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Table (1) Main agricultural areas in Sarab county

(Se) colas (County) ¢kew s (Aquifer) szl ikt

(Area (ha)) (District)
40483 (Sarab) ol s (Sarab) ol e 1
27053 (Sarab) ol s (Asbforooshan 1) \ ;Lig 3 el 2
17910 (Sarab) ol s (Asbforooshan 2) ¥ Lig 3 el 3
30531 (Sarab & Bostanabad) sbl¢lie 5 ol (Duzduzan) (565399 4
16704 (Sarab & Heris) . ,» 5 oy (Mehrban 1) \ 4 ¢ 5

Source: Agriculture Jahad Management of Sarab Sy plawes (55,0laS sl o pae tas

Sladds (6, Sdises g, 3l eolawl b dolicw 5 33, 51 gt ol o ool solaswl slaosls
wiliee (V) Joor 5% & Olyzel gy Jols 513 0,50 laaiils b (5510,5 VPRV Lo o
oolaiwl b .ol azd )3 15 )olis 51 a5¥ Sledbl 5 oads Ol baliwg ) cawlizte JSo 4y aslsl jo
doliow ol Ho ol QLBSl diges pax laie 4y )]5,0LiS 51 a8 VY o ()] S5 Jaw 3 5l
SleMbl 5 o Jpaze adgi ol g ool i Sledbl das 51 5L 050 (slo puzio don
sl 4 p3¥ ol gl el axisy 5 i 0 9 2 57 w0 5 2l paS Jpame
3 eoolys 51 Gy opws jo Glaae S5 polie 4 bgyje Cledbl g aosls a5 el

Sl 8l Ol liw 54l (655l Sle Co e
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4 bgye o ol ;s (V) Jouzr aiiloo ainy 5 (i s 5 (2] 57 5 o5
Jyame Jlie Gloze a4y .asl oo VWAY-RY sla Sl (b o lacudls 51 alaS o Lallbb ool
o 3 ALl S S 5 AL o0l b, palee FEIY ¥l Sils b ¢ ol poiS
s S Sy AL o3l eSibe Gliee S el HIF Ll G lacs s
Al (i Jpaze 4 bgrye Jby gekes YAYIY L ()] o2 5 o0 52 4 bogayo
Ole yior i & (Gonjimm 5 (2] 92 Jpame 99 Lresd copd alp (izes
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Table (2) Average and dispersion indices of gross margin products over the years 2013-2018
(million Rials of per hectare)

[P 2 o
ol T
(Crop) Jspazes 1392 1393 1394 1395 1396 1397 Coefficient of )
(Average) o
(variation
. 18.7 327 34.1 57.15 63.8 53.2 43.2 0.40
(Irrigated Wheat)
. 3.73 4.5 104 12.7 15.9 14.63 10.3 0.49
(Rainfed Wheat)
1
. il 9.4 154 20.7 24 26.7 25.7 20.35 0.33
(Irrigated Barley)
S
R 405 702 84 10 113 108 8.6 0.43
(Rainfed Barley)
i 340 153 149.2 1558 188.1 594 263.3 0.67
(Potato)
(Alfalfa) azsgy 348 36.7 59 43.2 60.8 80 52.4 0.33

Source: Research Findings Geiod slaasl taie
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Table (3) Average cropping area of various crops during 2013-2018 (hectare)

(Crop) Jgame 1392 1393 1394 1395 1396 1397

(Irrigated Wheat) 1 aous 1.02 1.02 0.98 102 107 121

(Rainfed Wheat) a3 poss 17 16 3.3 19 18 21

(Irrigated Barley) o1 o> 0.53 0.51 0.54 052 051 0.49

(Rainfed Barley) o 5> 1.03 0.93 1.32 158 175 171

(Potato) o) 0.25 0.39 0.38 036 0.32 0.31

(Alfalfa) azs, 0.75 0.67 0.77 076  1.07 115
Source: Research Findings Gz slaal sxe
- oled ams oo lis | Galises slaJpaste LalBL 03jh (Kinod culyd s lo (F) Jsox
Ol ee cnlply casl aLils 0925 b Jgame o (sl (Kwsod 058 o cnlin a5 5b
b Jyaze oS 5 il ;oS b Jgame 035l G (Ko upd a4z ;0 a5 5,5 bl
Slszeen Lien (2002) v,y sloasl b axs (pl a5 0g silss 5 Sg0 s, L2alS (o
RPN

gz (AL 053l (Smsod ol pb i yile (F) Jgir
Table (4) Correlation matrix of expected crop gross margins

