Syl
oS amo e olis (Nazifi, 2024) _ilss asllae 5 i o dsng |y SB CorieS g dmo o il |, glillS slajls Lacsl
gt 1y Seos 5 ol )9S oliecuial Comdg g el (Jpame 3 Slee 29 BB jsbar aiadsn oldl (65,0laS (o pdy
e ) o1 G2y B iy )8 Calem 3550 il )5)5laS ciadign maldl (65,5laS slooged (ndy sblie Libo (gl atisu oo
Sl JooSS (slp 1 abgpe (55)5liS slaosles aiilyiy 5 )sliaS B 098 Jogmnd g Loy il 5 Lol (092 oy 50 0SS



vy, drgi g g JOlid 0¥

AF.Y 5gum) 5”}: AEY-IFA Y B)w ¥ 5)93 ‘d&w” W,S} a,;s uligiad

wos)lz (l b LRSS Aegh (cosrde D97 )lx Eadge dindiy (o) 9 SRR Slaal 4 az gl &5 abl oo (7) SO L Gl
el 00l (5")"‘0 (TAM) LS)SL’.‘é u»}.ub Jd.n GLU.A >

ddie 31 ol 55gllS Sad s
el (53,5l wldadl (535

LalgR

Q-J
& Mmazs
&l 4 . ; i % g . s 2 5 ;
BT ECIW P PTCRINE IR E 37 B-X g 3K ¥ 3 edlazul a4y ¢yl 5,185 pusuai Sldadl 5l sslazu!
Aaligh alSl o5 glns o laludl Aadigh puldl o5,glls o ldadl Wadgh maldl 53 ,0ll8
O2R) Samaig
39l

2 35,0 U aLals
33T1] sl 3 Gl59lS ad adls
Saigh maddl o3l ldudl
pls slasi

R (090 Joo T S5
O*RIFH 09)
Ol e 0l plasil ol 18 Glpl j8 oz gaml )0 5 Gliwjss (Ll (B0 iz o a5 Gl Ol el ) aslllas ()]
o slgm g Of sl a5 el (65,9laS Sladgs Jawilly g ags Blod 4 pliwjor bl pae slojed 51 (Ko plgie @ oleste
@ Ol S Jlod JlaS Cenl g ke edul adg (liwje linl (o 00,08 laasg I (S alliee slakasS Ly SLle
Ao o slid Glpl jeiS o 1) gle ddem Camdae (V) JSi .l alils dslol 0y Caans

z 55°00"E 60°00"E 65°00"E Z
o r 2 4 =)
& S
? E
z z
1
8 8
z z
84 S
= E
z €
81 -5
& &
45°00"E 50°00"E 55°00"E 680°00"E 65°00"E

(85 6 3) ol 5955 53 Gaslo by g ¥ IS



lwgy drwgi g gy Olidis 1Y

Ol e g Liodgulido/ ... diowdgd maldl (55,0l 5,18

(halon) (Shse doools (g y5laaz Blod 51 g (ctulojlu dopiia S8 5 Glie Bl 5l 5 505 dan Ll 5l (tagsy ool
Ghome dolitis yy SNl (6 pslaaz Il ool (o5 (igh g5 5 Cunlo a4 ax gl gy (al p oS T B cizmen o
s ey wole Sla slael s pleme Ol sed 6555088 ez Jlid)lS a5 Galul ol olsize 5 (5,0l (s, &5 o5 wiSL
W g po 5l o0lital b o)l analr 5 )5 5 5l al (bl 5 9emy 90l & 0T lio o ppits izan 5 (55,0laST 00l
<35 18 a0l 5 50 g dewle (/Y S0 S /AD) Flog S

O dioudigh 0ad8l (65 ,9LS Dloladl 51 15 0las solaiwl iowiw ol wile)le oS cewl oals JSis ise il 3l Gakos 5l
oolaiwl Sdggew 31 l5,5liS cmd Cllils y Gromiw ciedigae Bl (65,0laS Sleladl l eolatnl (gainsgu 3l ol sl ed clls
ool (honis diadion oaldl (65,9laS” Slaladl jloolitnl 4 Cund Gl )5liS (5,50 (honi e dgan il (65,5la8” SLeldl
Sloginwy Cutle 4 a9 b lsSouly M0y 9 (638 Sla Ty g diadsr @il (65)5las DLl I eslital 4 s )slas
d,8 1,8 oolawl 850 (p2dlge MolS:d —nadlge:f —p las (g kant —gallraY —qalloee MalS:) ) & S xbas iy cads ¢ ooy )b
VO sleolanul ay (5,55 cys8 V5l Cdgpen 5l 23 Sl isS TV 51 gaiengu 3 gwd ey JRis st (6 S ojlail 5l
Bl (55,5Le8” Sleladl 5l ooliiwl ainly yiite (55 0jlul S 9 4195 VY 5l daedion @Bl (5,5l 5l ool ) preual cysS
3l oolawl b asog a5 OVAYA olaws 4 ylowge oyliw s (yl5,9laS Gubios () (5 Lol anals ol oo oolitwl 4395 VA 5l aiaisgn
9 et Agas o> Slore 4,85 VWYY soles olal (5,5 aised g, 5 (Krejcie and Morgan, 1970) 5,50 5 cw,S Joo
oolaiul 8 50 Wosls Jdow g 4y 50 (gl ao 0 AF/A Jobae S5l 75 b aslicw ;y VEA slaws coles jo .0id )5 )13 aalllas 950
<55 )5
aisl

FAYE plp olyaleS s eSile a5 aiiils cpw Jlo OO B YA o )59l o 55T« dhogs ol 5l Jol> guls Lulwl »
WMazs gl L 51 .GE VEY Jolee o ,ys AY) wisls JSas oye oyf555las 1) obs¥senly <o 51 04 (SA=12/779) Jlo
5 @1 Oyse A do 0 PN Laiils Lo YL EMeass (a5 VoA Jobas) doyo FTIY o of5,0laS ST as ol las laasdly
PIOY asdllas 0,50 arol> £l)5 o) e uNleo 0gs Ha5 -V ol 5las o =S leils glac! slass casiils CigSuw Liwg,
OVl g Se ) cnS BB ey liee 5SS ol plas leasdly g jlie o5lail ogas 0 090 B0 AL Lxe Bl il L (LS
r D90 bl jo LIl ciS win S o bl 1 0e5 ey (S Dgoas )l55laS 5l as e YAIA sgas 0gs (LS Tl
<8l 0 0,5kt (65,5aS dlam Sleas 3510 5l s )0 YAIP (0,0 AYIY) oy u_ﬂ Oliyslas el ciS g,y (o, YO) 0y puiS
asle Jdl 65,5liS a5 LS 58 ao j0 Yo /A Lais S oo oolain] Slg g (oleord 955 90 12 51 )5 )5Llis 51 oo 1o FYTY Lais S oo
I (65)9laS 2 ogdle (6,500 slad > clled
obs meddl (63 )0liS Slaladl Slulils

elolis Sleladl 6,55 sl o 51 g 0 ololid siadgn ol8l 6 ,9laS Slaladl 5l golaws G Slool 900 (wlal
Omizeed g adlaie )3 s (65)sliS Sload 3STye clenr Ol et (65,9185 Sl S e &y szl pe g ddlate (oogr Ll B b oot
ddlaie byl b aS ool slobid Sleladl 5l atws o] ot o)f5,5laS 5l golosws b &g g oas) Lol )5 L bl a>las
med8l 65,0liS Bus aw bl g 00 T ABlal cand 4 090 sogs (S e a5 Slaladl I solawr g Bd clilai ()55l
YA B o DLl cpl GlaldS slals J5S 5 meldl e b agzloe 10 6 550 «65,0liS Sladgs (5 90 500 Gl 3l ranedisn
el 00 03,51 (1) ojles Jgazr y0 Dloladl ol (6 25,150 (14, Silee adlate (ol ylisS slageuly (wlolys 5 455



