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Table 1- Production an Export of agricultural products of Kurdistan Province

. Year 2010 2011
Topic

2012 2013 2014 2015 2016

Lo =glpl jpsliS Sl 5l Blys )9S prew
Iraq' share of agricultural export of Iran- ~ 31.34 30.89
percent
IS5 s gl (65,5La8 Syl wrew
o~ bl gl sl 2747 3218
Agricultural export to all export of
Kurdistan province- percent
Q\/’m Ql)ALo )‘I Q\.L.:))f Q\.’.L.:l ok
L) =58 (55y5liS 7.65 6.00
Kurdistan province share of Iran's
agricultural export-percent
Y pae Slypdlo jl luss S il lidgs pgw
do ol 55lis 1295 1245
Kurdistan agricultural products share of
agricultural export-percent

27.81 29.40 29.95 33.06 31.53

30.83 30.06 38.27 40.15 35.24

4.88 3.59 3.35 4.37 2.64

17.19 8.01 11.01 10.65 10.14

3,50 Sluwlrs ‘Ouaﬁ OLL.:I Lg)'”Li‘.f RPYS oleslw (Ol).ﬂ L;QM.“:I SR> S S :ehﬁ
Refrence: Iran Customs Administration/statistic, Kurdistan Agericultural Organization, Research Computing
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8- Proudman and Redding

9- The Weighted Revealed Comparative Advantage
Index
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12- Ordinal

13- Yuetal.

14- The Normalized Revealed Comparative Advantage
Index
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BRCAI =

1- Ballasa Revealed Comparative Advantage

2- Relative Export Advantage

3- Import Specialization Index

4- Relative Trade Advantage

5- Lafay

6- Fagerberg

7- The Symmetric Revealed Comparative Advantage
Index
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Table 2- NRCA Index to agricultural items of Kurdistan Province

b r:del‘j‘gts 2010 2011 2012 2013 2014 2015 2016  Average
< Apple 0.006 0.0092 0.0054 0.006 0.0052 0.0048 0.0007 0.0054
Ny 42457 TOmato 0.011 0.0065 0.0061 0.003 0.0028 0.0047 0.0024 0.0052
,k35 Cucumber 0.006 0.0038 0.0021 0.003 0.002 0.0033 0.0035 0.0033
Yl galS; Lettuce 0.001 0.0012 0.0019 0.002 0.0021 0.003 0.0021 0.002
Sl s ey Other vegetable 0.006 0.0015 0.0017 0.003 0.0011 0.0005 0.0005 0.002
S8 Jals; Pepper 0.007 0.0027 6E-06 0 0.0007 0.001 0.0009 0.0018
e e, POtALO 1E-03 0.0021 0.0033 2E-04 -2E-05 0.0007 -2E-04 0.001
«lgim; Watermelon 0.002 6E-05 0.0008 0.001 0.0013 0.0003 0.0007 0.001
olmesly; Eggplant 1E-05 0.0005 0.0003 9E-04 0.0005 0.0006 0.0008 0.0005
«)SI5 Y gae ; Floriculture 0.001 0.0011 0.0003 3E-04 -3E-05 -9E-06 0.0002 0.0005
a5 5 4ll; Plums 2E-04 0.001 0.0009 -1E-04 -8E-05 0.0011 -3E-05 0.0004
~sL3 9 zuse; Carrots and Turnips 1E-04 0.0003 0.0004 5E-04 0.0006 0.0006 0.0002 0.0004
g0 9 5ko; Onions and Shallots -1E-04 -7E-05 0.0003 -3E-05 0.0004 0.0005 0.0005 0.0002
«Jl 5,5 ; Apricots and Cherries
. _ 1E-04 -6E-05 0.0002 3E-04 8E-05 0.0002 0.0001 0.0001
g g JUl oIS
oge 9 n aily; Oily seeds and fruits
i -9E-05 6E-05 -2E-04 -4E-04 0.0001 0.0003 0.0002 1E-05
bty sl
SNy oy, Strawberry -6E-08 5E-07 -3E-07 2E-06 2E-06 8E-06 7E-06 3E-06
553, Grapes 2E-05 2E-04 -1E-04 -8E-05 -6E-05 -2E-05 5E-05 0
<z Honey Pee pmd.uas 4E-05 8E-05  2E-05 -1E-06 -8E-07  4E-06 0 0
b Jus | pf Jus 5955
9 0855 o llees; Animals and Meat
s -0.001 -0.002 -0.001 -1E-03 -1E-04 -3E-05 -3E-04 0
o8> dhbl)gl)&f Infant products -3E-07 -4E-08 0 2E-06 -4E-07 -2E-07 -1E-06 0
Slg s
,Ul; Pomegranate -3E-04 -2E-04 -2E-04 -6E-05 -6E-05 -7E-05 -4E-05 -1E-04
03)S s sleogse; Dried fruits -4E-05 4E-07 -2E-04 -1E-04 -2E-04 -2E-04 -6E-05 -1E-04
Caro &Y gae; Flour making
56 5 4l ccdle slos)] -5E-04 8E-05 -1E-04 -2E-04 -7E-05 -7E-05 -5E-05 -1E-04
oyl8as ( ale; Fish and Oysters -6E-04 -4E-04 -6E-04 -0.001 1E-04 0.0001 9E-05 -3E-04
oo daSl StaMpS énd OUMS " GE04  -1E-04  -7TE-05  -AE-04  -3E-04  -6E-04 -4E-04 -4E-04
cnb o )las 5 oy b
93,5 ; Walnuts 3E-05 -5E-05 -1E-04 -5E-05 -1E-04 -2E-04 -6E-05 -8E-05
o, Garlic -2E-05 -4E-05 -4E-06 -3E-05 -2E-05 9E-05 1E-05 -3E-06
b Jus ; Honey 3E-04 6E-05 -3E-05 -9E-05 -2E-04 -6E-05 -2E-05 -4E-06
098 e Jald) 3t Cereals -0.01 -0.006 -0.005 -0.002 -0.002 -0.002 -0.002 -0.004
w9l sl
& > &S aoges ple; Other fruits
i 53 s -0.022 -0.017 -0.012 -0.011 -0.011 -0.013 -0.008 -0.013
(03,5 Suis )9l glgil) 5oy Raisins  -0.005  -0.003  -0.003  -0.002  -0.001  -0.002 -0.001 -0.002
“Npaa 5 -5 Dairy products -0.002 -0.001 -0.001 -0.002 -0.002 -0.003 -0.001 -0.002

Sidgh sail sisle
Source: Research findings
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Table 3- The Competitive Advantage Indices of Agricultural items of Kurdistan Province in 2010-2016

Indexes L SRRSD 4Bl gy
Topic Goods index Market index Com;i)r?(tjl(;[)l(venes Competitiveness Rate
obeesl; Eggplant 8122013 9745883 -3704923 14162973 2082
55,8 ey, Strawberry 1643.72 -16.2562 172.0432 1799.51 70.29
9 0155 &blges; Animals and Meat
st 356439 1240612 -725883 871167.6 51.9
s Garlic 2486.21 -14283.7 28086.35 16288.88 29.86
wili 5 z9n; Carrots and Turnips 89106.7 53696.12 -73075.9 69726.88 10.38
s 9 5ky; Onions and Shallots 224394 689572 -688278 225688 7.932
@Yl 54alS; Lettuce 81761.1 580409 -146964 515206 7.514
5 asly; Oily seeds and fruits
i -77456 121976.9 39516.14 84036.81 6.88
POy sose
ol hsss  ale; Fish and Oysters 439788.2 -694965.1 -85884.79 -341061.7 -4.09
,Ul; Pomegranate -2325.037 -2067.27 3440.502 -951.8046 -7.98
gz s D,a'ry Products 1285478 117719.2 -3185182 -1781984 -117
OB %y 055 ¢
«lsxn; Watermelon 514039.2 118031.3 -2677588 -2045518 -12.1
;L5 Cucumber -4621852 2074997 -2711295 -5258150 -14.3
So,b Jals; Pepper -4069908 -2398522 400671.5 -6067759 -16.6
(03,5 Sz 5633l glgsl) 32905 RaSING -376782.6 57333.81 -480072.9 -799521.7 -19.3
i d 4555, Tomato -2555416 -1115261 -8639342 -12310019 -21.8
sl 3 &S laoges Lo; Other Fruits
. -578340.2 -1349594 -2694968 -4622902 -22.8
ol S5 ,5
03,5 SKuid slmogee; Dried Fruits 17254.02 111258.2 -412802 -284289.8 -24.7
Sloy s ple; Other Vegetable -2100243 -160349.9 -6733434 -8994026 -27
1,5 Apricots and Cheries 228125.9 753648.3 261303.6 720470.6 275
sto 5 Sl ¢ oS ' ' ' ' '
<y Apple -7721063 -3645144 -878625.7 -1224483 -28.3
G N pazns; Flour Maki’ng -75141.38 -19200.86 -97288.25 -191630.5 -28.9
JsS8 5 arolis cdlo e gjlos,]
o) oy POTALO -295434.7 1107497 -4308041 -3495979 -30
93,5; Walnuts 76468.86 -83816.11 -54623.92 -61971.17 -30.7
db oo 2pSSl; Stamps and gums
b ol 5 ao s Lo 5207.262 13869.18 85888.48 77226.55 335
ol 3 Apricots and Cherries -99927.47 -16626.64 -283524.5 -400078.6 -34.2
sl 5 Il MS ' ' ' ' '
&S5 &Y g ; Floriculture -741590 -683145.4 -1320525 -2745260 -34.6
,55, Grapes -512408.8 -378512.8 -148313.4 -1039235 -39.5
&Y gae; Honey bee products
b s 8 e o5 44880.21 22036.04 8742.904 75659.15 46
3 0508 (e Jola) 3 Cereals -298910.3 30174.88 -626376 -895111.3 -50.9
49l sl
b Jwe; Honey -173814 -123422.8 -935603.4 -1232840 -63.9

o365 slees,gl,; Infant Products

g e

o sboasl [isle
Source: Research findings
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Introduction: The limitations regarding production factors as well as the increasing global markets
requirements have increased the importance of products competitiveness. Despite its potentials for export
including easy access to Irag's market as well the availability of important resources of agricultural products,
Kurdistan province in Iran has failed to make progress in terms of production and exporting agricultural
products. Iran's Kurdistan Province has the important water and labor sources of Agricultural products.
Kurdistan share of Iran's Agricultural products export is nearly 1.5 percent. Kurdistan province must recognize
its comparative and competitive advantage to increase its competitiveness in international market. Comparative
and competitive advantage are used to explain the tendency of countries to export or import commodities. We
have used a combination of different indicators to explain the competitiveness of agricultural products in
Kurdistan province.

