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Table 1- Greenhouse gas of emission coefficients
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Input Unit Co, N.O CH, References
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s 395 . kg 0/2 0/00361 0/1233  (Gholizadegan & Khorramdel, 2016)
Phosphorus fertilize
L:.'
o 355, . kg 0/35 0/00361 0/1 (Gholizadegan & Khorramdel, 2016)
Potash fertilizer
"S_ . kg 10.73 (Muthu et al., 2014)
Herbicide
et 55 Kw.h't 0/4 (Muthu et al., 2014)
Electricity
595
st kg 2.66 (Muthu et al., 2014)
Gasoline
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Table 2— Characterization factor of global warming potential
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Table 3- The homogeneity and symmetry conditions are
imosed on distance function
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Table 4- The average amount of inputs to produce saffron stigma per hectare
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Herbicide
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Table 5- The results of the estimation of the production function's economy through the stochastic frontier analysis (SFA)

o o pl Sy e 0] S e T o S22 0] S
Variable Coefficient Probe Elasticity Variable Coefficient Probe Elasticity
Intercept -64.16 0.007 - LnY,LnX, 0.01 0.75 0.01

LnY, -40.29 # -40.29 LnY,LnX, 0.05 0.19 0.05

Lny, -6.62 0.00 -6.62 LnY ,LnX, -1.03 0.41 -1.03

LnY, 61.52 NS 61.52 LnY,LnX, -3.34 0.00 -3.34

LnY, -13.60 0.13 -13.60 LnY,LnX, 0.22 0.80 0.22

LnX, 2.53 0.53 2.53 LnY,LnX, -0.33 0.72 -0.33

LnX, 6.7 0.03 6.7 LnY,LnX 0.33 0.65 0.33

LnX, -1.20 0.68 -1.20 LnY ,LnX, -0.21 0.48 -0.21

LnX, 0.43 0.90 0.43 LnY ,LnX, 1.50 0.001 1.50

LnX -3.32 0.30 -3.32 LnY ,LnX, 0.45 0.002 0.45
LnY,LnY, 4.2 # 4.2 LnY ,LnX, -0.002 0.85 -0.002

LnY,LnY, -3.39 # -3.39 LnY ,LnX, 0.003 0.83 0.003
LnY,LnY, 6.37 # 6.37 LnX LnX, 0.30 0.00 0.30
LnY LnY, 7.27 # 7.27 LnX,LnX, -0.67 0.00 -0.67
LnY LnY, -0.001 0.98 -0.001 LnX,LnX, 0.04 0.41 0.04
LnY LnY, 4.61 0.00 4.61 LnX ,LnX, 0.10 0.23 0.10
LnY,LnY, -1.22 0.001 -1.22 LnX LnX 0.19 0.02 0.19
LnY,LnY, -22.48 0.00 -22.48 LnX,LnX, 0.12 0.18 0.12
LnY,LnY, 11.49 0.07 11.49 LnX ,LnX 0.079 0.45 0.079
LnY ,LnY, -2.99 0.003 -2.99 LnX,LnX, 0.63 0.06 0.63
LnY,LnX, 1.40 # 1.40 LnX,LnX, -0.04 0.55 -0.04
LnY LnX, 1.62 # 1.62 LnX ,LnX, -0.04 0.14 -0.04
LnY LnX, -0.64 # -0.64 LnX,LnX, -0.01 0.94 -0.01
LnY.LnX, 0.36 # 0.36 LnX,LnX, -0.60 0.01 -0.60
LnY ,LnX, -0.45 # -0.45 LnX,LnX, 0.02 0.82 0.02
LnY ,LnX, -0.16 0.067 -0.16 LnX,LnX 0.13 0.44 0.13
LnY,LnX, 0.21 0.01 0.21 LnX,LnX -0.11 0.02 -0.11
LnY,LnX, 0.088 0.008 0.088 -—=
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Table 6— The comparison of calculated elasticity in the present article and the article of (Sardashti et al., 2014)

ool pola anlllas 5y oS lade sy aml (¥ar) My 4l
The amount of elasticity of the L o ) ) Production
Input present paper Productionarea The amount of elasticity mentioned in area
Sardashty et al., (2014)
Manure The first area The third area
; . > g4l
Skl pow 4l fo
-1.20 0.53
Irrigation The third area Theasrggond
555 > cdsls
L P9 (54
0.43 P9 o> 0.16
GL‘M The second area The second
Fertilizer area