by Arwgi g g ¥ Ol 10f

NF.Y 501.7«*0) 9}‘.‘:’.1’ NPY-VYFA Y b)low:v ¥ 8,92 ‘duwg) W§5 @5)3 ul.a.ij:ﬁ

ouul o2 Ll oo g a8l (65 ,9LiS loladl ) Jgu

& o5 Sodgd Sl (65,9LAS U, ik

e Lol aiiS pod ES s s0b Ol day slacS L0 vz e

HRV
& s
- — oo ool [Lid o g lol pianas 5l ac )50 0 ol b0
&R s
e
s (o2 o35 50 ooliil e g3l ey okl sl
‘ el 30 o ST weols plomil 1 o5ly S8 o JLd ) -
e oo Al ao bl sl Oladgi 59052 33
R PLRARERA T
Abegunde et al, 2020; Amadu 395
et al, 2020; Davies et al,
2019; Paustian et al, 2016; - "
' O L5 b ol 3 16 psls calises Jgamo diz Jlas!
Thierfelder et al, 2017; = b e (K S e J w2z J
Verkaart et al, 2019; oSS )00
Kpadonou et al. (2017);
e ()2
S (o) 2 5 o0 SeS aihae GLlid)lS 5l (55 0leS sla)lS ploxil (sl 2
Abegunde et al. 2020; Amadu . A . . .
9 ol 2020 I, cailyaie 5 Mol wile woiiS o b yan (6345 ol 45 Y same _
e o)y 25 oo é
Qo
S oy 2 e 03yl 9 asS sile (Y game R
Sl (o0 S o0 ST D)3 b i Voase ‘i
. Ly Sobe —0lo e ¥ ez (b slagd, 5l (S pol- 50 ‘9
e sy 5
25 s 9
Abegunde et al. 2020; Amadu . o . c " .
g et al. 2020 g bz —loS —ailsalw (35 glr wile og)ls lalS 55 32
Abegunde et .Ial.2(2)(2)30; Amadu o ) w5 s dgzlge 55 o) ke }
etal. e S5 S5 g axmig aibe dlusis lals sl ;
e oo * 3
Abegunde et al. 2020; Amadu ooliinl s St b S 5 5,551 5l plac e i (sl
et al. 2020
S oy it

Abegunde et al, 2020; Amadu
et al, 2020; Davies et al,
2019; Brandt et al, 2017,

Gebremariam and Tesfaye,

2018; Thierfelder et al, 2017;

Wekesah et al, 2019;

lissn ) AL Sbla oS 5l am Ygane

s (o) 2
S (o) 2 w5 oo Sl Y e 4y 5 5L & 50y Laid
wpd oo bo ) 45 (ol g 09l o) (plrand (Slo0gS drage
s (o) 2 250 o2 b1k 5 Ysane 5 cosl o5 L
B een 4 Wl S Cusd (o g0k 50 Sl slaosS SIS ol J s
e (owyp oS s ooliul Lo )
e sy oS oo oolatul ac 3o 5 edy MpK s oS (sE o 088 5l

] 00 RS ) o)Lo..i'; Jﬁ..\? O Maligd pﬁlﬁ‘ Lg)')sLi;S Sloladl L;ﬁf)Lig Q‘}.yo



gy drwgi gug i Olid 100

u‘)ls.o& 9 ‘ybbwv/. W}h @ﬁﬁ' d))gl‘ws b).g)lf
Ol Oliw e (31559l rnw g ol g (ol (6 55 9L ool (g 5 ) (gl y (uiSlao .Y Jgu
iy

4 oeSleo Laygs
Ol s sl

) AV “JA+N \fAR) oS o oolitl ac 30 y0 <y MMPK o foSo ¢ £ 1o 355 5]

Y SN - IYOY AR 25 ood | cailgain 5 ML aile S o B pan g0l o a5 Y game

¥ “IVA “IAYA FIva o5 o )l 5 908 asile (Y guarme

¥ “IvY SALN \AR s w8 BT 5 Voons g ol o5 s atms s Lo 4y a5 (ol g0y i) sloonds (slodS dragen
0 -V VeYE \AK 55 oo oolitul oo g 5l malacae; 6oLal (sl

2 AR V-0 - f oS oo S )3 b iy Yeers

\ /e AN Y48 A5b Al oal malp oyl bl ST6 pols aloil 1) o5l cosS 5393 Jlusl

A -Iv# VoY YAy PSS g L —leiS —ailaalow ¢ 3 5 sl wiile o)l LS e

1 “IYA ARY) YIAQ w5550 s Ol (K ST oxsls bt Jgame iz Jlus!

) - IY0 VYT YV P s WS S g g wiile dluniz lals

A -[fY \/for AR .Mfww!)pﬂymglewlﬁ,aj%ulwksgwlaﬁ.dagjc)uwébd,&xgﬁ
Y -0y VISEA v ¥ oS oo 00litus] puiians oS b oS e 5,951 5 plac e wiei (gl

W -If¥ VYO \TRA1 oS oo b p3Y e 4 g 5L Oy 4o Laid

\f “10e Vv # \{iay o5 o oolital Lo T 51 bl ren 0 5)ls S Cogii o g0l il Slgas slaosS
V0 - ¥ ALY Y- S oo SaS dibaie Lulid 5 51 65,0liS sla 5 pll (sl

\F SALd vhay AN wlgmsnd |y 2L Ll et 5l o Yoans

Y “IEA VIYAY YIOY 55 oo oolitul [Lad cov o lal pitaa jl ds 30 40 ol Jl>ye

VA - 100 ARE YA 2 e 1y Syle ol e F ez (b slaed, 5l (S pole oo

Lol ooy ST Jgaz ;o cniloads (>l (5)5kd (indy Joe arly p o5 Geind atusly 5 i sl piie Sla Shg o

D91 Sodigh 0ued8l (65,9l Dleladl 5l oolaiwl iy ainly pie 4y g e (O 5IYIOY) . Slos o 505 (Gipgh sloadl bl 5

B8l (65,0laS Dlaladl sl eolannl cdagu 51 ol5,0las 2d clils p Jhise pio a5 bgy e 55 (O I YIVY) (1 Sloo 0 5 e
Og Moligh

iz aianly 9 Jilano (b puiio (5 lol (b Shg mogi ¥ Jaux

Sre Bzl aln aee Sk gl e g9 %o
-IFY XY Yo ¥/0) VA iy dadign wlil 65,5leS Sleludl 5l aslia
Y fIov  YIFY a1 VA Jas Madg 0Bl (65,9LaS laladl 5l ooliul &) ) )9lsS penc
-I¥R fov s YV VA it daign 08l (65,5LaS loladl 5 eolital & Coas ol ysleS” 5,55
AR flav YI¥A Yiav \PA Jes o8l (55,9l Dlaladl 5l oolasul (gaiesga 3 ol slis s cudls
Aadge
-IFY FEY YIYA YIvY VA Jis oal3l (65,5L5S” Slalad 1 ooliiul Eggas 51 ol p5LaS (md ceils

RSOWWIY-Y
B=islg0 Sols b 1= milleo Sols 31 yuSiloo diols idgy GLoaidly :anio
Solo e OISl 6,5l 5l onlawl 4y puanal st a5 ol lis (sl 0als 03,51 (F) Jgoz ;0 a5 o Julowi 9051 51 ol b

ol omibyly Olpass 5l oo o «/FY cadles g </FFA by oo b g clls aiadign o8l (65,0liS (5,5L8 51 oolal 59, »



by Arwgi g g ¥ Ol 10%

NF.Y cul;awz) g)g'b NPY-VYFA Y b)lo.«:v ¥ 8,92 ‘dms) W§5 @5)3 ul.it.iaa

391 ol 5l (S (5,5L8 5l eoliiu] 4s puenal (55, 2 (GIedgm 5l (GBS SIS s ¢ ,y5lid 5l oolawl (5,5 sla e Sl o)y
2SS i 1y o omills s 5l a0 FAY aiasles 5 ol eolitul 4 el (9, 2 (5,0 e Dl e 9o cplaS
Bl 1y il i (B F5+) (siaogms | (303 Sl it (558 31 o9liiul &) oS (53 52 e (Slo et o

algs a8 a5l (6,9l 3l eolaiwl 5,55 (g9, m 6ld sime Ol 31 Cdgp 3 S Cls g (gaied g I od il sla e
S S il yeiie (5 y5lid 3l ealitl (5,55 59y » Fe Gl piie (e 0 OIS (i |y O Geilly Dl Sl ooy ¥
sl 1y 15U 5 i B 1500) < ggus

Sz 35 o Gelsl B akold «(65,5LaS ey Camg 1651 4225 «OMean (o gt ) (03 Sy Jol petie Zide DI
b o cnl el slaaidly (285 18 i 9590 (555l Giedge Sl (gd Sl e 55, el Slaw 5 (5 0laS
5 S Clo p prite il g Sl 5l oy FAN Calgi+ IFOY Glo b clgpm 5l (oS Codls p puiio Ladd aS 09 )] 51 Sl
S (St ) 6ol saredgm