Materials and Methods: The international competitiveness is a challenging phenomenon that has become
increasingly important in today's world. Some economic theory emphasizes that change in comparative
advantage should be a reflection of changes in the endowment and factors of products. Others attribute the major
cause of world trade fluctuations to the technology gap, production factor and domestic costs. Institutional
quality and human capital are the factors affecting world trade. Evidences that production and exports become
more diversified-not more specialized- as per capita income rises has been interpreted to suggest that
comparative advantage does not evolve as theory predicts and has been taken as a basis for a revival of industrial
policy in developing countries.

This paper uses the Normalized Revealed Comparative Advantage (NRCA) and Constant Market Shares
(CMYS) indices to analyze the competitiveness of agricultural products of Kurdistan province for the years 2010-
2016. CMS index is combination of three indictors: goods effects, market effects and competitiveness effects.
These indexes are calculated for 32 agricultural items with relevance to the agricultural sector. The relevance
basis for the classification of 32 agricultural items is the Harmonized Coding and classification system (HS).

Result and Discussion: The results show that Kurdistan province has the comparative advantage between 16
agricultural items comparing to other Iran' provinces. Among those 16 agricultural items, apple, tomato,
cucumber, lettuce, other vegetables, pepper, potato, watermelon and eggplant have a high comparative advantage
with the NRCA index by more than 0.0005. In the other words, the CMS index indicates the revealed
competitive advantage of Kurdistan province in 8 agricultural items. These consist of eggplant, strawberry,
animals-meat, garlic, carrot, onion, lettuce and oil and fruit seeds. Kurdistan province cannot convert
comparative advantage of important products to competitive advantage. These important products are apple,
tomato, cucumber, lettuce, potato and watermelon.

Results of market effect index emphasized that the Iraq market is appropriate for exporting products such as
fresh animals, milk and dairy products, potato, piles and shallots, lettuce, carrots and turnips, cucumber,
eggplant, currant, watermelon, dried fruits and grains. But Kurdistan province has not export advantage in all
products. The results of this study suggested that it is beneficial for the framers in Kurdistan province to produce
the products which have relative and comparative advantage and also try to move from comparative to
competitive advantage.

Conclusion: This paper offers empirical consistency among five indices of competitiveness advantage to
examine Kurdistan province' international advantage in agricultural items in the previous seven years. The
results show that Kurdistan province has comparative advantage in many of agricultural products, but it is not
successful in creating competitive advantage in target market. Kurdistan province must try to convert its
comparative advantage of products to competitive advantage to develop its share of target markets.

Keywords: Agricultural products, Comparative advantage, Competitive advantage, HS classification,
Kurdistan province
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2- Charnes, Cooper and Rhodes
3- Banker, Charnes and Cooper
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3- Variable Returns to Scale
4- Reference set

5- Constant Returns to Scale
6- Overall technical efficiency
7- pure technical efficiency

8- Scale Efficiency
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1- Directional Output Distance Function
2- Divisia Index
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Figure 1- Model used to measure environmental efficiency
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1- Weak Disposability
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Table 1- The number of farmers and guestionnaires in each county
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Table 2- Descriptive statistics of rice growers in Guilan province
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Table 3- The results of the technical efficiency of farmers in different return to scale
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1- Data Cloud method
2- package “Benchmarking”



1FAQ 5l o o loud FF al (6559l armwgs g olaiBl 4 pis VY

s e 21,8

g dold &l gl -£ Jou>

Table 4- Results of distance function and environmental efficiency
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Environmental efficiency

ol 20U
Distance function
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Mean
Sl
Max
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Sena Gl
Sd

0.52 1.76
1 12.51

0.07 0

0.27 2.14

Sidgl saisl sisle
Source: Research findings
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Table 5- Average and interval of technical and environmental efficiency of rice farmers and number of efficient and inefficient

units
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1- Mann-Whitney U



YV slge gl by auST b M8 bl 53 g €550 (siumm jlane 2155 ko

sledss Jolxiol 8y ime Yo , K05 510508 oy 1a5 o 1y
0390 SIS Liulosl gzl byl 5l angy odlil pas g Slows
ol il g (I polie LS ()b ead )3 (oolel JiE &S
5 i @)l &S canl ol 5l (Sl el cpl g 35> (dies, polic
OLBILS 93,5 08 @90 gl 2 (6559l S (lojls s
S Lilajl gls ool p 435 g yaeby p uo SleMb]

5,

P eSS VYN g ¥FEY L ply e pa oS bl @i £5)50
Gras ol 5 oo dlgo dlike Hlaie oyl 3539 45l S
0o ol sleagS efg (lerd (ladgS g o I e
o OlinglisS (e gSie 9 LadgS diste s Bpae bV 5l
Golis o3l 3 ol3s3haS 5185 sl ol tleont sladsS 5 s
4 & il g 3y gy CulS 4 GBS )l bl
Wy Gl Glagby) (Bl il g a3 oo Coonl Wy g3l

1.2

y =0.7587x + 0.2943

R2 =0.5957

o2l
Technical Efficiency

e e oL
Environmental Efficiency

o e 9 (58 () o bl - JSS
Figure 2- Relationship between technical and environmental efficiency
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Introduction: The overuse of fertilizers in recent years has led to the production of harmful agricultural
products and environmental pollution. Studying the environmental efficiency of agricultural activities and
transferring the results of these studies to farmers and making practical use of them is one of the important
strategies that can have a significant impact on the production of healthy products with less negative impacts on
the environment. The main objective of this research is to measure the technical and environmental efficiency of
rice farms in Guilan province. Previous studies in agriculture sector considered pesticides and fertilizers as
undesirable inputs in the environmental model but considering undesirable outputs as inputs leads to an
unbounded PPS, which is not rational from an economic perspective. So in this study, the nutrient surplus
(nitrogen and phosphorus surplus) from rice fields, caused by overuse of chemical fertilizer, was considered as
an undesirable product in the environmental model.

Materials and Methods: The presence of outliers in the dataset may bias efficiency estimates: this could
make the results meaningless and misleading. The data cloud method is useful in identifying and removing
outliers in the data, thus leading to more accurate efficiency estimates. Therefore, at first, farms that were
identified as outliers were deleted from the sample. Then the nitrogen and phosphorus surplus were calculated by
material balance condition and farms with negative or zero NS and PS were removed from sample, then the
remaining farms were used to estimate the technical and environmental efficiency. To determine efficiency, the
directional output distance function method was used. In this method, it is assumed that undesirable output is
produced along with the desirable output and that means maximizing optimum output while reducing undesired
output. The required data were collected by questionnaires from 427 Rice farmers.

Results and Discussion: The results indicated that the amount of nitrogen and phosphorus surplus in rice farms
of Guilan province were 44.63 and 14.31 kg/ha, respectively. Therefore, if rice farmers continue to use current levels
of nitrogen and phosphorus fertilizers, environmental problems caused by NS and PS would increase.

The average technical efficiency of farmers in constant and variable returns to scale is 59 and 69 percent,
respectively. So, it is possible to improve the efficiency of rice farms. In other words, the technical efficiency of
farms under assumption of CRS and VRS can be improved 41% and 31%, respectively, through increasing
output. The average environmental efficiency was 52%, it indicates that environmental efficiency is low. So
according to the directional nutrients efficiency measure, rice farmers can increase their rice production and
reduce environmental pollution simultaneously.

Based on the results, environmental efficiency of farmers is lower than technical efficiency and there is a
significant difference between the average efficiency with regard to nutrient surplus and without it, so if the
nutrient is not considered in the model the efficiency score is estimated more than the actual value by 17%. The
results also showed that almost 82% of these rice farmers are technically inefficient and 85% are
environmentally inefficient. Spearman correlation coefficient between technical and environmental efficiency
was 0.772. This indicated there is a positive relationship between these two kinds of efficiency and units with
high technical efficiency also have high environmental efficiency.

Conclusion: One of the reasons for over usage of fertilizers and neglecting chemical fertilizer damages by
farmers is that most farmers cultivate rice based on past experiences and they are more concerned with the
economic aspect of production and not considering the external effects of increasing production methods. Lack
of facilities and appropriate market for introducing and supplying healthy crops and the absence of appropriate
agricultural policies are major obstacles to producing healthy crops that leads to continued usage of conventional
production methods and the inadequate consumption of pesticides and fertilizers. So controlling fertilizer usage

1, 2 and 3- Ph.D. Student and Associate Professors of Sari Agricultural Sciences and Natural Resources University,
Sari, respectively.
(*- Corresponding Author Email: hamidamirnejad@yahoo.com)
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in farms, encouraging the consumption of healthy products, establishing training classes for farmers and raising
their awareness about dangers of overuse of chemical fertilizers are essential for improving the environmental
efficiency of Rice farmers in Guilan province.

