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Figure 1- Coefficient of variation of wheat yield for different provinces of the country
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Table 2- Systematic Risk Factor and Risk Compensation Index of Wheat Crop in Total Country Portfolios

] 2ol > Jaugn
ol bage L
W) . 9 W)
Yo e . . S - @k glpe padld
Jgpae (Jb,e ) O9abee) B35 Ol
- Lol JU gl L N & ! & ! St
Pu i (&) Average L) 6% Expected -4 Expecte  Risk offset
rovince Product  incomeper ~ Average Current return Risk offset  q return index
risk hectare p_ortfollo efficiency _ index _ _
-1d (RF=15) RF=20) (RF=20)
(Beta) (Million Income (RF=15)
Rials) (million
rials)
ok 1.26 30.53 22.78 20.05 20.47 -0.42 19.17 0.88
Mazandaran
Oliws,S
1.11 26.55 22.78 32.09 19.82 12.27 19.27 12.82
Kordestan
Shds
1.08 25.69 22.78 10.83 19.69 -8.86 19.29 -8.46
GHolestan
olidle 1.06 20.57 22.78 13.44 19.60 -6.16 19.30 -5.86
Kermanshah
l‘:’;)rls 1.02 24.50 22.78 18.39 19.43 -1.14 19.33 -0.94
S
~ 1.00 22.50 22.78 27.33 19.34 7.99 19.34 7.99
Qom
s
ol 0.99 28.74 22.78 18.63 19.29 -0.66 19.34 -0.71
Tehran
‘5;’4_ 0.97 26.08 22.78 30.69 19.21 11.48 19.36 11.33
Markazi
o))
0.97 22.61 22.78 26.49 19.21 7.28 19.36 7.13
Lorestan
J‘J‘D)l_ 0.96 25.36 22.78 14.57 19.16 -4.59 19.36 -4.79
Ardabil
o 0.96 24.88 22.78 24.69 19.16 5.53 19.36 5.33
Zanjan
3 0.96 25.45 22.78 21.83 19.16 2.67 19.36 2.47
Alborz
O’"”’? 0.95 24.09 22.78 14.43 19.12 -4.69 19.37 -4.94
Qazvin
Ol 0.92 19.10 22.78 28.96 18.99 9.97 19.39 9.57
KHozestan
4l
O 0.91 23.88 22.78 17.69 18.95 -1.26 19.40 -1.71
Hamadan
e
. 0.90 21.35 22.78 18.52 18.90 -0.65 19.40 -1.15
Az.gharbi
ol
ol 0.90 24.50 22.78 12.53 18.90 -6.37 19.40 -6.87
Esfahan
S . 0.86 21.20 22.78 15.97 18.73 2.76 43.43 -3.46
Az.sharghi
oles 0.85 24.38 22.78 30.50 18.63 11.81 19.44 11.06
Kerman
Jome e 0.83 23.11 22.78 14.72 18.60 -3.85 19.45 -4.73

CHarmahal




YAV Glnl 50 Sy ol pur hemins 9 S odiamns a5 laie 31 puiS saiiSadlgs (sl il gadsaudy

39S U5 (6985 1 30 pS Jgmatme Sy (3l g (e L 9 S lodmw St 5 o o =Y Jgu dold!
Continue to Table 2- Systematic Risk Factor and Risk Compensation Index of Wheat Crop in Total Country Portfolios

I';;’;L 0.82 19.95 22.78 28.91 18.56 10.35 19.46 9.45
“59”."6, 0.82 18.80 22.78 21.52 18.56 2.96 19.46 2.06
KH.razavi
oS
Gilan 0.73 16.75 22.78 29.91 18.17 11.74 19.52 10.39
i
Ol
Semnan 0.73 22.29 22.78 19.21 18.17 1.04 19.52 -0.31
B jepn 0.73 18.96 22.78 15.70 18.17 947 19.52 -3.82
Hormozghan
259 0.72 14.98 22.78 10.98 18.12 -7.14 19.52 -8.54
Boshehr
it . 0.72 18.84 22.78 21.62 18.12 3.50 19.52 2.10
KH.shomali
4’“’: ¢ 0.71 18.05 22.78 20.71 18.08 2.63 19.53 1.18
Kohgiloyeh
Lf;’;?'é . 0.69 16.01 22.78 8.47 17.99 -9.52 19.54 -11.07
KH.jonoubi
Ol
g 0.64 13.59 22.78 13.99 17.78 -3.79 19.58 -5.59
Sistan
olsSe
0.60 13.88 22.78 4.04 17.64 -13.60 19.64 -15.60
J.kerman
> 0.45 12.86 22.78 15.80 16.98 -1.18 19.73 -3.93
Yazd