Slass g (55,0liS Sl 35 0 Gelol B abold o(550liS (e Cnmg (5515 41,25 «IMeand (o Jold jiie (28 Ol eploxil e
WHleazs &5 0g o] 5l S 58 Gite ool ) Jelo slaaidl w83 18 o 550 Sgpen I S Clblop nite g5, 2 pl
S Josme 5 it b plo Slass it Lol airtls Clgges | 03 Sl (53) 2 Syl sine 5 Certe Dl (55,9lAS (e Lummg
Sl o o 50 S ot 1 o el lg Ol 5o ;0 VYT anidlys b e ol .ocils Cggan 51 0 Clls g9, 2

sl |, ),..>L: P B+ IYOA) plo dlows e g 5l (0d Silo (g9, 0 yibe

o o pdio 9 (ol dmnly yuiio (59 32 F 3o Jolge o I 1 Ao ¥ Jouxr

Sig.t t Beta B Jowo oo purio
e /Ay S \IYYF ol e _ 3
o ) «1 a_;) 3,
ofen V1208 <A Al 318 3l oolitl &) pooncs > L 2209
R=-/s¥A  R2%=.jfY.  R2 pgi=-/f\% F=yy./-v. Sig. F= /- - -
-1V Boa 3
R Y/ oF _ ol o = :’53)
e fIM S <IYYY SAkes 93 Sl oolinwl 5,55 '1 1 £)
feee FIVYO i -/fa5 Gedges | md Cudls B AR
R--/v.y  R% .far  RZ ag = -/fAY F=A-No- Sig. F=+/- -+
/ bIFYTE VIYYA bl Z;~ g
§ 4 3
s YIEIY (Y54 AN Skadgu 5l (GBS Bl zg o
A\ Q
e BIVY- AN AR Csg 5| S il 1 SN
R=-/ssA  R2%=-/5%5  R2 pog=-/fYQ F=$5/¥\ A Sig. F=+/- -
/ Y V/-A¥ ol e =
fens VoVY - 50¥ <1914 g 3 o0 aBls B
<JFVY “INY - <-4 ofeeY o 1
JEVY “IAYY <[+ RN S % 1
<IVEA -+ Ivag —efeY¥ —efee) UL 6,5 a2 3 3
AIYYY SVNAA V¥ el (LS2) (55 )5LES (o) Cammsg A
yslaS Sl 35 e sl b alols 3
AN JERN Y AT S39liS S e 0y 2
(oskeS) 4

- IBNY - IpBY AL —efe o) () pls slass




lwgydawgi gugdolidd 1Y

u‘)&o& 9 ‘ybbw/. on.w’.h @ﬁﬁ' d))ngs .:,.3,15

R=-/#aY  R%=/fAY  R2 pg=+/F0A F-v\ho- Sig. F= +/- .-
e YAISAD - ¥I0aY el e %
K - ¥VY o[ e O
-/fa8 —+IFAY — /- 00 —o[+YA ESazs 1
< JOAY —+[OFA —o[+08 ey () )5 a5 2 &
SNYE VIOFY JAYY ey (LSR) (55,5liS (e Camg ; B
s Y/vas VYA YA 655LaS Sz 35 50 (sl b alald K
(FoskS) 2
ofee RS —+/YOA —fe () pls slass jf
R=-/vov R2=.NYF  R2 pgj=+/+9) F=Y/YA® Sig. F=+/- )

2 NS Sl sie (ooled JS 5 prediine jo sppiitne SISTA(T JS0) 00S6 (555 2 Lo it 6,105 31 5l iy 2 plonil

ezhd O jgod Woss Jogre &S ol ISG (pl 50) 30,5 e diedige @08l (55)0liS slais ks Sl eslanl (g,
Jol laaisl .ol oals 11 (0) Jsaz LB o cand () 5l Jols ol (ol Bds Sl Judos 10 g sl ool ooy Ll
YO0 oy b garesge jl (oS cilsp < IFFA Lo o b (5,9l8 5l ooliinl 4) puoual puxie dw 45 09 o] 5l (S o ol ]
oor 3l Jol slaadly (nl p 9l wsg U5 (e SIS St Ll a5 HITVA oo b Sgpe Sl (gl Sullo
IYYA oo b Sdgpen 51 g0 Clblo o V0D oy b (guimsgu 1 g0d Cublo py sla st a5 sl Lis 50 paltins e Ol 3
— oA oo bplo slaws e oS conl (88 09y el yu e S 5 i ) TV oo b g yslid Sl eslainl 555

b et dedsh waldl (6559LaST slacs gl Sl esliiul (59, 2 (Semm Jule (5 See Glyie 4

oot eldl (55,9l (s g9Ud I eolisiwl (59 2 ST g pdliumns puf cpoilimns O 1 Jolowi' .8 Jgo

ol il Js iyl e ST o e S o i s
<A - IFFA S,k 5l oolatwl &) puouas \
AR AR - &yakd 5l ool 3,55 Y
AN QAN - g | od cublo Y
<IYYA <IYYA - g 31 G203 Cudlo ¥
o/-Yf o[- V¥ - SiygkaS olgz 55 50 U alsld I
—</-AY —+/+AY - pls olows 4




Sl drgi g g JOlid 104

NF.Y cul;wwz) 9)311’ NPY-VYFA Y b)lo.«:v ¥ 8,92 ‘dms) W§5 @5)3 UM

=LAf VR

.7 4Ty
2o d s
. # ! r
G 4 V/-f'-{‘;-\"; )
" i
. ’
— oy oy !

={1,"R°

=i%,v R’

pl sl Yo

i3 oo Jolo 55U F S

G5 4l g Sy

2 o 56 e slaondy (38 by o 8 (cedldl Sl Sl o me 50 plese Gl ted 029 s> i
k8l s e SIS b ablie (sl 4 sl ol tl 51 (o atadign ol (55,588 el 008 85 oyl (55,588 e
S B8 @ e a5 08 e e |, Ismsol 5 (65,5laS (e Joled wiedisn wilBl (55 ,5leS Ll s ilas il Loy
Syl el g ol Dl pln jo g pdySlasil o )5k g0 Sl Gl el diedion @ lil (55,5La8 Slasl
NS oo i o 1y (GLlaBl oz sl 50 1555laS (5,58 (i o Sl g el Dl @ az gl 00 S GlllS
A5 e | o] bl o itima Jlado Luylyd Jeo 4 a5

9> 40 IS sk (SD=0/42) jLe Gl yzl § (M=3/51) 1. Siloo b loet oyl s 3l 59lisS 3udioes ookl Cowsdds ol sl
OliygliS aS o g Oleioe (V) o)led Joao 4y 5580 oS L cslaid 3 )15 1) aialign oddl (65,0laS leladl ol b lawgie
A VAL VY o lels pladl 0 o s g wilasd 5 )16 ol (L gobyas 0 WWE Y o)led 511, sielign o8l (65,0l Sleladl
aibie (55,588 OLalit S (slagsgel 59 o5 S o Jo BT slaas; wlebifl 4 IS L sisg b5 I 05 b Lwss
9 4Ll fige Cusb) D g SIS Cagli 0 1) Sle> slassS (62T Gl )liaS o ST S (g sk 0390 (ST 3 55laS s
DS o ooliul (oS w3 (St 4 pslie puiF pl )l o Lidcos o LT sla s,

Abegunde et al, 2020 ol b (55,5LaS Sladss (655000 Gl Jelse siaiign woldl (55 5liS slagsalsiss (6,:5 15 5

Verkaart et al, 2019 s Thierfelder et al, 2017 s Paustian et al, 2016 s Davies et al, 2019 s Amadu et al, 2020
o2 Wekesah et al, 2019 s Gebremariam and Tesfaye, 2018 s Brandt et al, 2017 s Kpadonou et al, 2017

