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Background and Obijectives: To achieve economic development, it is
necessary to exploit all the country's capacities at the national and regional levels.
For this purpose, it is necessary to identify the crops that have comparative
advantage in each region. Since no research has been done in determining
appropriate crop cultivation pattern in Semnan province, based on regional
comparative advantage indices, therefore, in this study, appropriate crop
cultivation pattern has been determined according to the capabilities of Semnan
province and their regional comparative advantage.

Materials and Methods: The statistical sample includes: Semnan, Shahroud,
Damghan, Garmsar, Mahdishahr, Aradan, Miami and Sorkheh township and the
study period is from 2017 to 2019. Necessary data have been collected through
statistical reports of the Ministry of Agriculture Jihad. The calculations were
performed by using Excel computer program. The area under crop cultivation,
production quantity, and crop yield are the main data in the calculations. The
calculated indices in this research are: Efficiency advantage, scale advantage and
aggregative advantage. The mentioned indices were calculated through the ratio
of yield and cultivated area of each product in the township in question
compared to the entire province.

Results: The results showed that current crop cultivation pattern in Semnan
province should be improved and production of summer crops and forage, which
have comparative advantage, should be increased. Also, due to the rainfall
deficiency and dry weather in the recent years, rainfed cultivation of many crops
has lost its economic justification, and only irrigated cultivation of some crops is
recommended.

Conclusion: By modifying and optimizing the crop cultivation pattern and
growing of crops that require less water, the production efficiency of these crops
can be increased. Therefore, it is suggested to produce summer crops and forage
that require less water.
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Table 1. Efficiency Advantage, Scale Advantage and Aggregative Advantage indices for 2017 to 2019 (%)

J guazms ol 2017 ot 2018 ot 2019 stew 2017 4 2018 45 2019 4 .
Crop Semnan Semnan Semnan Sorkheh Sorkheh Sorkheh
EAI SAl AAl EAI SAI AAl EAlI SAl AAl EAlI SAlI AAl EAlI SAlI AAl EAI SAl AAl
(Y
_“"f 058 071 064 089 0.86 0.88 1.22 0.78 098 098 241 154 034 194 113 128 203 161
Irrigated wheat
Y
23 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Rainfed wheat
_‘5"'9? 066 087 076 091 1.28 1.08 0.73 119 093 164 107 123 073 093 079 094 1.09 1.01
Irrigated barley
_Vi;ﬁ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Rainfed barley
[P SE8)
Glsle 03 072 120 093 069 181 112 0 0 o 0 0 o 0 0 o 0 0 0
Fodder millet
T ..
_‘; o 0 0 0 0 0 0 1.18 055 0.80 0 0 0 0 0 0 0 0 0
irrigated pea
(22 2 0 0 o 0 0 o 0 0 o0 0 0 o0 0 0 o0 0 0 0
Rainfed pea
Tl
_“54' = 069 120 091 071 0.71 0.70 083 015 035 184 245 312 053 139 101 106 0.28 0.02
Irrigated bean
Lo
2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Rainfed bean
i
! o 065 144 3.06 078 544 2.06 0.77 2.84 148 0 0 0 0 0 0 0 0 0
Irrigated lentil
2> 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Rainfed Lentil
5o
< 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Mung bean
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Irrigated Watermelon
S5
Melon
Ko 5
Cantaloupe
o=
Cucumber
EEYY
Pumpkin
SR
Potato
Sk
Onion
S e S
Tomato
e
Garlic
Olbrasly
Eggplant
L,
Beans
ol 4y
irrigated alfalfa
JT Qbf<..\:.§’l
Irrigated sunflower