Jsyaze oS weenS Gl e Geeieee s
(Crop) Irrigated )  Rainfed ) Irrigated )  Rainfed ) (Potato) (Alfalfa)
(Wheat (Wheat (Barley (Barley

(Irrigated Wheat) T pass 1

(Rainfed Wheat) xo pass 0.29 1

(Irrigated Barley) I o> 0.37 0.21 1

(Rainfed Barley) o o> -0.13 -0.12 0.42 1

(POtato) s jooms 0.32 0.17 0.09 0.11 1
(Alfalfa) axs, -0.18 -0.12 0.23 0.07 0.33 1
Source: Research Findings GBebod (sloaidl e
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Table (5) Absolute and relative risk aversion coefficients and risk premium of Sarab farmers
(Rial per hectare)

(Average) .Sk Min) Jsla> (Max) zSlas>

Coefficient of ) sllae 53,5 Sy o

0.00000934 0.0000023 0.000055
(absolute Risk aversion
Coefficient) s (53,5 S, o &
s SRS S i 2.98 0.43 433
(of relative risk aversion
(Risk premium) S, 5l clasl ass 3> 1735000 432500 2830000

Source: Research Findings GBebod (sloaidl e
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Table (6) Average and percentage of risk aversion distribution according to regions

. V dilaie ¥ silae ¥ dilae ¥ aibaie B dilace bsgie
&= (District1)  (District2)  (District3)  (District4)  (District5) (Average)
(Average) -, Siles 2.81 2.93 3.06 3.14 2.94 2.98
(22,9 b 5,5 Sy
2 oy Y S 129 10.49 12.9 2.94 1153 122
(Low risk aversion (%))
(30,0) lawgie 3,5 S
P Bers SRAS g 38.6 38.71 38.24 375 36.59
(Medium risk aversion (%))
(2o, Y (553 ,5 Sy
Y TR ; ’ 45.16 50.91 48.39 58.82 50.96 51.22
(High risk aversion (%))
Source: Research Findings Geios gloadly iae

5 aBbge a2y TNE Jlade b (01599590) ¥ adlaie & bgayo (632 5 S i pd G 5
Aoy YIAY sga Lad o YU (o3 )5 Sy az )0 ()]5,5LiS 51 aus )0 DAJAY sg0> dilaie oyl
Abdeshahi & Soltani sla v, » 7ol b ass cpl 05)ls sl 50,5 S,y a0 LT 5]
- Sy oxs ;lis a5 Sookhtanlo (2019) 4 Ehsan & Eslami Bidgoli (2008) (2000)
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Table (7) Average of total factor productivity using Fare-Primont index
(crop) Jgameo 1392 1393 139% 1395 1396 1397  (Average) . Sls

(Irrigated Wheat) ol pas5 2.8 2.3 45 3.26 425 411 3.53
(Rainfed Wheat) o0 pac8 2,17 1.9 2.27 2.56 3.01 285 2.46
(Irrigated Barley) oI s> 2.9 3.1 3.11 3.07 3.1 3.1 3.06
(Rainfed Barley) 20 &>  0.83 075  1.11 1.61 0.9 0.57 0.96
(Potato) gioeejonm 513 524 553 5.67 536 5.44 5.39
(Alfalfa) axsgs 216 205 274 3.19 34 3.09 2.77