Brandt sDaviesetal, 2019 3 Amadu et al, 2020 s Abegunde et al, 2020 Sldlas b 5,5l (5,55 Jolse 1o .250g
1 5 Xog smen Wekesah et al, 2019 4 Thierfelder et al, 2017 4 Gebremariam and Tesfaye, 2018 s et al, 2017



by Arwgi g gy Ol 104

OlKad g Liodguidu/... Mowign malll (5 5,9LiS 35,

D55l Cawdds gloas cud 5,155 4 Gime S slajl8 S Jelge

21 0lpglaS Apdy Clls (orw g 092 35 ette wielign @Bl (65l SlLalall Sl ORI plgre 4 ol pelaS  asdllas
5P G i (65,5LiS (5550, ial38l g soudBl Dl b GLail o> a5 oleogads ool pls ans &3l Sleldl ] (6 5 IS
51 ooliiunl 4 paenal prite dus a5 ol ylid bl Wgd o ai8,5 LA 0 a3l 5 8 SIS slajlE el palS ,as slagl
S92 Sk 5l ool 4y pueual ko (pizren A0 Jiedigh mll (65,0laS slas,glid 5l eolaiul (g9, p IS IS 5 oo
3 oS Cubls s,yold 1 eolaiul a4 5,55 (s i 5 el ABls i 1 dialign w8l (65 ,5liS slas,glid 5l oolai]
Jol> loadly yoren ilalils pakines e SIS pls slowi 5 (65,5LaS dlgz 35 50 b alold ccdgpun 31 o3 Cllils  ghindgu
oy b Clgpen 5l g0d Sl g /YOO o po b gaiongu 3l cod Clbls  le pxiio oS oo Lis 505 s yuf DI ST ooy 0 3
w8l (65,0laS slas,0lid 5l eolawl (59, p pekims Sl i Gl /YY) Coo Loyl 5l eolainl (5,55 4 ¢ /YYA
Sodigr wlBl (65,9l slas,glid sl oslitul 95 » (P9 Jele (i See Slyie =t /AT o po bpls slaa it 09y wielige

g oo Al wiadisn ool (65 laS pllas 335 sl hiS Glasleiiny pol> Gaiod I Jol> bl 4 az i b

Sodish woldl (55,5LaS Sl b (Ll (ogan 53 65,5laS Sl S5y mis s GRS S ez & SeenS (ed slaisel <)

aihis ag (U1 5 (s Soisel Boyb | aredsn wldl (65)5laS ganee ;o (3 slsS (BT s sl -Y

OlyaliS awgd aiadisn o8l (65,0liS laladl 5l jelaie ay g i b oo ol elaS 5l 5 iy eolazul -V

M (33905 0213 Gl 0550 Dlgol (el LB sl adlaie o gaitie DY game ol sl p3Y Glacsle ) g0 pol,8 -0
losleS slp e

Oeized g bl ol adlaie ol 10liS lgr 0 a8 pan e slacs by olo] wise il aST saiedgn w8l Dlaladl 5l cdgs coles -F
bl g araign ouldl (o3,0liS Sloladl 5.5 I sbiwly jo of5,0leS 50 05Kl sl (sl ciwlow ¢ AL ( Jbo colo>
W TN

P il 45 Al oo diopllai (63,505, diadisn alll (65,9LiS (6 25,15 0 o5 CS Dl o0 BeBoS Cnl (IS soper (lyen
a JolS jsbas |y o] (ogm0g3 98000 & ygods ]9l a5 cubls HUanl g oo g Sl cilitie ylriind § )| KisS aen (5,5
)‘ o <L’>|9.A @Lbu.n)j..\.?bo l.> r:l?u‘ P 60...9.79 SR o)‘j,o.ﬁ \.L.nl_o) J.n.\.u |) p...lﬁ‘ )..»...:.) 9 (5))91......5 J;lﬁ.uo u‘f‘ 9 4..3; )lf
sl 4 puend BB ,9iS 0 condBl SIS @ dx il aslllas () pls oS cils ledl lgi o pole Guisd laiodgame alex
o j9uS 3blio

S o>
el 4l o ol allie ol e Jgstons odieusi Sl il s Ly

9 3O OB M g e
5 P90 o sl dalibl (seiils (laie ay ¢ Jol odiun g (iE g ppe Bl oo alpbl 5l z s pols dlis aSul axgi L

Aoy Leaaly sbwl (lgie a4y pou iy s



by Arwgi g g ¥ Ol 1%

NF.Y 50&'.;».0) 9 )ﬂib NPY-VYFA Y B)Loa:} ¥ 2,92 ‘&5{‘1‘“9) ‘\MQS 9 &5)3 ul.a.g‘.s:ﬁ
&L ol
5,105 ke el Ll Uy 5 Sotens b abarl, o oailie sl e 45 5lo o pdlel Eain s
s P 5 ﬁ.u&ﬁs
o Kaslns 505 (6 S el dgs 55 &S ek ol gl coles ;]

&b
DEMATEL g_i.u.Su )| oolaw! La wjm m..JB‘ Lg))jLMS LgL&bM.JDA JJLQ..A ‘]41‘5) R (\YQA) . L.l>~ > sd;u)ls 9 2 0 sLsJL»..uJB) “;.C de‘

oSt o8l 4 deiign (65,0laS sla Sl B pdy n S5e Jelse byl OVFY) L Gelie 0,8 sivel g tallicamion (ggmge fs e csoloel

St Sl osliiul b (5)k g Led Comdg p weldl s SIS (o) (V1) (e S0 g t0ma (g 1900 ool pl t0mne (ool )
AFO-AYY (DY (s ol g T oo o(oble 5 g il loollins! 160,90 axlllas) [PCC il ()55 g (wac

(S > e (g e i (Pl 0)lin g o6 Sus bl s Lot (ke tse (otla g toshay (ke
taabls (Lol 50 t a9y tiadign o6 o thd jdhame plo jlagKs 1l e ¢ Ladl; tola B ¢y e 15T Sy £ 00 (S 1)L5ke
oSy e leelling,; g0 )8 ai gl Sendg p (LS (VFY) plo aenld 5 sl il s3gee Jlo s Jadllpl o5 pan
YN0 AT A ol G

YY) oL ollasl )5 o8l s 5 aiadign o5,0LaS . (VYAY) plge « LT

wlidcail o Goles eagd CSA wiaiisn 8l (65,0las (VF+ V) g cgiginns g tpledl (g, (yglon (ybole 8 (bob dbosgisny
OIA5 «65,9LaS Slald (2als 5 Cobsl (owasge )3 iyl 5 Lo

Ol S e o wiadisn wildl (5)5LaS alisee IS BT o (V1) s sigins 5 tpledl ST sl ol ol dosgitiny
A=Y ol b qlin 5 55,5l pole sy 5 dxgl gk (sole Gialed (peiie o5 sliS Aoy )0 o

3355 iy e 95 oliiss il 1o isyle sl by 5o diadsn weldl 53,5liS Bndy S50 Jolse (VF-1) Lo dissgiciy
e S5 oSS 65)5LaS 0aSails «(55,5laS (aisel 5 sy 09,5 el (gulid)S asliplly (TAM)

sreeb 6Ll anlad OTAY LLTYR 5l o050 axlllas) cysyle adgm 10 (puSins o byl syoed sl Slolis (V¥A%) Lo, Ly
(¥ -

s O 5 OS850l ong (s dausme Slgs (Sl Ay (VVAD) . Sipge cizdls 5 65350 ¢ Sy sl 1 Blo 10058 5ot
gy ol lal el e5 el

g ellim Gl regs Ol 2 5 Jelse 5 o8l St (cy OVl l o (guuslS 5t o« L5 g iz e
(39S g ple 50

e iy Co e ;0 ol sleS L8 (Sl Jae (VF ) m e sobliaziisansl 5t Jlazams ¢ g allz 8 told s ¢ ol 1 e ¢ s
Obigel 5 @os laphagy aloe w0l (g5 yaeliy L) 4,5 0I5 BaSTy L ped 5o diedisn @Bl (65,5lS 5 e 55 pslaS O
VY (g;,0las

MY=NY (B Y ol Canb qolaias ands Jlo id o azsl g o8l s (VF0)) | il o5 jan>

oiils camgh sede asllad ey Cono o8l s Sy 51 L0 DIETLOVERY) L el paie las g i ol B tslaw] e
DAY-003 (F5) 1Y g 38 asLe

ol yo e o Bl (65,5LaS (slas yslid (6 25 S0 (VP V) ogotm «s3Leld o gt 1o c0LTizs (sl thammadw (g0l bgs sools
A BVYE (F) A ale bt aibols s 0,55, b 6,18, wad Joe ol )b (oS