Rainfed sunflower

0.58

0.64

0.83

0.70

0.63

0.58

0.24

0.65

0.57

0.66

0.66

1.56

0.33

5.10

2.75

6.57

0.39

0.46

1.29

0.75

11.8

1.23

0.95

0.46

2.06

1.38

2.04

0.47

0.34

0.95

0.65

2.79

0.90

2.54

0.64

0.61

0.76

0.61

0.17

0.41

0.89

0.64

0.69

0.25

2.65

0.84

1.08

1.03

3.82

9.95

0.59

0.94

2.93

3.26

11.3

1.13

0.01

4.63

0.83

2.53

1.70

2.46

0.31

0.64

1.61

1.20

2.79

0.53

0.22

0.60

0.75

0.80

0.70

1.92

0.21

0.50

0.81

1.05

0.23

0.19

2.13

6.45

5.09

5.57

0.59

1.22

2.40

1.81

5.52

0.86

0.53

YY¥

1.13

2.30

2.03

1.98

1.07

0.60

1.10

1.23

241

0.43

0.32

1.53

0.09

035 0.74
0 0
0 0

0.67 1.05
0 0
0 0

0.79 081
0 0
0 0
0 0
0 0

1.15 155
0 0
0 0

0.51

0.51

0.14

0.28

0.73

0.58

0.41

0.19

2.88

2.88

0.16

1.99

0.38

1.33

1.35

1.38

2.07

2.07

0.06

1.06

0.32

1.01

0.80

0.61

111

111

2.81

2.83

0.69

0.60

1.45

1.11

1.15

9.46

4.72

4.72

0.30

0.19

1.15

0.34

0.37

0.16

0.51

1.57

2.29

2.29

0.91

0.72

0.89

0.38

0.73

0.42

0.76

3.86



Los e o N pame S oS s
067 369 157 069 376 1.61 0.07 327 049 169 058 099 114 035 037 035 027 031
Fodder corn
: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Sugar beet
SR A
- 0.68 417 169 0.62 122 276 0 0 0 0 0 0 0 0 0 0 0 0
Native cotton
|.
ol 081 283 151 0.28 099 0.53 0.61 0.45 0.53 0 0 0 0 0 0 157 1.30 1.43
Canola
Ta )
ot frd 0.63 209 364 0.65 140 3.02 0.70 10.7 2.74 0 0 0 0.74 0.64 0.54 0 0 0
Irrigated cumin
Jab 052 020 032 364 081 1.72 1.74 0.63 1.04 0 0 0 0 0 0 0 0 0
Pepper
sl o
u_“'“””_’”"“ 0 0 0 0 0 0 2.13 17.0 6.03 0 0 0 0 0 0 0 0 0
Licorice
\.
’f?g 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Quinoa
S, Sl
o Dl 0 0 0.32 8.32 162 1.09 459 224 0 0 0 0 0 0 0.39 0.37 0.38
Leafy vegetables
sladsle s
: 068 543 192 070 833 241 0.77 3.17 156 0 0 0 0.25 1.64 0.82 0 0 0
Fodder beet
slolSolals
0 0 0 099 3.06 1.74 0 0 0 0 0 0 0.89 125 1.17 0 0 0

Greenhouse plants

Yo

oeb sk sleasl el
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Table 2. Efficiency Advantage, Scale Advantage and Aggregative Advantage Indices for 2017 to 2019 (%)

J 5 2017 slaals 2018 olls 2019 oLwls 2017 55 8l 2018 55 ol 2019 55 2l
M
Cro f Damghan Damghan Damghan Shahroud Shahroud Shahroud
P EAl __ SAI AAI EAl __ SAI AAI EAl__SAI __ AAI EAl__ SAI AAIEAI SAl__AAl _ EAI _SAI AAI
Tans
_‘“6 057 135 0.88 149 0.96 1.30 1.60 1.19 1.38 0.45 1.32 0.77 0.95 0.86 0.91 045 132 0.77
Irrigated wheat
R
,“{Jf 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Rainfed wheat
i
_““?‘ 066 0.82 0.73 092 135 1.12 119 0.93 1.05 0.53 1.16 0.78 0.96 1.51 1.20 053 116 0.78
Irrigated barley
_‘“‘Jﬁ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Rainfed barley
PERVIRSSY
LWAN_” 0.08 3.13 0.52 051 252 1.13 096 1.23 1.09 0.81 409 182 0.73 5.38 1.99 081 4.09 182
Fodder millet
_“’”’” 0 0 0 0 0 0 0 0 0 0.83 0.09 0.27 0.73 6.65 2.31 0.83 0.09 0.27
Irrigated peas
o 0 0 0 0 0 0 213 082 132 0 0 0 0 0 0 0 0 0
Rainfed peas
(™
_‘ﬁ = 0.88 2.82 1.58 0 0 0 0 0 0 0.80 133 1.03 0.70 6.48 2.13 0.80 133 1.02
Irrigated beans
L
o = 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Rainfed beans
[
el 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Irrigated lentils
Ll 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Rainfed Lentils
Sle
“ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Mung bean
[PHPRt
ol o 0.74 8.77 2.54 143 7.16 4.20 0.62 292 1.35 0.81 0.32 0.51 3.50 0.31 3.29 081 032 051
Watermelon
|\;|j|j> 0 0 0 0.63 1.67 1.02 0.43 1.89 0.90 0.78 1.00 0.88 0.68 0.51 0.58 0.78 1.00 0.88
elon

Yv
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Sa S 5 b
Cantaloupe
Sk
Cucumber
55
Pumpkin
Potato