Keywords: Directional distance function, Environmental efficiency, Nitrogen surplus, Phosphorus surplus
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Table 1- Expected sign and sources of data collection

Oleb! Cdl > ane
Source of
data collection

Crminy Sl lae
Previous studies

Ol Ml (y5002 S o5
Islamic Republic of Iran Customs

Koochakzadeh & Karbasi: (+)
Hendizadeh et al.: (+)

Toossi et |.: (+)
Koochakzadeh & Karbasi: (+)
Hendizadeh et al.: (+)

Karbasi & Aminizadeh: (-)

Dourandish et al.: (-)

Dourandish et al.: (+)
Aminizadeh et al.: (-)
Shepherd and Wilson: (-/+)

Shepherd and Wilson: (-/+)
Toossi et |.: (+)

Shepherd and Wilson: (-/+)

Aminizadeh et al.: (-)
Ferto & Szerb: (-)

Karbasi & Aminizadeh: (-)

Sl S
World Bank
Sl S
World Bank
Sl sloosls 5 lalllas 55 40
Centre d'Etudes Prospective

et d'Informations Internationales
(CEPII)

Calculation of Authors
Sk o)bs plojle
World Trade Organization (WTO)
el sosls g Dladllas 35 50
Centre d'Etudes Prospective

et d'Informations Internationales
(CEPII)

Sl S
World Bank
(VA) Gogie 5 Jgals
Kahouli and Makttouf (18)
(V) solus
Samore (29)

adlas slaassl, :isle

A lydlo slaedly ( iagin Blal 4 oliwd jslaie 4

Cuodle
Variable Expected
sign
)b B8 4 lpl ey ol
Iran’s pistachio exports to trading partners
ol 13 Gl g N
Iran’s GDP
S5 Sy Bl Lalls A .
Trading partner’s GDP
bl ol _
Geographical distance
oolaidl gles 4
Economic difference
&)l dsbicdblgn .
Trade agreement
S e 5y N
Common border
YU ol 4
High income
Sl sl ol s
World economic crisis
dbl..a.ﬁl P‘l)""' S
Economic sanction
Source: Research findings
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Table 2- Unit root test results

b O 9 Ol 2]
goesy) Fisher Im-Pesaran-Shin
Variable 2o SIS e g 5o Sl e ghaw
Statistic Significance level Statistic Significance level
S Sapd o ol ey Slolo 260.347 0.000 - -
Iran’s pistachio export to trading partners
SN BL sJes
ol b AL a5 122.898 0.004 -4.692 0.000
Iran’s GDP
b S J5) BL WJes
= _"’w"b%’aj i 215.683 0.000 -5.276 0.000
Trading partner’s GDP
Lzl cglss
< = 189.132 0.000 -5.067 0.000
Economic difference
Source: Research findings Oidgl sanl sisle
shican (903l gl Y Jgs
Table 3- Collinearity test results
s IVIF VIF
Variable
Syl 5 SHEVN]
ol b AL A5 0.295 3.39
Iran’s GDP
S5 Kb D Gl 25 0.487 2.05
Trading partner’s GDP
kel i ot 0.225 4.44
Geographical distance
el ol 0.259 3.86
Economic difference
x5 asbicdilys 0.353 2.83
Trade agreement
S 0.283 3.53
Common border
YU el
L 0.187 5.34
High income
e ol ol 0.502 1.99
World economic crisis
lal 25 0.292 3.43
Economic sanction
ol 3.43
Mean
Source: Research findings Uibgh slaal sisle
Syl olyer 4y (g5 guls culi Gl Bl ybg) g 0dd 3y (Bolad ol 0ad S F Jgas > Bl e layge)l ol
A ol diwy Slple Ll 3yl cas adls 4 s sleodly jidlw 4 cunl pl 0uiiS by (oo F) gl ‘_’)9.0)'] Aol
oS Canl oyl ,S0lo ol ol osd 1) 0 Jodo > (s)bs (S gy ol Jb Oygo 4 adls oS 35905 s o3kl 3590
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Table 4- Results of panel diagnostic tests

o903 o,bof ,luke &P sxo maw
Test Statistic Significance level
Ll F) st 0.000
Chow (F-Limer)
Omsle 0.041
Hausman

Source: Research findings

S5 eolail cglay oS cunl opl Sl s ol o)l G b
4o 2)h las Gl b 4 lpl dtey Slpplo )l gne g e
ogbite (eoluaidl Ll Ly slaygiS 4 ol clplo o g)ls
g0 (=l > sl 039y asliio jlslo L (gloy9uiS 51 5 ke
L slojgiS a8 sy Slan il 5 diey VL Caid g0

A Ly 5y 03583l 5 o lite YU el

Uiagh slaanl sisle

255 (TA) (oolyS g 0305 So8 5 (V) e g 03j g

19S5 oyl 51 LallBb A Cute (6 )i 1 595 adllae
Aols ol ol laztls ST e clylo 24155,
Hlasks sl ()55 b b5 (55 5 olal ple LSl
ool Cowd @ gl 315 ) dtan Slplo p (gyld dme g hie
150 55 A5 el (YY) 00l) (il 5 (oS gl L o
o o=l ay olplo @l o)l ole oLl salols

Bl (5981 3,515 gl -0 Joor

Table 5- Results of gravity model estimation

gye) TP shro Bl ool t o,
Variable Coefficient Standard error T statistic
S T E N [ ES TR
ol B Gl 2y 0.675" 0.158 4.28
Iran’s GDP
(S NE I W PRV
)l Sy b Rl g 0.579""" 0.166 3.49
Trading partner’s GDP
il et -0.343° 0.191 179
Geographical distance
28] cglas
bl gl 0.145* 0.088 1.64
Economic difference
s bl
)b asbicidlye 1.160™ 0.479 2.42
Trade agreement
J - .
s 1.310™ 0.467 2.80
Common border
YU sol
e 0.561° 0.333 1.68
High income
e bl ol -0.416™" 0.107 -3.87
World economic crisis
bl 23 -0.569"" 0.110 -5.17
Economic sanction
Usigma
lawe 5l 40
o ) oo 0.349"* 0.114 3.06
Intercept
Vsigma
lawe 5l 40
e 3 o2t 2,487 0.309 -8.06
Intercept
o, 1.191™ 0.068 17.54
(78 0.288""* 0.044 6.48
A 4.129™ 0.099 41.57

(o> Ve 50 zolaw 1 ()b gxe iy &

® %##)
s

Uidg csbal sisle

Source: Research findings (***, **, * Statistically significant at the 1, 5, 10 percent level, respectively)
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Figure 3- Iran’s mean export efficiency trend in target markets
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Table 6- Iran export efficiency in export target markets

Ju 2001-2016 2011-2016
Year
298 Py 2,
Country 2001 2004 2007 2010 2013 2014 2015 2016 CPowe 4 ofle 5 0,8
Mean Rank Mean Total Rank in
rank continent
(W]
Asia
JC’;" 0001 0046 0092 0087 0273 0885 0843 0806 0262 41 052 19 14
ordan
o E’;I‘;')l"' 0632 058 0610 0391 0373 0505 0370 0214 0498 17  0.354 28 17
BOE:"? 0787 0541 0803 0396 0441 0301 0296 0436 0.561 8 0.400 23 15
anrain
oSy
2% 0482 0476 0782 0793 0630 0708 0608 0723 0.639 1 0.637 8 7
Pakistan
e
_ 0232 0441 0679 0800 0731 0854 0739 0309 0550 9 0.651 5 5
Turkmenistan
w5y 0176 0280 0643 0308 0800 0912 0670 0488 0443 24 0580 13 11
Turkey
o 0756 0142 0562 0877 0423 0207 0290 0276 0421 28  0.364 26 16

China
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l 0.010 0.713 0.286 0.856 0.762 0.180 0.362 36 0.549 16 3
Netherlands
obs: 0.756  0.000 0.187 - 0.248 0.382 0.863 0.810 0.366 34 0.492 21 6
Greece
1
Africa
T“"”:’S_ 0.692 0.221 0.800 0.845 0.037 0.636 0.655 0.289 0.504 14 0.460 22 1
unisia
E)mt 0.104 0.108 0.751 0.824 0.272 0553 0.256 0.118 0.367 33 0.386 25 2
ayp
]
America
b 0549 0278 0.769 0.683 0360 0.718 0.735 0.650 0.610 3 0.605 12 1
Canada
S8
. 0.815 0586 0.849 0.092 0.021 0.070 0.097 0.057 0.355 38 0.054 38 2
Mexico
A gl
Oceania
l"”’m_ 0.664 0.722 0.804 0.674 0226 0344 0.477 0.429 0.565 7 0.390 24 1
Australia

Source: Research findings
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Table 7- Iran efficiency trend in pistachio target markets

oika ol
ey Mean ey Mean
Country 2001- 2005- 2009- 2013- Country 2001- 2005- 2000- 2013-
2004 2008 2012 2016 2004 2008 2012 2016
L by
Asia Europe
o) 0085 0109 0152  0.702 bl 0724 0654 0534 0538
Jordan Germany
@roe Ul 0 0504 0382 0.365 Sk 0286 0534 0721 0147
UAE Belgium
S 0.697 0.702 0.478 0.368 o ik 0.614 0.465 0.022
Bahrain Bulgaria
Sl *—§> B3 s
P"k. o 0.583 0.688 0.618 0.667 Czech 0.612 0.036 0.033
aKistan Republic
Qe 5 0.367 0.469 0.706 0.658 9 0.764 0.660 0.580 0.108
Turkmenistan Russia
w55 0341 0429 0283 0718 sy 0559 0707 0491  0.147
Turkey Romania
o 0.524 0.371 0.491 0.299 = 0.494 0.277 0.292 0.067
China Sweden
ol 0.280 0.427 0.515 0.636 o 0.576 0.576 0.228 0.625
Japan Switzerland
4)ge il
: 0.446 0.662 0.568 0.033 0.154 0.495 0.641 0.552
Syria France
ahe 0.216 0.640 0.639 0.740 o 0.729 0.436 0.213 0.042
Iraq Cyprus
o 0.555 0.461 0.251 0.612 o 0.653 0.225 0.291 0.521
Saudi Arabia Poland
sl 0085 0217 0226  0.769 SoglSy 0661 0332 0072
Kazakhstan Luxembourg
kb 0.139 0.245 0.423 0.820 Ol bre 0.612 0.018 0.003
Qatar Hungary
CasS e
_ 0.525 0.422 0.563 0.759 0.022 0.542 0.521
Kuwait Netherlands
o 0.305 0.741 0.664 0.628 oy 0.406 0.175 0.151 0.576
Lebanon Greece
sl 0488 0310 0347 0693 &l
Malaysia Africa
. 0.314 0.354 0.569 0.766 o9 0.410 0.494 0.708 0.404
India Tunisia
SIS S 0.297 0577 0.673 0.609 ras 0.063 0.398 0.707 0.300
Hong Kong Egypt
by 1yl
Europe America
ol 0.782 0.237 0.279 0.256 b 0.558 0.639 0.627 0.616
Spain Canada
Sgke! 0.279 0.677 0.542 0.694 S 0.731 0.564 0.063 0.061
Slovakia Mexico
S5 }
J .
United 0.357 0.038 0.004 0.150 O"f‘“”"‘?/
kingdom ceania
(L4 (At
0.608 0.608 0.035 0.302 _ 0.605 0.734 0.553 0.369
Italy Australia