Gy Joe ool 4 a0 IS s jaal jo (Sig iUl aieel (0 (OFAY) Lo jheme (2rmd gt e (698 ez dns ¢ g ololas
AYFIN (Jlebsgal 10 65,2000 5 Gipgl aslibad ¢ Sig xSl wloss uiS 5 (5,5l



https://ijaedr.ut.ac.ir/article_81841.html
https://www.iranianjae.ir/article_252181.html
https://www.iranianjae.ir/article_252181.html
https://jwim.ut.ac.ir/article_89079.html
https://jwim.ut.ac.ir/article_89079.html
https://irannature.areeo.ac.ir/article_129210.html
https://www.avayezohoor.ir/book/1698/%DA%A9%D8%B4%D8%A7%D9%88%D8%B1%D8%B2%DB%8C-%D9%87%D9%88%D8%B4%D9%85%D9%86%D8%AF-%D9%88-%D8%AA%D8%BA%DB%8C%DB%8C%D8%B1-%D8%A7%D9%82%D9%84%DB%8C%D9%85/
https://civilica.com/doc/1679365/
https://civilica.com/doc/1566697/
https://civilica.com/doc/1566697/
https://parseh.modares.ac.ir/thesis/10006929
https://parseh.modares.ac.ir/thesis/10006929
https://journals.iau.ir/article_536181.html
https://www.danab.ir/wp-content/uploads/2021/09/%D8%AA%D8%BA%DB%8C%DB%8C%D8%B1-%D8%A7%D9%82%D9%84%DB%8C%D9%85%D8%8C-%D8%A8%D8%B3%D8%AA%D9%87-%D8%A2%D9%85%D9%88%D8%B2%D8%B4%DB%8C-%D8%B3%D9%88%D8%A7%D8%AF-%D9%85%D8%AD%DB%8C%D8%B7-%D8%B2%DB%8C%D8%B3%D8%AA%DB%8C.pdf
https://www.danab.ir/wp-content/uploads/2021/09/%D8%AA%D8%BA%DB%8C%DB%8C%D8%B1-%D8%A7%D9%82%D9%84%DB%8C%D9%85%D8%8C-%D8%A8%D8%B3%D8%AA%D9%87-%D8%A2%D9%85%D9%88%D8%B2%D8%B4%DB%8C-%D8%B3%D9%88%D8%A7%D8%AF-%D9%85%D8%AD%DB%8C%D8%B7-%D8%B2%DB%8C%D8%B3%D8%AA%DB%8C.pdf
https://sid.ir/paper/860922/fa
https://civilica.com/doc/1770075/
https://civilica.com/doc/1770075/
https://irannature.areeo.ac.ir/article_128372.html
http://www.jik-ifea.ir/article_21525_4ac3b05550f7eca3e3a395ccdfab89f7.pdf
https://civilica.com/doc/1689263/
https://civilica.com/doc/1689263/
https://www.magiran.com/paper/1164939/%d9%be%d8%b0%db%8c%d8%b1%d8%b4-%d8%a2%d9%85%d9%88%d8%b2%d8%b4-%d8%a7%d9%84%da%a9%d8%aa%d8%b1%d9%88%d9%86%db%8c%da%a9%db%8c-%d8%af%d8%b1-%d8%a2%d9%85%d9%88%d8%b2%d8%b4-%d8%b9%d8%a7%d9%84%db%8c-%da%a9%d8%a7%d8%b1%d8%a8%d8%b1%d8%af-%d9%86%d8%b8%d8%b1%db%8c%d9%87-%d8%ac%d8%b1%db%8c%d8%a7%d9%86%d8%8c-%d9%85%d8%af%d9%84-%d9%be%d8%b0%db%8c%d8%b1%d8%b4-%d9%81%d9%86%d8%a7%d9%88%d8%b1%db%8c-%d9%88-%da%a9%db%8c%d9%81%db%8c%d8%aa-%d8%ae%d8%af%d9%85%d8%a7%d8%aa-%d8%a7%d9%84%da%a9%d8%aa%d8%b1%d9%88%d9%86%db%8c%da%a9%db%8c
https://www.magiran.com/paper/1164939/%d9%be%d8%b0%db%8c%d8%b1%d8%b4-%d8%a2%d9%85%d9%88%d8%b2%d8%b4-%d8%a7%d9%84%da%a9%d8%aa%d8%b1%d9%88%d9%86%db%8c%da%a9%db%8c-%d8%af%d8%b1-%d8%a2%d9%85%d9%88%d8%b2%d8%b4-%d8%b9%d8%a7%d9%84%db%8c-%da%a9%d8%a7%d8%b1%d8%a8%d8%b1%d8%af-%d9%86%d8%b8%d8%b1%db%8c%d9%87-%d8%ac%d8%b1%db%8c%d8%a7%d9%86%d8%8c-%d9%85%d8%af%d9%84-%d9%be%d8%b0%db%8c%d8%b1%d8%b4-%d9%81%d9%86%d8%a7%d9%88%d8%b1%db%8c-%d9%88-%da%a9%db%8c%d9%81%db%8c%d8%aa-%d8%ae%d8%af%d9%85%d8%a7%d8%aa-%d8%a7%d9%84%da%a9%d8%aa%d8%b1%d9%88%d9%86%db%8c%da%a9%db%8c

gy drwgi g g Olii 1)

C,l)ls.o& 9 lébbg#:ﬁq/... Wgh Nﬁlé‘ d))gw b).g)ls

YOV (7)Y oy p! Capds tomentellus

Lgl.‘b)Lfc‘) 643‘)‘ 9 \YAA-IYaY @] JL.J t_'>J¢ QL.MJ)P uLu.ul J.w r (\Y’ﬂ/\) (SN sg.m.oﬁ 9 “}CM sob‘)uy‘ ‘g‘o..,us.v md‘ju’_f.?)
ARV SLRT WG 5 B IV POR- X o D CHY N TSRV Joets

Loyl o cod liwyes sl glails @8 o Lo)3 mas ) ol Sy Sl (WWAY) Lo 08000 ¢ an el olorw poio con>
YEE-VEAL (M) VY gy pole o e slo i o 8 s

5 s a5 5 355 s a8l OFT) o Slorko 33 JB 5 e rasisug 8 ranbli cgieané] st
e Jlo oladl anlilad woloy ools oy Jlai ) e sloizl g Jlo g golaudl o Sig, b Jlpl (Baiss G rae hug pdiaass sboss,il oje>
AYY-\E72 ((2Y) VY

(69,50 digeld) JLSis o)blie ol jo l550laS Sg)bs, ol b Lo (VYA) Lo yude (i 5 taomas (6 pe 5 ol glislo
AAD-YPD (Y) A 4‘5147:?!.4 U‘JJG[?M 9 L._e‘)_!} ‘(ULM)B UL..M;J.Q,..; Q‘)‘”Li.f

5> Sdhs SMBL (] oz 53 e 6yl ndy Jie byl O0FN) el gl 5 Loy s lays 55 lFiEle
XYo-Y2 «(F) 4 oledbl g bl Jolss o)L gzeiils

Ol 13 )50 Sliwg, >loi yo o soladl ool o SLSas (VAT der 0l sl 5 1408 10 05,9l tlo jonam (50l yo 500  Jole

*m @LP .)S.Lo& ua.>Lw » Q‘)‘ef LS)QM k_AJ)JM 6LBUA.>L~.: J‘JLM }..\.JL r (\Y‘QO() WJJ 5‘59.4:4 9 ‘doguazxs s@)l.a ‘MLD ¢ 7’“7‘" > 0)5
FASTD (1) VA e jase g ool aalilind (EPT) ool s

&sldae VOR. Jowe 5l eslainl b oles 18 o 550l 8595 Codls o ol s SO FY) L ioesme o S y5iws 5 500 (5,3 sl ¢ 555
NO-Y S 9 UT Copde g

89,50 axlllas) Lg,S olyg0 4o Loz 5 L;u)'yo] 3loolainl p abliaxwgy 5,0l pdy Jow )..JL. OF V) el (il g 50l o ylcawgs

NOFNAYY ((YR) Ve i (b9 y0 gl d(Gocn 5 4t (bgzeiils

Abegunde, V. O. Sibanda, M. & Obi, A. (2020). Determinants of the Adoption of
Climate-Smart Agricultural Practices by Small-Scale Farming Households in King
Cetshwayo District Municipality, South Africa. Sustainability, 12(1), 195.