B
Onion
S S
Tomato
B
Garlic
Olesly
Eggplant
R
Beans
e
Irrigated alfalfa
ol ol Kot
Irrigated sunflower
w3 Ol ksl
Rainfed sunflower
Sl e &3
Fodder corn
LS e
Sugar beet
]
Native cotton
by e
Varamini cotton
&T (8}
Irrigated cumin

0.81

0.73

0.92

0.76

0.82

1.17

1.53

3.56

2.78

7.74

0.97

1.06

1.53

1.46

2.53

0.02

0.02

0.02

0.23

0.23

0.61

0.02

0.17

0.56

0.60

1.01

0.87

2.76

1.78

0.98

3.10

0.58

8.24

3.02

0.94

1.37

0.03

1.48

0.17

0.27

0.19

0.17

0.85

0.36

2.25

0.08

0.40

0.88

0.28

1.32

0.39

0.67

0.18

1.12

0.34

0.06

0.73

0.37

0.89

0.35

2.18

1.93

YA

3.02

0.72

4.20

0.43

5.05

1.06

0.75

151

0.37

2.12

1.85

1.43

0.46

2.23

0.38

0.56

0.88

0.53

1.16

0.36

2.15

1.89

7.73

0.74

0.81

0.83

0.87

0.83

0.83

0.76

0.83

0.84

0.83

0.82

0.81

0.81

0.82

0.93

1.74

2.02

2.50

4.99

5.32

0.93

0.70

1.10

6.13

0.85

6.13

1.75

111

2.00

0.09

1.38

1.13

1.23

1.42

2.04

2.16

0.88

0.77

0.91

2.35

0.85

2.25

1.20

0.99

1.27

0.27

1.13

0.40

0.66

0.94

0.18

0.74

1.20

0.95

0.43

1.17

0.76

7.01

1.22

0.75

1.36

2.05

2.43

5.36

9.16

1.82

3.10

0.47

3.20

1.05

0.12

2.00

0.84

0.74

1.16

151

0.99

2.60

1.48

1.72

0.45

5.70

0.89

0.90

1.56

0.80

0.73

0.74

0.81

0.83

0.87

0.83

0.83

0.76

0.83

0.84

0.83

0.82

0.81

0.81

0.82

0.93

1.74

2.03

2.50

4.99

5.32

0.94

0.70

1.10

6.13

0.85

6.13

1.75

111

2.00

0.09

1.38

1.12

1.23

1.42

2.04

2.16

0.88

0.77

0.91

2.25

0.85

2.35

1.20

0.95

1.27

0.27

1.13



Q,&Mﬁw fbj@\b&uﬁ,.ifdﬂl&&?
g 0 0 0 025 0.9 0.22 0 0 0 083 266 149 054 694 194 083 266 1.49
Pepper
e
i 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Licorice
N
’?s 0 0 0 0 0 0 026 098 051 0 0 0 0 0 0 0 0 0
Quinoa
S Slws
o e 0 0 0.05 1.66 0.29 0 0 0 0 0 0 0 0 0 0 0 0
Leafy vegetables
Sl s 067 1.4 0.92 061 1.24 0.87 00L O 0.07 126 030 062 082 092 087 126 030 0.62
Fodder beet
b8 olals
CEEEOE 0 0 0 1.08  0.24 0.50 0 0 0 008 153 036 012 233 052 008 153 0.36
Greenhouse plants
S5 0 0 0 1.62 189 1.75 0 0 0 0 0 0 0 0 0 0 0 0
Castor
= 0 0 0 061 12.7 2.79 169 029 0.81 075 306 152 066 629 204 075 006 153
Sesame
Il
. 0 0 0 1.01  0.12 0.35 0 0 0 091 099 095 08 104 094 091 099 095
Canola
lads o= Oy
ST 074  0.60 0.67 081 080 08l 090 166 122 075 138 1.02 105 243 160 075 138 1.02
Corn on cob
2 o 0 0 0 0 0 0 045 0.9 029 0 0 0 0 0 0 0 0 0