(Khorramdel et al., 2017) l)LSan ¢ Jop 5 (slaslllas jo
pllss N,O 5 CO, (lbdS olajls Ll j1 b ayjm
sebian ggomeyd 552 bl il iy (liie ) Mg
dwle WWAY Jlw o LiSa ;o JU, WHYe 2v e awgie
slall | Sa vl 84 s ol >0 Sdge
ols imgh 0 Jo cunl 0a 35l N,O 4CO, (glaslds
dlxe CH, s N0 (CO, glaslls clajls S asyjn
sl adlas 3 S S 3 SIS S S 4 se 3,5
YIAY 394> (Khorramdel et al., 2017) aallas 4y Cous

ol 04D 4*.**’[7“ pasind

slajls lial j (b JS asse ¥ USS ) cales )

0)9> Sy slil 4 LS S5 3 e Ay pllss laldS
SY IS5 4 S b glae .ol osd 03,9] dlwcian
B s daie S Jasreeus ) al o ZYVYY 4 Z0V/AA
o= s il lie g Fgi daST ()8 dSTigd
Eoamoys 45 (Y JSi Ly illas) amo o Lt anlllas
by Ogebee YPPAY VY- Joleo slasiie olyae 5 g
S0 lwcan 0,50 So o Gl a8 el ol
Ol ol 9 o0 0y & lus e jlas 4 S S

Jb) O=be OY FAVYYT L el ol LS SO (6l



YOO  olyie) &4l 50 LIS a3l HLicsl Jaummocoms j A 32 3597 (3l yKad g olluwll plliss

100000
$0000 74220
60000
-
2
/2 40000
20000 10740 12940
0 —- -_
Co2 N2o Cha

JUy @ olsde £4050 33 lalsdS oI5 claglw Coond - S
Figure 1- The shadow price of greenhouse gases in saffron farms, Rial.
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Figure 2- Environmental cost of greenhouse gases per hectare, over a period of 7 years, Rial.
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Abstract

The production of saffron as one of the most expensive agricultural and pharmaceutical
products in the world has a high comparative advantage. Considering the importance of producing
this product in Iran as an important non-oil export commodity and its role as a strategic, the
estimation of the indirect environmental costs associated with the emission of its pollutants is
necessary. The purpose of this study was to calculate the environmental costs of greenhouse gas
emissions in Saffron farms in the Torbat Hadiriyah township. In order to collect data (such as
chemical fertilizers, irrigation, labor, animal manure and gasoline) a questionnaire and face-to-face
interviews were used in the crop years 2017 and 2018.To investigate the relationship between good
and bad output, the distance function is used as a parametric form of the translog. The results show
that global warming potential (GWP) was calculated to be 369/24 kg equivalent to CO2 per
kilogram of saffron straw. Also the environmental cost of greenhouse gases, methane, nitrous oxide
and carbon dioxide per hectare, according to a seven-year period, are: 77/888/700, 212/742/820 and
76/289/200 Rials, respectively. In total, the production of saffron over a seven-year period imposes
an expense of 366/920/720 million Rials on the environment regarding the emission of greenhouse
gases. This is equal to 52/417/240 million Rials for a crop year in per one hectare. About 21% of
the income earned per hectare. In the end, it is suggested that the tax policy on fertilizers and soil
tillage systems be reviewed and analyzed to reduce the environmental impacts of the saffron
production system.

Keywords: Distance function, Global warming potential, Translog.

1 - M.Sc. Student, Department of Agricultural Economics, Faculty of Agriculture,Ferdowsi University of Mashhad

2 - Associate Professor, Department of Agricultural Economics, Faculty of Agriculture, Ferdowsi University of
Mashhad

3 - Professor, Department of Agricultural Economics, Faculty of Agriculture, Ferdowsi University of Mashhad

4 - Assistant Professor, Department of Statistics, Miami University, United States of America.

(*Corresponding author Email: l.abolhasani@um.ac.ir)

DOI: 10.22048/jsat.2018.101427.1264


mailto:l.abolhasani@um.ac.ir