5,855 glaadl (sl
Source: Research findings

systematic risk factor

Fars- %
Qonre U
Tehan-oiy G
Markazh- >+ N
Lorestan-_\~,) ol
St Gl S
S Keminn- ey oy e
Yazd-au )

Mazandaran-.),vjte
Kordestan- ;s
Golestan- Lk’
Qazvi-uol
KHozestan-oleis
CHumahal Jowlvr -
M-KHorasan- p4; o= G
Semnan- ol
Hormozgnn- i u—
Boshehr-v»  u—
S KHorasan - s e et )

“w —:-\i "‘T’"“l‘ ; “ [
:, }’ _;) - ‘3) ,\ } .l J) ’L g)
] 4 4 B g B S E B i3
X %%é 552"5 = 5 .}o
E T E< EEEE o 32
z Z N SEEF 3 4 3
] 3 = W
2 I g *
2 o 2
z
provinces

iliseo (Gl iaol 3 39058 IS (G985 33 4 G @05 S loampms Sy 02 o — € S5
Figure 4- Systematic Risk Factor of Wheat to Total Country Portfolios in Different Provinces
Gaios slaansl, s le
Source: Research findings



AR Sl Foylod FF alo (55,0l anwgi g slaidl 4y pis  YAY

15.00
4 § 1000
i 2
£z 50
3
i | | 5 hL
13 o000 * LN
o 3 W - 1 -ir %P s 4 3 ) § x A3 -
X 3 % 3 gk 1y 732} >
z 3 1 4 3% 3 ¥ S 3 4 « 3 5 3 | ‘I
~ 24 S =2 ¥y J N d Y b & 5 3 3 3
: B p 9 8 45 4 & = ) A & 8 2 4 A = 3 b
S0z 2 e 0 ENEZ &2 7 & 2 3 d¢ 8 7S5 {8 g & 13 s
2 S - T € 3 v << ET D & E E W 0 8 § o2 2
< & = & £ @ N O 8§ §E =& 2 8 3 Py g N A 2 n
S g 50 N 2 & @ S M g = n 2 g ® ;
w0 § § ° E s $TFgHEE i il
T §% § 2 < & T 3 2 9% g
= Z 2z
-15.00 p> zZ £
L.*'__
o PROVINCES
BRF=15205 WRF=20

Al s tiwl 13 08 Jamasmo Sy o3l o (2t L duy o -0 S
Figure 5- Comparison of wheat yield risk indices in different provinces
Geios (sloazly 15l
Source: Research findings

3 JU Ogie WY 3905 basgio delys (gl oyl oy 5K 08
O i bLS ] copl bl 039 4338 Jw A (b )l
bl cnlp Al oo )5lo 55 J998 5o (illg=(nSlee (6595
sbglwl p (7 adal) ila (235 la g5 asil ede
Sy b ybwl (B )0 5350 0 oamliie (o0b glay calizes
2y (O USKS) 298 g0d ol e BaiSa]gr bawgs odd Jeoxio
ewlio gy lawgie i wlol p (g)li5cw,d &S wad o lis
¥ s Jie plgie 4 0l 588 ) Mg Sy ol sl
S0 pey e i )S g GliwdS liwl 50 48y o sl
A YL age s 4 ol il Ll il o Sy
Cowd do (5L olile g odly gy 1) 095 Sy Sl diuslgs