Source: Research findings
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Introduction: International trade leads to financial and economic development by improving domestic
productivity. Given the importance of trade, various trade topics such as intra-industry trade, trade survival, trade
balance and trade liberalization have been examined in the research literature. One of the most important trade
concepts received less attention is export efficiency. The export efficiency is defined as the ratio of actual
exports to the maximum export potential in the destination markets. Pistachio is one of the important products in
Iran’s agricultural exports. The share of Iran’s pistachio exports has dramatically decreased from 58 percent in
2000 to 24 percent in 2016. Despite the importance of investigating the exports efficiency in planning and
policymaking, there is no empirical study about the measuring pistachio exports efficiency. So, this paper aims
to assess the main determinants of pistachio exports of Iran and evaluate the export efficiency in the main
destination countries

Methodology and Data: In this study, the stochastic frontier gravity model is employed for investigating the
Iran’s pistachio export efficiency in its importing countries. The gravity model is a well-known tool by
international trade economists which explains trade flows between two trading countries based on economic size
and geographical distance. The analysis is based on panel data covering 42 trading countries during 2001-2016.
The selected countries are Australia, Bahrain, Belgium, Bulgaria, Canada, China, Cyprus, Czech Republic,
Egypt, France, Germany, Greece, Hong Kong, Hungary, India, Iraq, Italy, Japan, Jordan, Kazakhstan, Kuwait,
Lebanon, Luxembourg, Malaysia, Mexico, Netherlands, Pakistan, Poland, Qatar, Romania, Russia, Saudi
Arabia, Slovakia, Spain, Sweden, Switzerland, Syria, Tunisia, Turkey, Turkmenistan, United Arab Emirates and
United Kingdom.

Results: The results of Fisher and IPS (Im, Pesaran and Shin) panel unit root tests clearly show that all the
variables are stationary. The results of Chaw and Hausman tests indicated that fixed effect model is the best
model. The coefficient of Iran’s GDP carries a positive sign on its coefficient and is consistent to expectations.
The coefficient of importers’ GDP carries the expected positive sign on its coefficient and is highly statistically
significant at 1 percent level, indicating that higher GDP has translated into higher demand and so higher
imports. The coefficient of the variable geographical distance is as expected negative and statistically significant
at 10 percent level. This means that distance play an impeding role in pistachio exports from Iran to its
importers. The coefficient of the variable per capita GDP difference as a proxy of economic difference is
positive and significantly statistically at 10 percent level. This shows that pistachio export from Iran to its
importing countries with different economic structure is higher compared to importing countries with similar
economic structure.

According to the results, the coefficient of the dummy variable for regional trade agreement is positive and
statistically significant at 5 percent level. This indicates that membership of Iran and its partner in same
agreements has significantly affected Iran’s pistachio exports to its importing countries. The coefficient of the
dummy variable for common border is positive and highly statistically significant at 1 percent level indicating
that common border between Iran and its partner led to same food-style and lower transaction cost which have
increasing effect on Iran’s pistachio exports. The coefficient of dummy variable for high income is positive and
significant at 10 percent level, suggesting that Iran’s pistachio exports to high income countries is higher
compared to other countries. The coefficient of dummy variable for global economic crisis is negative and highly
statistically significant at 1 percent level. This means that economic crisis led to decrease demand for
unnecessary food. The coefficient of dummy variable for economic sanctions is negative and highly statistically
significant at 1 percent level, showing that economic sanction led to decreasing supply from Iran to its importing
countries particularly EU countries.

Based on the efficiency results, none of the country showed100% technical efficiency. Also, the average of
Iran’s export efficiency has decreased in all destination markets over the period 2001-2016. In the panels of Asia
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and Europe as important destination regions, Iran’s export efficiency has increased and decreased respectively.

Discussion: According to the empirical findings, there is a lot of potential in order to increase Iranian
pistachio exports to destination countries. Therefore, due to the positive and significant effect of common border,
it is suggested that trading countries with same border (land or sea border) should be a top priority for pistachio
exports. Also, based on the positive effect of regional trade agreement, it is recommended that exporters be
granted through access to larger and safer destination markets by joining larger trade agreements.

Keywords: Export efficiency, Gravity model, Iran, Pistachio export
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4- Tail Value at Risk (TVaR)
5- Triangular distribution
6- Discrete stochastic programming (DSP)
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1- Fuzzy theory
2- Possibility theory
3- Uncertainty theory
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4- Uncertain measure

5- Normality

6- Self-duality

7- Countable sub-additivity
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1- Normal
2- Linear
3- Product
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1- Value at Risk (VaR)
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3- Lobatto quadrature
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Table 1- RMSE index and results of the selection of the best form for uncertainty distribution for crop prices and rainfall

Belief degree groups Zigzag Normal Lognormal The best form
1 0.0333 0.0245 0.0463 0.049 “_s"&"'j
Zigzag
i 2 00242 00171 00279  0.0286 SIS
Rice cv. ‘Shirudi’ Zigzag
3 00709 00428 00499  0.0505 SIS
Zigzag
1 00627 00168 00438  0.0487 SIS
Zigzag
o plex 2 00225 00223 00426  0.0429 S5
Rice cv. ‘Tarom’ Zigzag
3 0.0197 0.0201  0.0232 0.0246 “b
Linear
1 0.094 0.0803  0.0593 0.0587 JleysY
Lognormal
N 2 0.0256  0.0243 00086  0.0086 b
Tomato Normal
3 0.0169 0.0135 0.0092 0.0063 JlpsY
Lognormal
1 0.0255 0.0099 0.0221 0.0091 JlpsY
Lognormal
wlyia 2 00277 00117 00267  0.0374 S
Watermelon Zigzag
’l.’ .
3 0.0134 0.0069  0.0207 0.016 J)S))
Zigzag
1 0.0091 0.0048 0.0072 0.006 ;.s"&"'j
Zigzag
";Aj) L 2 0.0418 0.0334 0.0234 0.0204 JleysY
Rainfall Lognormal
3 0.0542 0.0389 0.0431 0.0448 6"5\’ )
Zigzag

Source: Research findings
TVaR g (il lg ¢y Wil sol ;5 duwline (6139 camlio JISST GBS =Y Jgun
Table 2- Selection of appropriate forms for calculating expected revenue, variance and TVaR

29k 42,5 095
Jgame Belief degree groups
1 2 3
39y gy TSI SR JlepSY-S1%s5 SHRm SIS
Rice cv. ‘Shirudi’ Zigzag- Zigzag Zigzag-Lognormal Zigzag-Zigzag
T SIS S JepSY-S155,; SIS s
Rice cv. ‘Tarom’ Zigzag-Zigzag Zigzag-Lognormal Linear-Zigzag
(SpnsS S35 JleiSY JleySY-Jloys S35 Jle i SY
Tomato Lognormal-Zigzag Normal-Lognormal Lognormal-Zigzag
lgain S o pSY Jbo 5 SY-S155,5 SR S35
Watermelon Lognormal-Zigzag Zigzag-Lognormal Zigzag-Zigzag

oimgR sl :isle
Source: Research findings
el (S35k 4 bgsye canly p38 g Canid s bgye o )8 oSSl s 3 sl (S)k 4 bgiye o )b g Ceond & bgwpo sl b ()6 lyie 53 %
#In Persian title, the right form is related to the price and the left form is to the rainfall. In the English title, the left form is related to
price and the right form is to rainfall.
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Table 3- Results of estimating the coefficients of relationship between crop yield and rainfall

E3909 Ty Pl &y wlgaa KRS
Rice cv. ‘Shirudi’  Rice cv. ‘Tarom’ Tomato Watermelon
Bo 8.058 7.469 8.937 8.462
N 0.01851™" 0.01827™" 0.02821™" 0.03748™"
£ -0.0001™*" -0.000092"** -0.00015"" -0.00018™"
R?=0.98 Durbin-Watson stat =2.05

Sidgg saisl sisle
Source: Research findings

ol Ae g 00)d A8 lisebs! e j5 ol (g3 ime )Ll s iy

9

*** and * represent significant coefficients at 99% and 90% confidence levels, respectively.

(JUy ogaben Vo ralg) Jloin] (6,95 5 Caoits @i (55907 53 (Fllos (iled (o Y guaseo 1 LS 2 (6 )Wkl ol )3 dunny o —€ Jgo>
Table 4- Comparison of expected revenue per hectare of crops based on operational law in uncertainty theory and
probability theory (Unit: 10 Million Rials)

Capeis @35 (539
Uncertainty theory

Jboks! (5,95
Probability theory

)SL.' 4?)" 59; 1 2 3 1 2 3
Belief degree groups
. 98 @.)J' . 16.509 17.976 21.948 16.486 17.906 21.888
Rice cv. ‘Shirudi’
o f b gy 16.974 17.600 19.809 16.955 17.562 19.752
Rice cv. ‘Tarom’
e 10.087 10.453 15.997 10031 10.269 15.804
Tomato
Joss
S 9.907 11.106 16.592 9.804 10.940 16.432
Watermelon