Source: Research Findings Gebod sloasl aie

Slayyo Sl () & g5 0515 B 3l o sladele U5 6050 2 Fse slaele
oxd Jolaie golaidl Slool 10 a5 (sy900 2 Fge sladsle 5l (Fp 0D (o) p (Jyore
ol s (GlSm) 15 3] (o) 4225 o Jwazss (sl Lo o) bl Lol and
by (V=p N=al) oSl (=3 N=al) (2mgy Sl o oS0 (Hled)
9 SRS Sy s Gm dhl) ailhioe RS S oy g (=S Nmal) Sl
OliygbisS Lawgs a5 ol 158 cnlplo (A Joaz) aBl oo (shie o5 slaJule JS' (5590 0
W13 (G jm (L)l iS50 HTAY jladie d) (65065 (590 o 99 0 0 Il i S S
Slr od BB pliebl glaw a5 wias oo oz 5 1) plocled Jsons jsb 4 (T &S12
3l 34T, (s e 1 8 it ] sl g3 S 2 a2l S 355 s (s
Gy b pSmeal » Jpame 3les 5 S Gl 4 S 952y &l o
S sSpraal b gams il Jol walys i Jlcnl s conl 3851 53 GFaSalss
Belete et (glo cw )y zuls .abl oo 35 poie b Jgazme s ye 5 oslyd 5l eolaswl jo f5,5lis
5 i alaly a1 > il o Baiod bl b g 55 Wilson et al. (2001) 4 al. (1993)
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Table (8) Factors affecting the total factor productivity of crops in Sarab county

ynd i SlenS moenS ol e s
’ 7 Irrigated ) Rainfed )  Irrigated )  Rainfed ) A o
(Variable/crop) (Potato) (Alfalfa)
(Wheat (Wheat (Barley (Barley
(Intercept) lows 51 5 ,e 2.31 0.09 1.41° 3.64 1.12 0.19
SRS Sy pé "
. e ) ’ fa -0.42%** -0.23 -0.32" 0.56 -0.83 -0.76
(Risk aversion coefficient)
(Education) &leass 0.14™ 0.3 0.19" 0.09" 0.52"* 0.34™
(Experience) « > 0.21* 0.23 0.28™ 0.11 0.74™ 0.39"
(Farm size) ;a8 o3l 0.31 0.09" 0.26™ 0.15" 0.46 0.29"
(Family size) ,lgl> asy 0.28™ 0.21 0.13" 0.09" 0.53" 0.41™
- l.Q )/ls S &:\s &
TP SR 2 0.21 014 017" 021 023" 032"
(Participate in extension programs)
(Ownership) oSl 0.35™ 0.36* 0.32 0.11™ 0.41" -0.31
(Facilities) <Mgeus 0.45" 0.31 -0.21 0.26 0.36 0.22"
(District 2) ¥ aslaio -0.21™ 0.19 0.31 -0.34™ 0.45 0.43
(District 3) ¥ adlais -0.11 0.18" 0.17 0.23 0.35™ 0.65
(District 4) ¥ ailais -0.38™ 0.54 -0.48™ 0.31 -0.28™ -0.52"
(District 5) & aalais -0.44"" -0.45™ -0.34™ -0.26™ -0.24 -0.23

(do)3 Vg ooy 0 oy Vo 15 (6l cine o 5 4 4 F g %) Gaios sladidl i
Source: Research findings (*, ** and *** respectively significantly in level of 10, 5 and 1 percent)
S5 9o ol ol 9liS 45w oo (i S Mazs mhan 5 (6590 50 Sute alai
Sgz o 9 arie jl gaio st 2l Sde & 0l5,5LeS Gl s S s i ag b Jale
alon] Sl aSy) s il Sgups | 095 (6,90 0 Wil s (60,5 5 BB Sl
@25 & by pe oo Bl e el olgl o1 )slaS Sln (g slaasdly Jlal 6l bLs)
b 03903157 115,9LaS axib go (6 5L (590 50 SIS Syl o),9LaS 45 dms e s
w5 Joo 0 1) Geed g e (52 slaele 5l LU laplug weudls 5 5 b Lo
&2 @lS aBbse J10y95 p (omalio Sl Sl sladsle cnl (0,5 J S ane; )3 1 c0s S
Grabowski & Pasurka Jamison & Moock (1984)) «é 5 & js0 slo 2b )l g b sy )
g 4,55 iali8l aS ol T Wge 5 (Chen et al. (2009) 5 Pender et al. (2004) (1998)
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Table (9) Factors affecting the Risk aversion and Risk-taking of Sarab farmers
ey Joe wal o