Rainfed cumin

Y4
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Table 3. Efficiency Advantage, Scale Advantage and Aggregative Advantage Indices for 2017 to 2019 (%)

d gz ol 2017 ol 2018 . 2019 L. 2017 e S 2018 ;L 3 2019 ;L3
Miami Miami Miami Garmsar Garmsar Garmsar
EAI  SAlI AAI EAI SAI AAl EAI SAI AAI EAI SAI AAl EAI SAI AAI EAI  SAl  AAI
T oS
_‘f'f 135 075 101 176 0.69 1.10 2.46 0.07 0.31 1.24 1.04 1.14 1.36 1.32 1.34 181 0.17 0.56
Irrigated wheat
SRy
_‘“"bf 004 252 030 139 286 200 068 249 1.30 0 0 0 0 0 0 0 0 0
Rainfed wheat
i
_“’"" 080 041 057 193 157 174 101 041 0.64 1.25 1.83 1.52 1.42 200 1.68 1.10 1.60 1.33
Irrigated barley
_f“:ﬁ 125 152 178 139 458 252 0 0 0 0 0 0 0 0 0 0 0 0
Rainfed barley
1 4e 03
S 0 0 0 o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Fodder millet
T .
_“’J'bfu 0 0 0 121 086 102 105 0.24 0.50 0 0 0 0 0 0 0 0 0
Irrigated peas
S 042 253 103 139 234 181 0 0 0 0 0 0 0 0 0 0 0 0
Rainfed peas
(W
& 2 0 0 0 0 0 0 148 0.06 0.31 0.95 2.54 1.55 0 0 0 0.90 2.40 147
Irrigated beans
L
_"J”J =7 125 252 178 139 075 139 075 1.02 1.27 2.44 1.76 2.07 0 0 0 0 0 0
Rainfed beans
[
_"J””_ 0 0 0 131 240 1.77 0 0 0 0 0 0 0 0 0 0 0 0
Irrigated lentils
_V‘"’“J&_ 125 252 178 149 349 238 127 163 455 0 0 0 0 0 0 0 0 0
Rainfed lentils
Sl
< 164 012 044 149 0.80 1.06 0 0 0 0.97 5.18 2.24 0 0 0 0.94 3.78 1.88
Mung bean
RHPEY 146 091 115 579 1.04 775 150 1.01 1.23 0.96 0.04 0.19 0 0 0 0.81 0.07 0.46

A
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Watermelon
e
Melon
S8 5 b
Cantaloupe
Bl
Cucumber
5S
Pumpkin
e
Potato
Sk
Onion
S e S
Tomato
o
Garlic
Olesly
Eggplant
plEe
Beans
sl s
Irrigated alfalfa
) ols Kbl
Irrigated sunflower
=2 Q\:Ji:l;éf
Rainfed sunflower
Sl e &3
Fodder corn

1.28

1.50

1.36

0.94

1.25

1.27

1.25

151

0.32

0.14

0.02

0.17

0.76

0.47

3.52

0.08

0.64

0.45

0.18

0.40

0.97

0.78

1.77

0.34

1.18

1.08

1.68

1.74

2.96

0.30 0.49
0.15 0.20
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0.44 0.86
0 0
236 2.03
0.10 0.53