Oidgh sail sisle
Source: Research findings
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Table 5- Comparison of standard deviation of income per hectare of crops based on operational law in uncertainty theory
and probability theory (Unit: 10 Million Rials)

Cools 04 (g 95 Jlial 598
Uncertainty theory Probability theory
9l 423095 1 2 3 1 2 3
Belief degree groups
SRt En 1.624 2.359 2.458 1.112 1.554 1.643
Rice cv. ‘Shirudi’
b
. prEeEn 1.245 1.673 2.230 0.838 1.092 1.490
Rice cv. ‘Tarom’
GRS 1.931 2,844 3.873 1.201 2,023 2578
Tomato
Wy 3.989 3.034 3.735 2.725 2.032 2528
Watermelon

Oidgh sail sisle
Source: Research findings
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Table 6- Comparison of TVaR of income per hectare of crops based on operational law in uncertainty theory and probability
theory (Unit: 10 Million Rials)

ool @AL (5593 Jisl (5,95
Uncertainty theory Probability theory
)913 a0 °9)§ 1 2 3 1 2 3
Belief degree groups
. &9 @.ﬁ . 13.434 13.633 17.300 13.434 13.631 17.299
Rice cv. ‘Shirudi’
o f b gy 14.738 14.540 17.470 14.738 14539 16.035
Rice cv. ‘Tarom’
s 6.720 5.204 9.208 6.719 5.163 9.204
Tomato
o
N 4.227 5.667 11.019 4.226 5.662 11.018
Watermelon

Sidgh saisl sisle
Source: Research findings
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Introduction: Selecting suitable crops for cultivation in a non-certain environment is considered as an
important management topic in the agricultural sector. Despite the multiple application of probability theory in
quantifying uncertainty in the form of risk programming, validity of this theory depends on the existence of
frequency for uncertain variable. For events that cannot be measured by frequency, the only solution is to use
subjective judgment of persons in the domain field rather than historical data. Some experts have mistakenly
considered subjective judgmentl as a subjective probability and thus used the probability theory to quantify
subjective judgmental. But based on existing evidence, the quantification of subjective judgment should be
carried out in another theory called the uncertainty theory. In uncertainty theory, in addition to using the belief
degree rather than frequency for calculating mathematical moments, the expected value of multiplicative
variables will be different with their corresponding relations in the probability theory. Considering these
conditions and having in mind that the agricultural sector is always faced with uncertain variables such as price
of crops and weather conditions like rainfall, in this study the revenue uncertainty measures of major crops in the
Goharbaran region of Sari have been calculated and compared. There are different measures for uncertainty,
which in the present study variance and Tail Value at Risk (TVaR) have been used.

Materials and Methods: The first step in the application of the uncertainty theory is the elicitation of the
belief degree or subjective judgments of the farmers about the crop's price and rainfall during the crop season.
To elicit the uncertainty distribution of these variables based on the subjective judgments of farmers, 120 farmers
were randomly selected in 2018. After eliciting the farmers' beliefs about uncertain rainfall and prices in the cdf
method, it was necessary to select the number of belief degree which current practice was based on previous
studies in this field. After calculating the above subjective judgments, while assuming linear, zigzag, normal and
normal forms for uncertainty distribution, the parameters of each function were calculated using the least squares
method. Among the forms of uncertainty distribution functions, the best form of the uncertainty distribution for
each crop's price and rainfall was selected by comparing the RMSE indexes. Subsequently, by calculating a
causal relationship between rainfall and crop yield, inverse uncertainty distribution of yield was also extracted.
Given the inverse uncertainty distribution functions of crop price and yield, required parameters such as
expected revenue, variance and TVaR of revenue at 95% confidence were calculated based on operational laws
of uncertainty theory and probability theory. Eviews and Matlab software were used to estimate the yield
response function and the uncertainty distribution functions, respectively.

Results and Discussion: In this study, after collecting the belief degree of farmers in the studied area about
different levels of price and rainfall, three groups of comprehensive beliefs about prices and rainfall were
determined by goodness of fit test. Then, according to the relationship between crop yield and rainfall, the
inverse function uncertainty distribution is also calculated. With the uncertainty distribution function of crops
price and yield, the expected revenue, variance (standard deviation) and TVaR measure for revenue per hectare
of crops were calculated and compared with the uncertainty theory as well as probability theory. Based on the
results of this study, the amount of the above measures varied in different belief degree groups, which is due to
differences in the uncertainty distribution parameters. Also, based on the results of this study in all groups of
beliefs for all crops, the probability theory compared to the uncertainty theory has estimated the variance
approximately more than 30% less, which is a significant result. In other words, applying probability theory to
belief modeling will lead to erroneous and misleading results. In the case of the TVaR measure in binary
multiplicative variable conditions, the use of probability theory and uncertainty theory in calculating TVaR does

1- Ph.D in Agricultural Economics, Sari University of Agricultural Sciences and Natural Resources and Member of the
National Elites Foundation

2 and 3- Associate Professors of Department of Agricultural Economics, Sari University of Agricultural Sciences and
Natural Resources, Sari

(*- Corresponding Author Email: hosseiniyekani@gmail.com)
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not yield conflicting results.

Conclusion: The purpose of this study was to compare the results of applying probability theory for
modeling belief degree rather than uncertainty theory in order to illustrate the necessity of using uncertainty
theory in belief degree modeling. Studying the effect of probability theory in modeling the belief degree also
suggests that the application of probability theory in the presence of two uncertain variables has no significant
effect on expected values and TVaR but has a significant effect on variance size. Based on the results of the
present study, assuming the binary multiplicative variable, in calculating higher mathematical moments such as
variance, the results of probability theory and uncertainty theory make a considerable difference. This
demonstrates the need to promote the uncertainty theory in belief degree modeling. In other words, basic training
in the belief degree modeling method should be considered.

Keywords: Belief degree, Price, Rainfall, Uncertainty, Yield
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3- FAO Penman-Monteith
4- Available Water Capacity(AWC)
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Table 1- Comparison of available water and water supply reliability in baseline and climate change scenario

wl b oSl et g2 5lew
ol plosity Baseline Climate Change Scenario
Aﬂf?”ﬁ““ UT"‘ (22,) o piad 3 ] ekl s Al e
gricultural area  |rrigation efficienc < 35 o yd
’ (%) ’ (asla o Ggele) (32,2) Av(glj)le V\ja:er (3,2)
i 1 ili 0, i ili 0,
Available water (MCM) Reliability (%6) (% change) Reliability (%)
st 45 259.37 90.68 -8.29 70.6
Payepol
oS 50 158.65 86.51 -16 65.4
Kosar-Ghods
> 45 188.60 85.04 -26.80 65.4
Hamidieh
A8al5T s
o2 = 50 270.94 86.51 -21.59 65.4
Dasht e Azadegan
e 40 327.76 66.42 -32.76 49.8
Karkheh Noor
oSk 46 1205.22 83.03 -21.08 57.22
Average

Oidgh sail sisle
Source: Research findings
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Table 2- Comparison of water requirement and crop yield in baseline, climate change and Irrigation Efficiency Improvement

scenario
o5 + 8kl ol 29 g U
wl b kSl et oals!
Baseline Climate change Irrigation efficiency
L Improvement+Climate change
Jgmazmo ] P s P C .
Season o gl sl ‘(—"" ‘idb’k; Loy3) 5 Slos f’ ‘i““”tﬁ; Loy3) 5 Shos
. s KW .. KV "
(cxe i) (59) s 225 (s 7 2 (awis
o’ Water . Water .
Water - - Yield - Yield
requirement Yield  requirement (% change) cequirement (% change)
(% change) (% change)
&5
V\; ot 4870 4.42 +10.88 -14.61 +9.60 -7.25
Ba9r?ley 4870 3.19 +10.16 -12.72 +8.95 -5.04
lis
Canola 4450 1.55 +11.09 -9.12 +8.76 -5.24
T 5 33.97 +8.25 17.25 +6.10 9.88
o) Tomato
Winter L
Or)ﬁ';n 4243 24.80 +8.73 -8.81 +6.54 -6.24
A8 jdise
Sugar 8745 57.80 +1.11 -1.5 +0.25 +0.1
beet
oile
Mung 8093 0.77 +20.35 -30.85 +18.15 -23.25
bean
s
Cucumb 5955 15 +19.30 -23.06 +16.80 -15.12
er
4\5‘5.).2.%
Waterme 7729 34 +19.78 -29.35 +16.31 -21.76
lon
Olenls Qf'\ 6707 6.27 +16.63 -26.73 +14.74 -18.22
Summer Maize
s_jﬁ 14721 4.12 +22.43 -34.05 +19.47 -22.74
ice
s S 5700 1 +9.42 -7.31 +5.49 -5.44
esame
[
5 4358 1.53 +11.75 -10.62 +8.41 -7.14
ean
g el 5L
Source: Research findings
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Table 3- Change in cropping pattern and agricultural profit in Payepol and Kowsar-Quds