(Probit model coefficients) (Elasticity) s
o oo SrdSen,  GpS S, Srd S, S5 S
(Variables) (Risk-taking) (Risk aversion) (Risk-taking) (Risk aversion)
(Intercept) lows 5 5 ,¢ -2.3™ 0.9 - -
(Income) awl o 0.023™ -0.034* 0.005" -0.006
(Education) &Mieass 0.441™ -0.46™ 0.088™ -0.172"
(Age)  yw -0.029 0.059* -0.005 0.019*
(Family size) ,lgil> ox 0.32° -0.301 0.071™ -0.114
(Ownership) ¢Sl -0.09 -0.409 -0.122 -0.012
Participate ) g5 gl WS &S i
o ext‘;:;’; ;ogims ~ o545 -0.521" 0.07 -0.151"
(Farm size) ,|5as ojlasl 0.009" -0.01 0.0059" -0.0081
(Cropping diversification) <o g9 0.11 -0.13™ 0.02*" -0.031™

()3 ) 90,00 o Ve maw o
Source: Research findings (*, ** and *** respectively significantly in level of 10, 5 and 1 percent)
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Extended Abstract

Introduction

Productivity improvement is an essential approach to increase production
without using more resources. Due to the agriculture is fraught with risks and
losses, farmers' behavior is influenced by their risk attitudes and adoption of
policies to increase productivity requires adequate knowledge of individual’s
decision-making mechanism.

Materials and Method

This paper used a non-parametric method to estimate risk aversion
coefficient and Total Factor Productivity (TFP). Risk aversion coefficient was
calculated within the Quadratic Risk programming (QRP). The approach is
as follows. First, formulate the QRP model to represent the farm’s resource
base, activities, expected activity net revenues per unit level, fixed costs,
variance and covariance of expected net revenues. Second, for an observed
farm plan presumed to reflect a farmer’s risk-averse behavior, calculate
expected net farm income and variance. Third, solve the QRP problem setting
expected net farm income equal to the farm’s observed net farm income and
minimize variance. Forth, solve the QRP problem again with variance set
equal to the farm’s actual variance and find maximal expected net farm
income. Fifth, having ascertained two points on the efficient frontier, the
gradient of the line in E-V space between these two solutions is used to
approximate the coefficient of absolute risk aversion. Fare-Primont index
used for calculator total factor productivity. This index was chosen among
other indexes, because it is an index that bases on distance functions and data
envelopment analysis (DEA) methodology for estimating distances is
convenient. Secondly, it is closely related to the Malmquist index, which has
been used for some time as the index number of choices in the productivity
decomposition literature. All required variables were collected from 210
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questionnaires filled by farmers during 2013-2018 which were selected
through stratified random sampling.

Results and discussion

The results of the TFP index show that during the period of 1392-97, the
potato had the highest TFP and the rainfed Barley had the lowest TFP among
the studied products. For the individual case farms, the results show the
estimated coefficient of absolute risk aversion vary from 0.0000023 to
0.000055. Average relative risk aversion coefficient and proportional risk
premium (PRP) were 2.9 and 1735000 Rials respectively; this indicates that
most farmers in the region are more Risk aversion. Our finding showed that

the more risk averse the farmer is, the higher will the. PRP be. The results of
the study showed that risk aversion had a negative effect on Total Factor
Productivity. therefore, reducing the severity of risk and loss and improving
risk management skills, increase total factor productivity. In addition, results
indicate that regional factors such as cultivation habits, work culture and
institutional factors have significant and considerable effects on total factor
productivity. According to the results of current study, education, experience,
farm size, family size, participate in extension programs, ownership and
facilities are the most effective methods to improve total factor productivity
of crops. The impact of socio-economic characteristics on risk aversion and
risk taking of farmers were also evaluated in this study. Results show that the
income, education, participate in extension programs and cropping
diversification had negative effects on farmers' risk aversion. Also, income,
education, family size and farm size had a positive impact on farmers' risk
taking. The results showed that the factors affecting risk aversion and risk-
taking are not symmetric. This means that any factor that increases the
severity of risk aversion does not necessarily reduce the risk taking.
Suggestion

Therefore, in order to improve total factor productivity, it is recommended
to reduce the coefficient of risk aversion using insurance development and
investment in agricultural commodities. Farmer experience has had a positive
effect on TFP, so the necessary training should be provided through extension
programs to transfer their experience to inexperienced farmers. Given the
positive relationship between education and TFP, it should be planned that
agricultural graduates be employed in the production sector that it can be done
by assignment agricultural lands in cooperatives form or this can be done by
supervising on production by experts.
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