Akbari, E. (2021). Technology Acceptance Model and Mobile learning. In 2021 14th National and 8th International
Conference on e-Learning and e-Teaching (ICELET), 1-4. IEEE.

Akbari, E., Naderi, A., Simons, R. J., & Pilot, A. (2016). Student engagement and foreign language learning through
online social networks. Asian-Pacific Journal of Second and Foreign Language Education, 1, 1-22.

Amadu, F. O., McNamara, P. E., & Miller, D. C. (2020). Understanding the adoption of climate-smart agriculture: A farm-
level typology with empirical evidence from southern Malawi. World Development, 126, 104692.

Amadu, F. O., Miller, D. C., & McNamara, P. E. (2020). Agroforestry as a pathway to agricultural yield impacts in climate-
smart agriculture investments: Evidence from southern Malawi. Ecological Economics, 167, 106443.

Bano, A., Ali, M., Gupta, A., Pathak, N., & Hasan, W. (2021). Climate Smart Agriculture and Hi-Tech Farming. In
Implications for Climate Smart Agriculture, 1-18.

Brandt, P., Kvakic’, M., Butterbach-Bahl, K. & Rufino,b M. C. (2017). How to target
climate-smart agriculture? Concept and application of the consensus-driven decision
support framework ‘target CSA”. Agricultural Systems, 151, 234-245,

Barasa, P. M., Botai, C. M., Botai, J. O., & Mabhaudhi, T. (2021). A review of climate-smart agriculture research and
applications in Africa. Agronomy, 11(6), 1255.

Chakraborty, M. , Godara, R., Sharma, G., & Hetta, G. (2023). Climate Smart Agriculture: Dimensions and Practices. 2
(5).

Davis, F. D. (1989). Perceived usefulness, perceived ease of use, and user acceptance of information technology.
Management Information System Quarterly, 13(3), 319-340.

Davies, J., Spear, D., Chappel, A., Joshi, N., Togarepi, C., & Kunamwene, 1. (2019). Considering religion and tradition in
Climate Smart Agriculture: insights from Namibia. In The Climate-Smart Agriculture Papers, 187-197: Springer.

Dinesh, D., Zougmore, R. B., Vervoort, J., Totin, E., Thornton, P. K., Solomon, D., ... & Campbell, B. M. (2018).

Facilitating change for climate-smart agriculture through science-policy engagement. Sustainability, 10 (8), 2616.
Freed, E. K., Schulte, R. P., & Loboguerrero, A. M. (2023). How does climate-smart agriculture contribute to global



https://irannature.areeo.ac.ir/article_128386.html
https://irannature.areeo.ac.ir/article_128386.html
https://ccr.gu.ac.ir/article_171817.html
https://ccr.gu.ac.ir/article_171817.html
https://ije.ut.ac.ir/article_74754.html
https://ije.ut.ac.ir/article_74754.html
https://escs.birjand.ac.ir/article_815.html
https://escs.birjand.ac.ir/article_815.html
https://journals.iau.ir/article_700128.html
https://journals.iau.ir/article_700128.html
https://geoeh.um.ac.ir/article_34110.html
https://geoeh.um.ac.ir/article_34110.html
https://www.noormags.ir/view/fa/articlepage/2003522/%D9%87%D9%86%D8%AC%D8%A7%D8%B1%DB%8C%D8%A7%D8%A8%DB%8C-%D9%85%D8%AF%D9%84-%D9%BE%D8%B0%DB%8C%D8%B1%D8%B4-%D9%81%D9%86%D8%A7%D9%88%D8%B1%DB%8C-%D8%AF%DB%8C%D9%88%DB%8C%D8%B3-%D8%AF%D8%B1-%D8%AC%D8%B3%D8%AA%D8%AC%D9%88%DB%8C-%D8%A7%D9%86%D9%84%D8%A7%DB%8C%D9%86-%D8%A7%D8%B7%D9%84%D8%A7%D8%B9%D8%A7%D8%AA-%D8%B3%D9%84%D8%A7%D9%85%D8%AA-%D8%AF%D8%B1-%D8%AF%D8%A7%D9%86%D8%B4%D8%AC%D9%88%DB%8C%D8%A7%D9%86
https://www.noormags.ir/view/fa/articlepage/2003522/%D9%87%D9%86%D8%AC%D8%A7%D8%B1%DB%8C%D8%A7%D8%A8%DB%8C-%D9%85%D8%AF%D9%84-%D9%BE%D8%B0%DB%8C%D8%B1%D8%B4-%D9%81%D9%86%D8%A7%D9%88%D8%B1%DB%8C-%D8%AF%DB%8C%D9%88%DB%8C%D8%B3-%D8%AF%D8%B1-%D8%AC%D8%B3%D8%AA%D8%AC%D9%88%DB%8C-%D8%A7%D9%86%D9%84%D8%A7%DB%8C%D9%86-%D8%A7%D8%B7%D9%84%D8%A7%D8%B9%D8%A7%D8%AA-%D8%B3%D9%84%D8%A7%D9%85%D8%AA-%D8%AF%D8%B1-%D8%AF%D8%A7%D9%86%D8%B4%D8%AC%D9%88%DB%8C%D8%A7%D9%86
https://www.noormags.ir/view/fa/articlepage/1085441/%D8%AE%D8%B4%DA%A9%D8%B3%D8%A7%D9%84%DB%8C-%D9%88-%D8%A8%D8%A7%D8%B2%D8%AA%D8%A7%D8%A8%D9%87%D8%A7%DB%8C-%D8%A7%D9%82%D8%AA%D8%B5%D8%A7%D8%AF%DB%8C-%D8%A7%D9%86-%D8%AF%D8%B1-%D9%86%D9%88%D8%A7%D8%AD%DB%8C-%D8%B1%D9%88%D8%B3%D8%AA%D8%A7%DB%8C%DB%8C-%D9%85%D9%88%D8%B1%D8%AF-%D8%AF%D9%87%D8%B3%D8%AA%D8%A7%D9%86-%D8%AF%D9%88%D8%AF%D8%A7%D9%86%DA%AF%D9%87-%D8%AF%D8%B1-%D8%B4%D9%87%D8%B1%D8%B3%D8%AA%D8%A7%D9%86-%D8%A8%D9%87%D8%A8%D9%87%D8%A7%D9%86
https://www.noormags.ir/view/fa/articlepage/1085441/%D8%AE%D8%B4%DA%A9%D8%B3%D8%A7%D9%84%DB%8C-%D9%88-%D8%A8%D8%A7%D8%B2%D8%AA%D8%A7%D8%A8%D9%87%D8%A7%DB%8C-%D8%A7%D9%82%D8%AA%D8%B5%D8%A7%D8%AF%DB%8C-%D8%A7%D9%86-%D8%AF%D8%B1-%D9%86%D9%88%D8%A7%D8%AD%DB%8C-%D8%B1%D9%88%D8%B3%D8%AA%D8%A7%DB%8C%DB%8C-%D9%85%D9%88%D8%B1%D8%AF-%D8%AF%D9%87%D8%B3%D8%AA%D8%A7%D9%86-%D8%AF%D9%88%D8%AF%D8%A7%D9%86%DA%AF%D9%87-%D8%AF%D8%B1-%D8%B4%D9%87%D8%B1%D8%B3%D8%AA%D8%A7%D9%86-%D8%A8%D9%87%D8%A8%D9%87%D8%A7%D9%86
https://civilica.com/doc/1872088/
https://civilica.com/doc/1872088/
https://www.sid.ir/paper/1154685/fa
https://res.ssrc.ac.ir/article_3060.html
https://res.ssrc.ac.ir/article_3060.html
https://labordoc.ilo.org/discovery/fulldisplay?docid=cdi_proquest_journals_2441212053&context=PC&vid=41ILO_INST:41ILO_V1&lang=en&search_scope=MyInst_and_CI&adaptor=Primo%20Central&tab=Everything&query=null,,Assessing%20the%20employment%20effects%20of%20processing%20cocoa%20in%20Ghana%20
https://labordoc.ilo.org/discovery/fulldisplay?docid=cdi_proquest_journals_2441212053&context=PC&vid=41ILO_INST:41ILO_V1&lang=en&search_scope=MyInst_and_CI&adaptor=Primo%20Central&tab=Everything&query=null,,Assessing%20the%20employment%20effects%20of%20processing%20cocoa%20in%20Ghana%20
https://labordoc.ilo.org/discovery/fulldisplay?docid=cdi_proquest_journals_2441212053&context=PC&vid=41ILO_INST:41ILO_V1&lang=en&search_scope=MyInst_and_CI&adaptor=Primo%20Central&tab=Everything&query=null,,Assessing%20the%20employment%20effects%20of%20processing%20cocoa%20in%20Ghana%20
http://dx.doi.org/10.1109/ICELET202153025.2021.9712606
https://www.researchgate.net/publication/301312985_Student_engagement_and_foreign_language_learning_through_online_social_networks#:~:text=DOI%3A10.1186/s40862%2D016%2D0006%2D7
https://www.researchgate.net/publication/301312985_Student_engagement_and_foreign_language_learning_through_online_social_networks#:~:text=DOI%3A10.1186/s40862%2D016%2D0006%2D7
https://doi.org/10.1016/j.worlddev.2019.104692
https://doi.org/10.1016/j.worlddev.2019.104692
https://doi.org/10.1016/j.ecolecon.2019.106443
https://doi.org/10.1016/j.ecolecon.2019.106443
https://www.researchgate.net/publication/356161853_Climate_Smart_Agriculture_and_Hi-Tech_Farming_Climate_Smart_Agriculture_and_Hi-Tech_Farming
https://doi.org/10.1016/j.agsy.2015.12.011
https://doi.org/10.1016/j.agsy.2015.12.011
https://doi.org/10.1016/j.agsy.2015.12.011
https://www.mdpi.com/2073-4395/11/6/1255#:~:text=(6)%2C%201255%3B-,https%3A//doi.org/10.3390/agronomy11061255,-Submission%20received%3A%2018
https://www.mdpi.com/2073-4395/11/6/1255#:~:text=(6)%2C%201255%3B-,https%3A//doi.org/10.3390/agronomy11061255,-Submission%20received%3A%2018
https://www.researchgate.net/publication/371831367_Climate_Smart_Agriculture_Dimensions_and_Practices
https://www.researchgate.net/publication/200085965_Perceived_Usefulness_Perceived_Ease_of_Use_and_User_Acceptance_of_Information_Technology
http://dx.doi.org/10.1007/978-3-319-92798-5_16
http://dx.doi.org/10.1007/978-3-319-92798-5_16
https://doi.org/10.3390/su10082616
https://doi.org/10.3389/fsufs.2023.802289