J sl B oS
-y Payepol Kowsar-Quds
UCS o o) 32l o> i oy 92 )b KW
rops . WL . . M3 gt .
FRIRCAIIN o il o PRI - il 5
Climate o = s " Climate o = sl
Reference  hange % Adaptation % Reference  hange % Adaptation %
Change Scenario Change Change Scenario Change
£5
V\;heat 13195 12361.61 -6.32 13428.31 1.77 8784 7560.40 -13.93 8385.53 -4.54
Ba%le 3298 3118.31 -5.45 3426.46 3.90 652 574.42 -11.90 627.67 -3.73
riey
].
o 115 110.11 -4.25 116.41 1.23 75 68.35 -8.87 72.65 -3.13
Canola
GRS 762 68236  -1045 71961 556 846 71445  -1555 78037  -7.76
Tomato
e 47 4234 991 4416  -6.04 0 0 ; 0 -
Onion
S 227 22027  -296  227.74 0.33 0 0 - 0 -
Sugar beet
e 430 344.81 -19.81 400.98 -6.75 30 0.00 -100 3.21 -89.30
Mung bean
e 15 12.99 -13.40 13.54 -9.73 181 143.86 -20.52 163.47 -9.69
Cucumber
o
Coe 1063 909.66 -14.43 969.02 -8.84 22 16.26 -26.09 17.36 -21.09
Watermelon
be 2858 2448.71  -14.32 2621.55 -8.27 0 0 - 0 -
Maize
Fige 629 500.26 -20.47 565.10 -10.16 2468 1659.41 -32.76 2033.72 -17.60
S 539 503.33 -6.62 529.10 -1.84 0 0 - 0 -
Sesame
by
0 0 - 0 - 142 128.39 -9.58 140.54 -1.03
Bean
Eooxe 23178 2125476  -8.30 23061.98 -0.50 13200 10865.54 -17.69 1222452 -7.39
Aggregate
(Jby 2kbe) 2900
Profit(Billion ~ 464. 06 354. 28 -23.70 400. 82 -12.08 338. 07 210. 95 -37.60 247. 86 -26.68
Rials)

gy ezl sisle

Source: Research findings
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Table 4- Change in cropping pattern and agricultural profit in Hamidieh and Dasht e Azadegan

PYRWOS ol cuds
Hamidieh Dasht e Azadegan
Y gae .. KWgH 92 )l KWgH " KWSH 99w KSR
Crops b s 7 35 AR 35 alb s 7 25 AR 25
- ] i ol o - 3 e aal e
Referenc Clin % Adaptatio % Referenc - % Adaptatio %
e imate e Climate
Chang n Chang Chang n Chang
change . change .
e Scenario e e Scenario e
£S5
? 9701 804364 -17.08 865090  -10.82 16327 90921 1614 1450825  -1059
Wheat 4
5 9>| 412 351.74 -14.63 372.32 -9.63 2583 2260.12 -12.50 2450.22 -5.14
arley
l.
3 38 33.31 -12.34 33.82 -11.00 27 24.45 -9.44 24,77 -8.26
Canola
GRS 149 12023 -1931 12923  -13.27 44 3538  -1959  39.90 9.32
Tomato
Ls
g 76 5418  -28.71 59.99 -21.07 0 0 - 0 -
Cucumber
dos:
o 0 0 - 0 - 113 7260  -35.75 81.79 -27.62
Watermelon
= 14 927  -33.79 10.67 -23.79 0 0 - 0 -
Maize
RG;; 3580 2176.68 -39.20 2683.29 -25.05 3233 197462  -38.92 2251.98 -30.34
oS
: 86 78.52 -8.70 80.25 -6.69 25 22.74 -9.04 24.00 -4.00
Sesame
Bl:;Jn 29 25.40 -12.41 25.95 -10.52 15 1351 -9.93 14.18 -5.47
Eyoe 14085 10892.9 -22.66 12046.42 -14.47 22367 18095.5 -19.10 19485.09 -12.88
Aggregate 7 6
3,lkke) dgu0
(Jb 317.31 152. 61 -51.90 200. 07 -36.72 475. 62 267. 45 -43.76 350. 41 -26.32
Profit(Billio
n Rials)

Source: Research findings
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Table 5- Change in cropping pattern and agricultural profit in Karkheh Noor and South Karkheh Sub-Basin

] Sy 455 ade
Karkheh Noor South Karkheh Sub-Basin
Y pam .. Ao 9yl Lo, - KWy 99yl KWy
Crops  abuds 7 iy e s abade T ; i s »«
- ] i ol i - 3 B ol o
Referenc Clin % Adaptatio % Referenc - % Adaptatio %
e imate e Climate
Chang n Chang Chang n Chang
change . change .
e Scenario e e Scenario e
\A;’f 15310 12072.2 -21.15 13521.72 -11.68 63317 53729.9 -15.14 58584.71 -7.47
eat 0 9
Baﬁey 3896 321165 -17.57 3464.47 -11.08 10841 9516.24  -12.22 10341.14 -4.61
- 23 19.76  -14.09 21.38 -7.04 278 25598  -7.92 269.03 -3.23
snes 79 6009  -23.94 67.55 -14.49 1880 161251 -1423  1736.66 -7.62
o 0 0 - 0 - 47 4234 991 44.16 -6.04
nion
s e 0 0 - 0 - 227 220.27 -2.96 227.74 0.33
ugar beet
M - 24 0 -100 0 -100 484 344.81 -28.76 404.19 -16.49
ung bean
c = 14 9.94 -29.00 10.47 -25.21 286 220.97 -22.74 247.47 -13.47
ucumber
W Sl 62 36.31 -41.44 42.24 -31.87 1260 1034.83  -17.87 1110.41 -11.87
atermelon
M;:;e 40 25.02 -37.45 30.95 -22.63 2912 2483.00 -14.73 2663.17 -8.54
Sse 3040 1658.18  -45.45 2110.96 -30.56 12950 7969.15  -38.46 9645.05 -25.52
Se:‘;fne 303 268.57 -11.36 277.43 -8.44 953 873.16 -8.38 910.78 -4.43
Bl:;jn 137 116.93 -14.65 123.37 -9.95 323 284.23 -12.00 304.04 -5.87
A e 22928 17478.6 -23.77 19670.54 -14.21 95758 785874 -17.93 86488.55 -9.68
ggregate 5 8
(Jb) 2)kee) 2900
Profit(Billio 717.74 293. 16 -59.15 426. 65 -40.55 2312.80 1278.45 -44.72 1625. 81 -29.70
n Rials)
g el 5L
Source: Research findings
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Introduction: Water resources are under increasing pressure from climate change, population growth, and
socio-economic development. Recent assessments have revealed that climate change accounts for about 20% of
the increased water scarcity. Due to the impacts of climate change on water resources, agriculture is one of the
most important sectors of the economy affected by this event. Accordingly, food security threatened by climate
change is one of the most important challenges of the 21st century to provide sufficient food for population
growth. Because of the abundant effects of climate change and water scarcity on farmers' welfare, different
strategies have been adopted to adapt to these changes. Adaptation can be defined as: “adjustment in ecological,
social or economic systems in response to actual or expected climatic drivers and their effects or impacts.
Climate change phenomenon has occurred in Iran during recent decades and it will continue in the future with
greater intensity based on the seventh report of the Intergovernmental Panel on Climate Change. In other words,
Iran’s aridity has been exacerbated by the climatic change to pose serious threats to its water resources and the
ability to meet its residential, environmental, industrial, and agricultural water demands. In this regard, improved
irrigation efficiency is vital for alleviating water scarcity and can be an adaptation strategy to climate change for
this country due to water losses account for at least 45% of the water used in Iran's irrigated agriculture, which
arises from inefficient irrigation systems.

Materials and Methods: The Karkheh River Basin (KRB) is one of the largest watersheds in Iran after
Karoon and Dez. It is located on the western border of the country in a strategic position. This watershed consists
of five sub-basins, namely Kashkan, Qarasou, Gamsiab, Seymareh, and South Karkheh. The Karkheh River
Basin deal with water shortage through the frequent droughts in the region over the past decades, leading to
major water deficit in downstream of the basin. Also, Climate change is expected to exacerbate the current water
problems in KRB. Such ways that, 10-30% decrease in the runoff by mid-century is estimated in this basin
thanks to less precipitation and higher evapotranspiration. The aim of current research is to evaluate the potential
effects of climate change on irrigated agriculture and irrigation efficiency improvement strategy for adaptation in
South Karkheh sub-basin using a hydro-economic model. This model integrates the strengths of the Positive
Mathematical Programming (PMP), and Water Evaluation and Planning (WEAP) as a hydrological model. The
MABIA module within WEAP was also used to simulate the impacts of climate change scenarios and water
availability scenarios on crop yield. The hydro-economic model simulation starts with run WEAP-MABIA
model for hydrological simulation of South Karkheh sub-basin. For this purpose, Model calibration was carried
out using the PEST method. The Zahraei’s climate change scenarios (2015) were then used as input to the
WEAP-MABIA model. Finally, results of the WEAP- MABIA were used as input to the Positive Mathematical
Programming model to investigate the effects of climate change scenarios and adaptation strategy (improvement
of irrigation efficiency) on the crop patterns and farmers’ profit. Required data for this study were collected from
various sources. The data related to the Hydrological aspect was obtained from Khuzestan Water and Power
Authority (KWPA) and Khuzestan Meteorological Office for the base period 1960-2018. Also, the required
economic data were obtained through interviews with 180 farmers which randomly selected in Karkheh basin
and Agriculture Organization of Khuzestan province.

Results and Discussion: The results of the WEAP model show that climate change will decrease the
availability of water in agricultural areas of south Karkheh sub-basin. But the impact of climate change varies
across regions. So that the water available in Payepol and Karkheh-Noor is reduced by 8.29% and 32.76%
respectively. The MABIA method results also indicated that the B2 climate change scenario in the 2018—2050
periods may have a severe impact on crop yields and irrigation water requirements.The MABIA method results
also showed that the climate change scenario will likely lead to crop yield decreases, ranging between 1.5% and
34.05%. These changes in crop yields would be accompanied by increases in irrigation water requirements
ranging between 1.11% and 22.43%, for all crops. A strategy to improve irrigation efficiency will mitigate the

1 and 2- Ph.D. Student of Environmental and Natural Resources Economics and Professor, Department of Agricultural
Economics, Faculty of Agriculture, Shiraz University, Shiraz, Fars, Iran, respectively.
(*- Corresponding Author Email: s_nikmehr@yahoo.com)
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effects of climate change on the performance of different crops (especially rice crops). The results show that
applying this strategy does not have a significant impact on the pure water requirement (actual
evapotranspiration of products). In fact, applying this scenario (improving irrigation efficiency by 20%) will
reduce gross water requirement by preventing water loss. Finally, results of the Positive Mathematical
Programming showed that the total irrigated crop area is reduced under climate change by 17.93%. Therefore,
Total agricultural profits decrease by 44% under climate change, compared to the reference scenario. The
Karkheh Noor irrigation area faces the largest reductions in crop area. Also, this area shows the largest reduction
in agricultural profits (59.9%). In contrast, the smallest decrease in crop area and agricultural profits have
occurred in Payepol. But the reduction of water use due to the improving irrigation efficiency will increase the
profit of agricultural activity in the Karkheh sub-basin by 340 billion Rials.