151

0.70

0.74

0.90

4.03

1.07

2.31

0.95

0.78

1.39

1.41

0.78

2.03

0.01

0.18

0.02

0.05

0.05

0.02

0.81

0.73

0.08

0.02

1.31

0.32

1.21

1.26

0.15

0.52

0.11

0.18

0.21

0.26

0.93

1.27

0.28

0.12

1.35

0.67

0.97

2.49

0.04

Yy

1.01

0.97

0.88

0.37

0.98

0.99

1.00

1.77

0.97

2.47

1.48

0.07

0.17

0.07

4.53

1.27

1.58

1.20

0.26

0.25

0.27

2.12

1.11

1.00

1.81

1.68

1.14

1.30

1.44

1.10

1.13

.0.72

0.58

0.22

2.82

1.03

0.39

0.92

1.10

1.82

2.12

0.38

0.49

0.04

0.21

2.39

2.04

1.05

0.87

1.41

1.55

0.52

0.53

0.10

0.76

1.57

0.90

0.98

0.98



Los e o N pame S oS s
L3yl
i 126 206 161 134 283 1.9 1.27 23.8 5.50 0 0 0 0 0 0 0 0
Sugar beet
f"f’“’h‘ 1.22 097 1.09 0 0 0 1.71 1.11 1.38 0 0 0 0 0 0 0 0
Native cotton
slos ey
7 0 0 0 0 0 0 0 0 0 0.97 3.25 1.78 0.34 4.37 1.22 1.03 3.61
Varamini cotton
Ta 3
R 140 013 042 0 0 0 156 034 061 0 0 0 0 0 0 0 0
Irrigated cumin
e 125 139 1.32 0 0 0 1.46 1.67 1.56 0 0 0 0 0 0 0 0
Pepper
e et
d_""ﬂ'_ﬂ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Licorice
‘.
’5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Quinoa
S L ol
o e 0 0 0 0 0 0 0.51 0.08 0.20 0 0 0 0 0 0 0.41 2.35
Leafy vegetables
b *
Slesle skix 0 0 0 0 0 0 0 0 0 0.97 1.50 1.20 0 0 0 0 0
Fodder beet
slobdSolals
125 6.83 292 0 0 0 0 0 0 0.98 2.61 1.60 0 0 0 0 0
Greenhouse plants
S S
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Castor
BESLY
1.36 126 1.31 0 0 0 1.27 0.85 1.04 0 0 0 0 0 0 0 0
Sesame
..
* 138 120 129 160 165 1.62 1.18 2.20 1.61 0.84 0.91 0.88 0 0 0 0.63 0.01
Canola
ol o= oy
ST 1.13 049 0.74 0 0 0 0 0 0 1.08 2.62 1.69 0.78 3.76 1.71 0 0
Corn on cob
2 o) 0 0 0 0 0 0 127 249 178 0 0 0 0 0 0 0 0

Cumin

1.92

Yy
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Table 4. Efficiency Advantage, Scale Advantage and Aggregative Advantage Indices for 2017 to 2019 (%)

J gazes rU 2017 olsh,i 2018 ulsl,i 2019 olsl,1 2017 ,gi 544 2018 i 504 2019 ,giguge
Crop Aradan Aradan Aradan Mahdishahr Mahdishahr Mahdishahr
EAI SAl AAlI EAI SAI  AAl EAI SAI AAlI EAI SAI AAI EAI SAI  AAl EAI SAI  AAl
[Pty
= f 2.00 1.19 1.54 1.38 139 1.39 1.48 1.29 1.38 0.11 0.76  0.28 0.57 0.61 0.59 0.65 043 053
Water wheat
Nty
_ﬁr 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Rainfed wheat
{
e 1.05 1.87 1.40 138 220 174 0.88 1.54 1.17 0.57 0.38 0.47 1.03 0.37 0.62 0.57 0.22 0.35
Water Barley
T 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Rainfed Barley
PERRVIRESY
Sl 05 0 0 0 0 o 0 0 0 0 0 0 0 0 o 0 0 0
fodder millet
1540
o 0 0 0 0 0 0 0 0 0 0 0 0 0.93 6.43 2.44 0 0 0
Water peas
e 0 0 0 0 0 0 0 0 0 0 0 0 081 078 079 0 0 0
Rainfed peas
(W
sl b 0 0 0 1.07 042 0.67 0.75 1.48 1.06 1.28 191 1.56 0.54 0.52 0.3 0.68 0.18 0.40
Water beans
L
_‘Hé =7 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Rainfed beans
1
oo 0 0 0 0 0 0 0 0 0 0 0 0 0 0 068 355 4.92
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; 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Native cotton
ol y g als
SO 114 409 216 326 220 268 08 235 144 0 0 0 0 0 0 0 0 0
varamini cotton
Ia'
e 0 0 0 0 0 0 054 025 037 0 0 0 0 0 0 0 0 0
Water Cumin
et 0 0 0 0.39 0.06 0.15 0 0 0 0 0 0 0 0 0 0 0 0
pepper
et
u“”’“ 0 0 0 1.00 956 3.10 0 0 0 0 0 0 0 0 0 0 0 0
licorice
‘.
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Quinoa
S, Slbw;
o e 0 0 0 0 0 0 0.83 0.36 0.54 0 0 0 0 0 0 0.16 130 0.45
leafy vegetables
b ¥
Slesle ki 066 058 0.62 0.82 0.08 0.35 0 0 0 0.82 222 1.36 0.67 1.73 1.07 0 0 0
fodder beet
SIS olals
¢ o 0 0 0 1.41 4,03 2.39 1.21 5.28 2.53 0 0 0 0.01 1.87 0.15 0.10 240 048
Greenhouse plants
S
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Castor
S
‘ 0 0 0 1.89 0.60 1.06 0 0 0 0 0 0 0 0 0 0 0 0
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|.
5 0 0 0 0.19 047 0.30 1.82 0.12  0.47 0 0 0 0 0 0 0 0 0
canola
lad o O3
ST 1.11 1.23 1.17 1.86 1.40 1.62 1.04 1.61 1.29 0 0 0 1.23 048 0.77 0.01 042 0.07
corn on cob
(3 00 0 0 0 1.00 956 3.10 0 0 0 0 0 0 0 0 0 0 0 0

Cumin
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Table 5. Current and optimal cultivation patterns of agricultural crops in Semnan province townships
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