vy, drgi g g JOlid  1PY

NF.Y 5‘)%) sﬁ'b AEY-IFA Y B)Loa:} ¥ 2,92 c‘_g{l'bw” ‘\MQSQ as)s ul;;bﬁ

climate policy? Bridging the gap between policy and practice. Frontiers in Sustainable Food Systems, 7, 802289.

Gebremariam, G. &  Tesfaye, W. (2018). The  heterogeneous  effect of  shocks  on
agricultural innovations __adoption: Microeconometric __evidence  from rural __ ethiopia. Food
Policy 74, 1. 54-161.

Gemtou, M., Kakkavou, K., Anastasiou, E., Fountas, S., Pedersen, S. M., Isakhanyan, G., ... & Pazos-Vidal, S. (2024).
Farmers’ Transition to Climate-Smart Agriculture: A Systematic Review of the Decision-Making Factors Affecting
Adoption. Sustainability, 16(7), 2828.

Hammond, J., Fraval, S., Van Etten, J., Suchini, J. G., Mercado, L., Pagella, T., ... & van Wijk, M. T. (2017). The Rural
Household Multi-Indicator Survey (RHoMIS) for rapid characterisation of households to inform climate smart
agriculture interventions: Description and applications in East Africa and Central America. Agricultural Systems, 151,
225-233.

Hussain, S. G. (2017). Identification and Modeling of Suitable Cropping Systems and Patterns for Saline, Drought and
Flood Prone Areas of Bangladesh. Climate Change Unit, Christian Commission for Development in Bangladesh.

Jahangirpour, D., & Zibaei, M. (2022). Cropping Pattern Optimization in the Context of Climate-Smart Agriculture: A
Case Study for Doroodzan Irrigation Network-Iran. J. Agric. Econ. Dev, 35 (4), 407-422.

Jat, M. L., Jat, H. S., Agarwal, T., Bijarniya, D., Kakraliya, S. K., Choudhary, K. M., ... & Lopez-Ridaura, S. (2020). A
compendium of key climate smart agriculture practices in intensive cereal-based systems of South Asia. International
Maize and Wheat Improvement Center (CIMMYT), New Delhi, India, 42.

Jellason, N. P, Conway, J. S., & Baines, R. N. (2021). Understanding impacts and barriers to adoption of climate-smart
agriculture (CSA) practices in North-Western Nigerian drylands. The Journal of Agricultural Education and
Extension, 27(1), 55-72.

Khatri-Chhetri, A., Aggarwal, P. K., Joshi, P. K., & Vyas, S. (2017). Farmers' prioritization of climate-smart agriculture
(CSA) technologies. Agricultural systems, 151, 184-191.

Kpadonou, R. A. B., Owiyo, T. Barbier, B., Denton, F., Rutabingwa, F. & Kiema, A.
(2017).  Advancing climate-smart-agriculture  in  developing  drylands:  Joint  analysis of the
adoption  of  multiple on-farm  soil _and  water  conservation  technologies in  west african
sahel. Land Use Policy 61, 196-207.

Krejcie, R. V., & Morgan, D. W. (1970). Determining sample size for research activities. Educational and psychological
measurement, 30(3), 607-610.

Lipper, L., Thornton, P., Campbell, B. M., Baedeker, T., Braimoh, A., Bwalya, M., ... & Torquebiau, E. F. (2014). Climate-
smart agriculture for food security. Nature Climate Change, 4(12), 1068-1072.

Makate, C., Makate, M., Mango, N. & Siziba, S. (2019). Increasing Resilience of Smallholder Farmers to Climate Change

through Multiple Adoption of Proven Climate Smart Agriculture Innovations. Lessons from Southern Africa. J. Environ.
Manag., 231: 858-868.

Islam, M. S., Kabir, M. S., & Pervez, A. K. M. K. (2023). Climate-smart agriculture promoting sustainable agriculture in
Bangladesh, Journal of Agricultural and Rural Research, 7(1), 1-7.

Mitra, A., & Barua, P. (2024). Review on Climate Smart Agriculture Practice. Journal of Climate Change. 10(1).

Mizik, T. (2021). Climate-smart agriculture on small-scale farms: a systematic literature review. Agronomy, 11(6), 1096.

Nazifi, B. (2024). Adoption of climate-smart agricultural practices and its impact on smallholder farming households in
some rural areas of North-Western Nigeria. Agricultura Tropica et Subtropica, 57, 23-34.

Newell, P., Taylor, O., Naess, L. O., Thompson, J., Mahmoud, H., Ndaki, P., ... & Teshome, A. (2019). Climate smart
agriculture? Governing the sustainable development goals in Sub-Saharan Africa. Frontiers in Sustainable Food
Systems, 3, 55.

Ogunyiola, A., Gardezi, M., & Vij, S. (2022). Smallholder farmers’ engagement with climate smart agriculture in Africa:
role of local knowledge and upscaling. Climate Policy, 1-16.

Paustian, K., Lehmann, J, Ogle, S., Reay, D. Robertson, G. P. & Smith, P. (2016).
Climate-smart soils. Nature, 532, 49-57.

Saatsaz, M. (2019). A historical investigation on water resources management in Iran. Environment, Development
Sustainability, 1-37.

Taylor, M. (2018). Climate-smart agriculture: what is it good for?. The Journal of Peasant Studies, 45(1), 8§9-107.
Thierfelder, C., Chivenge, P., Mupangwa, W., Rosenstock, T. S., Lamanna, C., & Eyre, J. X. (2017). How climate-
smart is conservation agriculture (CA)?—its potential to deliver on adaptation, mitigation and productivity on
smallholder farms in southern Africa. Food security, 9(3), 537-560.

Verkaart, S., Mausch, K., Claessens, L., & Giller, K. E. (2019). A recipe for success? Learning from the rapid adoption
of improved chickpea varieties in Ethiopia. International journal of agricultural sustainability, 17(1), 34-48.