Conclusion: This research has tried to contribute to the analysis of climate change impacts and adaptation by
addressing the processes that occur at the sub-basin level. The Karkheh sub-basin case study, an illustrative
example of critical water and climate interactions, permitted to illustrate climate change vulnerability and
adaptation. The results of this study showed that Climate change can affect South Karkheh sub-basin's
agriculture through changes in water resource flows and allocations. These changes impose remarkable
economic costs on farmers. But the application of on-farm adaptation option via investment in improved
irrigation efficiency technology does reduce the impact of climate variability. Therefore, this research
demonstrates that the implementation of such a policy, can support adaptation and reduce the risk faced by
farmers in light of climate change.

Keywords: Adaptation Scenario, Climate change, PMP method, South Karkheh sub-basin, WEAP model
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Table 1- Different types of Markov Switching models
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Figure 1- Volatilities of Stock Market in 3 level decompositions
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Figure 2- Volatilities of exchange rate in 3 level decompositions
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Figure 3-Extracting business cycles by HP Filter

Hodrick-Prescott Filter (lambda=1600)
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Figure 4- Efficiency of credit to agricultural sector
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Table 2- Seasonal unit root test of research variables
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Table 3- Nonlinearity test
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Figure 5- Conceptual framework
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Table 4- Estimation of main model of research

o Gy b Shzo Bl 2l t o, Jloia! gl
Variables Coefficient Standard Error Stattistics Prob

C(0)- YL a5y 0 o 5l yope 0.011 26.2 0.000
C(1)- ol w2y 2 Ise Sl 250 -0.059 0.009 -6.22 0.000
cycle(0)- YU w5y 0 5)bs slaas > -0.815 0.383 -2.13 0.041
cycle(d)- ol pos) » )b cloas > -0.226 0.087 -2.59 0.014
EXC1(0)- Yl p15) 8 35l &5 casaslis’ cililsss -0.597 0.506 -1.18 0.247
EXCL(L)- cb wify 9 3)) &5 ©toolisS clibugs -0.088 0.237 -0.372 0.71
EXC2(0)- Y 0355 8 331 55 Codoglse clilgs -2.24 0.455 -4.94 0.000
EXC2(1)-n255 5 £ ©rople Slbilugs -0.013 0.102 -0.131 0.89
EXC3(0)- YU 55 5 53 £ cotodily cllugs -1.432 0.628 -2.28 0.029
EXC3(1)- ol w3 03 5) &5 desidy Slilugs -0.815 0.283 -2.88 0.007
STOCKZL(0)- YL w33y 5> pleww asls creoliss cblugs 0.167 0.422 0.396 0.69
STOCKL (1)- s}, 59 plows (a3ls cteolisS cllog b 0.302 0.422 0.716 0.47
STOCK2(0)- YU 2, 5 plew (adls cseyle by 0.57 8.18 0.000
-STOCK2 (1) w2} 5 plaws adls cselee clluog by 0.149 0.149 1 0.32
STOCKS3(0)- YU s} » plasw el coosily clblugs 0.443 0.139 3.18 0.003
STOCKS (1)- tyb ooy » plaw el @onily ey -0.068 0.075 -0.912 0.36
IMP(0)- YU ns5y 5 (55y5LiS ¥ guame cilyly l500 -0.0523 0.0124 -4.19 0.000
IMP(1)- 50l w255 5 650UiS &Y guamo s ylg 50 0.0515 0.041 1.26 0.218

Sigma

0.033 0.0072 - -

Source: Research findings
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Figure 6- Different regimes of credit to agricultural sector
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Table 5- Classification of observations according to regimes

b)gb
Duration

™39
Regime

Jlia! (Ko 237 8393 (el
Average prob  Average regime duration

1384(1)-1384(4)
1385(2)-1385(4)
1386(2), 1386(4)
1387(2)-1387(4)
1388(2)-1388(4)
1389(2), 1389(4)
1390(2)-1390(4)
1391(2)-1391(4)
1392(2), 1392(4)
1393(2), 1393(4)
1394(2)-1394(4)
1395(2)-1395(4)
1396(2)-1396(4)

Y ol
High efficiency

0.97 Juai2.12

1385(1), 1386(1)
1386(3), 1387(1)
1388(1), 1389(1)
1390(1), 1391(1)
1392(1), 1392(3)
1393(1), 1393(3)
1394(1), 1395(1)
1396(1)

onb @bl
Low efficiency

0.88 el

Oibgs slbail (sl
Source: Research findings

Normality test
(@)l ly (Sluanl

F(1,30)= 0.263 0.61
ARCH test
Portmanteau test Chi~2(12)=15.48 0.19
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Source: Research findings
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Table 6- Transition probability matrix

Yo 2l omb 2l
High Low
efficiency  efficiency
Yb o 0.81 0.19
High efficiency
omb bl 0.42 0.58

Source: Research findings
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Introduction: The banking sector has a financial intermediary role and can directly and indirectly support
the growth of the real sector of the economy. In countries such as Iran whose economy is bank-based, economic
growth is largely dependent on bank loans and according to macroeconomic changes, banking flexibility has a
great importance in economic development. On the other hand, according to the policies of the agricultural
sector in the development perspective document, which insist on food security of the country by relying on
production from domestic sources and emphasize on the self-sufficiency of production of basic products, the
development of the agricultural sector has always been a matter of concern for the policymakers. One of the
most important limitations in the agricultural sector is the limitation of financial resources for using modern
technologies and the creation of higher added value products. Among the factors influencing the formation of an
efficient financing system is the instability in other financial markets, especially the exchange rate, which affects
the country's GDP and creates cyclical effects, finally affecting the performance of the banking sector. In fact,
the impact of GDP on banking ability to provide facilities during periods of recession and booms is explained
through business cycles. The purpose of this study is to investigate the effect of fluctuations in some asset
markets such as exchange rate and stock index along with the variables of business cycles and agricultural
products import on the efficiency of agricultural facilities.

Materials and Methods: In the present study, several econometric models have been used to investigate the
effect of exchange rate and stock index fluctuations and business cycles on the efficiency of agricultural
facilities. Initially, wavelet transform model was used to extract exchange rate and stock index fluctuations. The
Daubechies discrete wavelet was used for this purpose. The advantage of this approach over the family of Arch
models is the ability to distinguish fluctuations across time periods. In addition, Hodrick Prescott filter was used
to extract business cycles, and Bootstrap data envelopment analysis approach was applied to evaluate the
efficiency of agricultural facilities. The advantage of this approach over the data envelopment analysis approach
is its bias correction and greater stability. The Markov switching model was also used to estimate the final
research pattern. The used period in the study is 1384:1-1396:4.

Results and Discussion: According to Hamilton's study, the intercept that has the lowest coefficient
indicates a low regime (low efficiency of facilities granted to the agricultural sector) and the intercept with a
highest coefficient indicates the high regime (high efficiency of facilities granted to agriculture). Therefore, the
zero regime in the present study indicates the high efficiency regime while regime indicates the low efficiency
regime of the granted facilities. Based on the results of model estimation, the occurrence of business cycles in all
regimes would lead to decline in the efficiency of the banking network facilities provided to the agricultural
sector. The impact of exchange rate fluctuations depends on the time period. Short-term fluctuations have no
significant effect on facility efficiency but medium- and long-term fluctuations have a negative significant
impact. If the currency market volatility persists, it would reduce the efficiency, regardless of the regime and the
level of efficiency of the facility. Of course long-term exchange rate fluctuations will have a stronger negative
impact when the regime of agricultural facilities efficiency is high. Stock index fluctuations in the medium and
long term also have a positive and significant impact when the efficiency of agricultural facilities is high. In case
of high efficiency level of agricultural facilities, increasing imports of agricultural products will lead to decrease
in efficiency.

Conclusion: In many studies on the effect of exchange rate, stock fluctuations, and business cycles on the
performance of the banking network, several important factors have been ignored such as regime changes, and
time-scale in the efficiency of facilities granted to the agricultural sector. Due to different impacts of exchange
rate and stock index fluctuations across different time periods as well as on the different efficiency regimes of

1, 2 and 3- Ph.D. Candidate, Associate Professor and Professor in Economics, Faculty of Economics and Administrative
Sciences, Ferdowsi Universityo of Mashhad, Mashhad, respectively.
(*- Corresponding Author Email: homayounifar@um.ac.ir)
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agricultural sector facilities, the policymakers of currency and capital market should manage currency and stocks
based on the volatility period and the level of efficiency of facility. In fact, in such situation, the nonperforming
loans will be less and the banking network will not have problem to finance the agricultural sector.