..))9]

ot alaly o a Laloged ol il e (rdg) el iz
ol Al 50, Shes uoid b ) puiS Slotins Sy o ps
b boly) ol (Nten 8 50 ¥ Joda aidd oo (Ut Jgae
b S Jsame (o &5 w2 o L & USW ded o &))
hws.m L)»Lvl).: Jya.’?u L}"I d‘f M:S ;i.z JAol 5 .)9.»@ o)
P9 (e (oS Ceod i 4 )9S )3 pS Mg Ay
B e alayly pusS 5y Slos b Soilatiunw Sy copd (ol
dasly Gl o 55 Jgae dal ) b Slatun Sy 40! yioge
bwgie AAT).} b il p Sy p ol 4 VYA Soslastu
Olge dn +/¥0 Sl Sy copd Loy oliwl @S Jls

Ol 90 Jalgs g pAS Silotammns Sunsy €1 308 Cra (Saampod g 35 =Y >
Table 3- Correlation coefficient between systematic risk factor of wheat and its effective factors
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Table 4- Comparison of current and expected returns of two Hamarisk provinces
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Introduction: Risk is considered as a negative factor in producing agricultural products. Yet, the presence of
risk is not restraining producers from production as long as the generated revenue is proportional to the
perceived risk and thereby, the cost of the risk is compensated. The purpose of this study is to measure
systematic risk of wheat production in Iran's provinces, and evaluate how the risk is offset in these regions.

Materials and Methods: According to Markowitz, there is a tradeoff between risk and returns in considering
alternative investment by rational investors. That is, investors expect higher returns for accepting higher risk in
considering any investment. Capital Asset Pricing Model (CAPM) is an equilibrium model based on this theory
which measures systematic risk of an investment (activity) and shows how an asset is priced according to its
perceived risk. Thus, this model can be used to examine the systematic risk of producing wheat in different
regions and the relationship between the risk of producing this crop and the expected price to generate
appropriate returns to compensate the undertaken risk by producers. According to Sharp, by regressing the
returns of an investment on the returns of market portfolio, the systematic risk factor for such investment is
obtained. The risk factor which takes different values from zero to greater than one is a measure of systematic
risk of an activity relative to the risk of overall portfolio. This risk factor is used to compute the returns required
to compensate the risk associated to the activity.

Results and Discussion: Results reveal that Yazd province with 0.45 beta coefficient is the least risky
province and Mazandaran province with 1.26 beta coefficient is the riskiest province for wheat production in
Iran. In fact, based on the results, 20 percent of the wheat producing provinces are classified as high risk in
production of this crop. Ardebil, Zanjan and Alborz provinces with systematic risk coefficient of 0.96, West
Azerbaijan and Isfahan with systematic risk coefficient of 0.90 are grouped as risky ones. Gilan, Semnan and
Hormozgan with systematic risk factor of 0.73 and Bushehr and North Khorasan provinces with systematic risk
factor of 0.72 that have similar risk factor are classified as other risky zones. As the results indicate, with 15
percent risk-free rate on investment in the country, wheat producers expect a minimum return of 18 percent in
producing wheat in Iran. On the other hand, if the risk-free rate of return on investment rises to 20 percent, wheat
producers expect a minimal rate of 19.5 percent. Based on these calculations, prices of this product, and
consequently the generated revenues, are in such a way that the returns offset the risk of wheat production in 14
provinces. From this point of view, wheat production in Kurdistan province has the best condition while the
production of wheat in the southern province of Kerman shows the worst situation. In addition, results revealed
that uncompensated risk in most of the provinces is the result of low yield per hectare and consequently, high
average cost in these regions. Thus, focusing on improving productivity is suggested for the specified provinces.

Conclusion: According to the results, uncompensated risk in most of the provinces is the result of low level
of yield per hectare and consequently, high level of average cost in these regions. Therefore, it is expected that in
the long run, crops with higher yield will be replaced for the wheat and this crop will gradually be removed from
the cultivation plan in such provinces. Since wheat is a strategic crop in Iran and to guarantee its production,
improving productivity of this product is recommended for the specified provinces.

Keywords: Capital asset pricing model, Iran, Risk compensation, Systematic risk, Wheat
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