Wekesah, F. M., Mutua, E. N. & lzugbara, C. O. (2019). Gender and conservation
agriculture in sub-Saharan Africa: a systematic review. International Journal of



https://doi.org/10.3389/fsufs.2023.802289
https://doi.org/10.1016/j.foodpol.2017.12.010
https://doi.org/10.1016/j.foodpol.2017.12.010
http://dx.doi.org/10.3390/su16072828
http://dx.doi.org/10.3390/su16072828
https://doi.org/10.1016/j.agsy.2016.05.003
https://doi.org/10.1016/j.agsy.2016.05.003
https://doi.org/10.1016/j.agsy.2016.05.003
https://www.researchgate.net/publication/326920644_Identification_and_Modeling_of_Suitable_Cropping_Systems_and_Patterns_for_Saline_Drought_and_Flood_Prone_Areas_of_Bangladesh
https://www.researchgate.net/publication/326920644_Identification_and_Modeling_of_Suitable_Cropping_Systems_and_Patterns_for_Saline_Drought_and_Flood_Prone_Areas_of_Bangladesh
doi:10.22067/JEAD.2021.73325.1095
doi:10.22067/JEAD.2021.73325.1095
https://cgspace.cgiar.org/items/f9921ccf-edc4-48c2-a23b-61930b267ffb
https://cgspace.cgiar.org/items/f9921ccf-edc4-48c2-a23b-61930b267ffb
doi:10.1080/1389224X.2020.1793787
doi:10.1080/1389224X.2020.1793787
https://doi.org/10.1016/j.agsy.2016.10.005
https://doi.org/10.1016/j.agsy.2016.10.005
https://doi.org/10.1016/j.landusepol.2016.10.050
https://doi.org/10.1016/j.landusepol.2016.10.050
https://doi.org/10.1016/j.landusepol.2016.10.050
https://doi.org/10.1177/001316447003000308
https://doi.org/10.1177/001316447003000308
https://www.nature.com/articles/nclimate2437
https://www.nature.com/articles/nclimate2437
https://doi.org/10.1016/j.jenvman.2018.10.069
https://doi.org/10.1016/j.jenvman.2018.10.069
https://aiipub.com/wp-content/uploads/2023/05/JARR-230514-10074_gp.pdf
https://aiipub.com/wp-content/uploads/2023/05/JARR-230514-10074_gp.pdf
https://doi.org/10.3233/JCC240003
https://sciendo-parsed.s3.eu-central-1.amazonaws.com/65be4e07c8e72413086583f6/10.2478_ats-2024-0003.pdf?X-Amz-Algorithm=AWS4-HMAC-SHA256&X-Amz-Content-Sha256=UNSIGNED-PAYLOAD&X-Amz-Credential=ASIA6AP2G7AKESZFUHHP%2F20250715%2Feu-central-1%2Fs3%2Faws4_request&X-Amz-Date=20250715T174743Z&X-Amz-Expires=3600&X-Amz-Security-Token=IQoJb3JpZ2luX2VjEDEaDGV1LWNlbnRyYWwtMSJIMEYCIQC4fGZHbO3yktS2LAoQcWuppbZev2WN2SqcTY4A7RRs2gIhAITQdcjBPC%2BbuOC9swZA1UPSevtEGuwOKpXhlPqitvZCKr0FCEoQAhoMOTYzMTM0Mjg5OTQwIgzvvsFJrFChgeEfONYqmgUPRNXyR9EHW1P7kSx%2FXrTpev40oTdb%2F7dF2wkDiTnkBU7U6JW%2FoqBBleNbWjomwOZRSIOy8nGTR1U%2B%2FLvJuH0ynce%2F3DZxvrwFzQCarZUUJTMFdZhKLi6SqgV70INhm4Wke5IaCbmoYD87TcdlssA1TtDEyDIW5H4RtH4Qjw%2BAmik9a5vi0Kgb2GkPVvcmuDI07L0pSmX5LIWc0%2F22tUidV6bnTpBBL4MfUDrIbv3x2OMQ1VE%2BjVQb1usbe3MbPrtzcF0H4hg%2BfIOFXHpQw7pWtSmZe2yLzFxS5a2tgrTYSJXkZH%2FPSeYJbt8xHwTdWn44w%2FRxBwh63va1hvRt9vHFwPjz0onYLTBCZyCfIpuIJEXoHpKmzXXQymJyuwleQxlTpoOw%2FVJep4LWtIybhEj3upcexwNegB04zDgdLXoVCNNuDJFvc6s1sflXAqhpCsDzmT3IgGgOzhnHQ%2FIpPZVyibf%2FwE7MbeK%2FqGSu
https://sciendo-parsed.s3.eu-central-1.amazonaws.com/65be4e07c8e72413086583f6/10.2478_ats-2024-0003.pdf?X-Amz-Algorithm=AWS4-HMAC-SHA256&X-Amz-Content-Sha256=UNSIGNED-PAYLOAD&X-Amz-Credential=ASIA6AP2G7AKESZFUHHP%2F20250715%2Feu-central-1%2Fs3%2Faws4_request&X-Amz-Date=20250715T174743Z&X-Amz-Expires=3600&X-Amz-Security-Token=IQoJb3JpZ2luX2VjEDEaDGV1LWNlbnRyYWwtMSJIMEYCIQC4fGZHbO3yktS2LAoQcWuppbZev2WN2SqcTY4A7RRs2gIhAITQdcjBPC%2BbuOC9swZA1UPSevtEGuwOKpXhlPqitvZCKr0FCEoQAhoMOTYzMTM0Mjg5OTQwIgzvvsFJrFChgeEfONYqmgUPRNXyR9EHW1P7kSx%2FXrTpev40oTdb%2F7dF2wkDiTnkBU7U6JW%2FoqBBleNbWjomwOZRSIOy8nGTR1U%2B%2FLvJuH0ynce%2F3DZxvrwFzQCarZUUJTMFdZhKLi6SqgV70INhm4Wke5IaCbmoYD87TcdlssA1TtDEyDIW5H4RtH4Qjw%2BAmik9a5vi0Kgb2GkPVvcmuDI07L0pSmX5LIWc0%2F22tUidV6bnTpBBL4MfUDrIbv3x2OMQ1VE%2BjVQb1usbe3MbPrtzcF0H4hg%2BfIOFXHpQw7pWtSmZe2yLzFxS5a2tgrTYSJXkZH%2FPSeYJbt8xHwTdWn44w%2FRxBwh63va1hvRt9vHFwPjz0onYLTBCZyCfIpuIJEXoHpKmzXXQymJyuwleQxlTpoOw%2FVJep4LWtIybhEj3upcexwNegB04zDgdLXoVCNNuDJFvc6s1sflXAqhpCsDzmT3IgGgOzhnHQ%2FIpPZVyibf%2FwE7MbeK%2FqGSu
https://doi.org/10.3389/fsufs.2019.00055
https://doi.org/10.3389/fsufs.2019.00055
https://doi.org/10.1080/14693062.2021.2023451
https://doi.org/10.1080/14693062.2021.2023451
http://dx.doi.org/10.1038/nature17174
https://www.researchgate.net/publication/330522060_A_Historical_Investigation_on_Water_Resources_Management_in_Iran
https://doi.org/10.1080/03066150.2017.1312355
https://doi.org/10.1007/s12571-017-0665-3
https://doi.org/10.1007/s12571-017-0665-3
https://doi.org/10.1007/s12571-017-0665-3
http://dx.doi.org/10.1080/14735903.2018.1559007
http://dx.doi.org/10.1080/14735903.2018.1559007
https://doi.org/10.1080/14735903.2019.1567245
https://doi.org/10.1080/14735903.2019.1567245

lwgy drwgi g gy Olis 1PV

Ol e g Liodgulido/ ... diowdgd maldl (55,0l 5,18
Agricultural Sustainability, 17(1), 78-91.

Xenarios, S., Nemes, A., Sarker, G. W., & Sekhar, N. U. (2016). Assessing vulnerability to climate change: are
communities in flood-prone areas in Bangladesh more vulnerable than those in drought-prone arcas?. Water Resources
and Rural Development, 7, 1-19.

Zheng, H., Ma, W., & He, Q. (2024). Climate-smart agricultural practices for enhanced farm productivity, income,
resilience, and greenhouse gas mitigation: a comprehensive review. Mitigation and Adaptation Strategies for Global
Change, 29(4), 1-38.



https://doi.org/10.1016/j.wrr.2015.11.001
https://doi.org/10.1016/j.wrr.2015.11.001
http://dx.doi.org/10.1007/s11027-024-10124-6
http://dx.doi.org/10.1007/s11027-024-10124-6