JEL classification: C22, C33, G32, F31
Keywords: Exchange rate, Efficiency of agricultural facilities, Markov Switching, Stock index



Journal of Agricultural Economics & Development
Vol. 34, No. 1, Spring 2020, p. 97-111

A

Syl dxwgi g olaudl 4 yid
AY-11) . IV L ) ojlods YF uls

d&b}k—w-\ﬂ Jlas
Sber 2 b (53,505 b okl LSl 55 (355l Ol ol ples sl Al
(Sl Jlad 40 53 ,ll ad 63,90 anllae) (ABC) dlas

Fosly S (13 demes = TGS e —# Slow b, S = S 01555
VAN 125k 55 fo b

2SS

o B by ool o sl (g5yltS (s 5 Of g3l g, SLals copde (sl (sabaidl (slalil ptege 51 (S0 O gyl

4l O glojls 13l Slals (510055 5 gl po e sloay 2 5 (sl pus (sloaiy o &y 4295 b (g5ysliS T o plad o dlors Jimgy
piY leMbl g Lol .asb o VYAV el); Jlo ,3 (ABC) culsd (sle p obaisn bg, 3l oolitul b Ol osd plad (slog oy § b jo> Jlod
lin 3 (ol sa (Bg) &5 Cunl 03 (LS gols A (yglaes Glwjes Jload dilate Of Hgal Glojls 5 Glusjos Gliwl (65)sliS Sl Glojl 3l

Ol Casd il Cawd 4 palie szl b el o Ol lojlos s ey 4 Comsd Ol Casd 1 655815 (6391 1 Cannd dpmslone Cogo culled

o alllao 3y90 ddlaio 3 13,5 pasube (55)9lS o (el djm b o dumlie g (o &l @53 g o piS) dilato odee &Y guazma (sl
o3 sl ) ol glie 1 (2laiz 3 i & Casl ol 5 (S Gimgh bl Ol 4o (sladiie Sl 28 50l Ol by,
Sl Como 5 €8> 4y e jol () & 500 Yoy Slodizjo guomo g JEE Jarass case Glwjs Jlad 4ol (655l Ol 01 plos

28l bl oyen 4 olpde (sl (931 @Blie Wl on g 29d 0 (ldirie plum sl (Solw LS )

Colleb sl (alianp i ban e ol oad plas clay 1 g (o 3lg

STV 0357 P A OO RO WOw JOE SR AP
walyd 1y O 51 alaie oolil oSl ¢ EAS G pan Hlid, 45 L4500
= S505LS 50 g 4l @olie 53 (6518 4l pus divej g 03505
Silo ke |

ortere | (S olsis 4 gl Jled 4ol o)ll S
3 ooyt &8 o sl gydae i o)lnl sloaSis
om0 sptaio 4 WYV Jlo o Gliwjes )lal saases
S SLETAYYY Jlo ) Mas 50 a3 ()Ll alie oS
@ 45,8 8ol adatl s Ca e (g i1 LAYAL Lo 5,8
cdd Jold Jlas 858" (g)lol a8 5l (gl oy S b
ol 4S5 55 9 (6l 5 Ll (Flogd) b b oo g ol
A a8l Sy cpl o psde sy

o slaygnle a5 & Jlod Cuows 31 55 (5 o] 4 1))
o ogi g (S US) j9-8 asbog) 4 ke Sl g Js8)
dgiome 435S Wlddg) &) prejl g 99ld wldg) g 45 Cdn (SS))
=yl 0390 e 45 g b g Sidion il (o850 (sl a9 33,500
o > ylye5 03l 5ol 5 33 Sl sladilag, Lyl )8 A

doddo

1553 (il gi o (8 g Canl (55,585 50 oo (oo O]

A 5y oy S Ailen Ul 39108 058 o 6k dmusss 5 2lasd
Byan oad el dawg Jlo ) (sla)glS jid 5 (fhyieS
)5 g i el olel e slacaslw g ol golio Vs
ke 50 Bpas ol Moy Ve dgas 4l 4 dngi b g Sal )]
Bl sobaidl 5o pl (Y 09 (o0 (6j)9liS eIl Sy
povoucs gl oo Ol g g Joleto o () p3Y (sl )lSy Lo
o=l Lol oy pas ol )Kaly dlos 1L(F) wiad )8 005 sla
Ay 03lag (5 oS d9aome &S (45)5LiS iS p3 S 03l
o Cood dn oliwd .l o] Culie ()15 F 5 s 1
e ] plos ng Lol a3l s gllas ol S,

al3T ozl ¢ )lsily 5 (edluatdl pyde At by (6,58 (commiild cud =¥ 4 )
olrl (il (Rl 8) pladul 35ly (oM
(Email: k_azarbayjani@ase.ui.ac.ir 2 gm0 5 — )
Ol oladuol il 3lazdl 09,3 bkl ¢ skl Cosgas =Y o Y

DOI: 10.22067/jead2.vi0.85046


mailto:k_azarbayjani@ase.ui.ac.ir

1FAR 5l o) o lod FF al> ((65,9LaS drwgi g olasBl 4 pis QA

dl_bab.)l.) = ol )9l_g - 0 Pln.; dl.e(v ookt .))5)15 )»L
) bgyd YIS 04 plas (slag (1+) ol s 3 3] Sl
adgb sLaVls Ay 4 bgype eiiuse slady i I sl )l
55 ) e dlge Alsp Jold aie 1yl 08,5 Ky hawgd 00l
Ol 15 o odlissl 3y )8 (59,5 waiime sladiyja 5 YIS
35S b () 9 35w ©ypo 0 YL ol plod e bl oo
S aalyy 5l S s (AL dgw anils dnwle (gl Klg5 oo g
doml ayjo €ass) (9,8 (VLS ond plad sl gl )> .95
o ol 2oy oo (29)8 4 €858 S oS col (Y ganes
Y g oo Agh 4 paiians G yguo & S Nad o bld oladl i
s o Jlo puiiimo e (sladis 3o Wiolyd pl )0 5 A bayye
235 505 )13 Jaide (2b)l3L 9 29,8 @8

& bl o uoto muted g (ghuadb I cul Oile Sban e
Oless 9 uYQ.\am ol raLo.? Caosd Oy )9]é;o

5= Sl | (S cllld Glie i obab e pla
Slopis Lol b g e jobo 4 8lg5 oo o5 canl (bar s
2 cwlio GleMbl 3505 palyd cga ) olodaisie d9 540
Iy o] 45 ABC g sloSins 5l (St 395 03lil b 6 15 ponc
O glrodnd 4 g ojlu e pilete (iw st
=S ek aa ]y Sl gl il sl gy (650 b See
(VF) A8 o 0 8l loss Gl

JolS5 ABC o 4 ey 5 clleb (clivo o oz jo

dige) et (6l 0) TS 5 98 bawgs Sl gl iy
Ogilr b olyon odtggi 93 cpl 4 48,5 )1 4 Y o o Jlud
i sla Loyl oISl 53 2l 256 (VAM) T o
plod sl g Loz o 5)90 55 (5.5 leMbl @yl )3 Jlo (5)lulus
) szl or
(i 1) o] 45 ABC e sla S 3l S
SiseSS Sl s Slles (ng sbony 4 dagi ol oo pilate
SLagbe) @)l & pSes 25 g Cunl d9290 Cundy oS>
S o 005 81y Slass Ll oS ysb 2 |y ] ] cenlie
Wl p At lbanis i) )b ABC g ) gunl 3 )l
B3 bl el (ololis o (be) cpl 3 sl Silody yotue
B> gly g 090 25T 03938l (35 (g salled g 03935
B9y R ol D9 o0 (B 039381 (1551 (g slaclad
AS 3y S 4 bl Gis g lolis ly s e |, ABC

1- Activity Based Costing
2- Cooper R & Kaplan
3- Johnson et. Al.

09, VL ((doad 45B39)) oo 93 (izmad g gyl ool o
iz b slaasly I (S5 plaie 45 o)l aSs bl
ST lyn e (Y gb aslp SO Sygo 0 3 Jlyes 0yslaie
sl 005 48,5 a5 )5 olijes Sy T aolio 5l o3lizl o o)
| stewd (b g addlas 50 s fladlo b lojen WYY Jls y
b 3l eolaym o0 WY Jlo Lawlgl 5 olhee joliie puwtige
3,8 e Mas ol o)l
Ol (5 a8 pliwjss o)ll Jglate (sl (2bj)
pae dysl o slb 3 i cle @ bl el 5, Slae a8 ol 02l
alisl g ()i Gloyw (slads o (golaidl diej 5> .Cawl adly
(Floj i jl g 039 0 (e e Sl yudy ilye 4 Wnojg
ol 0391 580 dege 5| 5 SV sb Lides b 059y @his] loj ke
M o 90 L_j <YL ol ‘d)b)—."’)'@d 9 Ryt )Jaa )1
pis ege sl (600 p sl 00435 ()9 5 (Il
ol 0 lyloy00 00 yleo (Rumd g o 29 » s cole,
Stojls Byl S Sl ag g0 le B el O Sl e
sloodls (693,35 cly 55905 ylol oo 5 sl Sy il
S 3l g Coml (65y5LiS Y g uame Cand 9 3ySlos ke 4L
OB LS Byme 4y OF L5 5 el sladizzn & p3Y g S0
a5 5 O s 00 plad (slo 3590 b s 13 o
Ol GBS Cad i il )35l G 6 plgie 4 L]
3 b e Cot 3 Sl (33 0 gl sl 2o
SLac i 5 N gams sladizn 5 Sbatisn wx SoSSS
S e bl 1) a5 o e el wlis (5 a8 T L e ye
2l el 0ad ples (slag dwlne (o )3 Limgis o
g5 e 45 sl WAY Lo slisjos Jlod 4ol o)l coaSs
csoleol o oly 6 1 a5l O G yme (690 00 Lol 38) (sbiwsly po
e sla ey sl eoleiwl Cuow dl (65,5liS” Lisu ol aw
odlitul oy las Colio 5 gyl lizel @ b5yl ol 53 el (gL
2ol lold copice yal ) 10lg o O gyl s o2l 5l
So ) Al (sl &8 ol 51l L)l (65,9l sy
o=l 9 29 eolatwl g o liee SSS ol oo yo
9 Ol adhaio o @Sl oldle Llyd 4 deg b (lngh
Ceshj e olislas @ s JB ol e o Sy el
0u ploi gloe il o8 b (gl ol dze g, Sl (2503
leMbl ay pliwd 00 plod (log i 1 odlaol JJs
=y pigh cpl Baa (cplply (Cunl (638 paonal S (sute



U el gl 1 b3 (a5 3,509, b 6 kel soaSiuds 55 (3,9LiS O o plod (sl asmslno

Cogas I3 S5 (M 12 53 byl Cogids d)d dulone
el yolate 4 )0 93 (pl S5 g Cundd S ST (2l
Ui @l Wdg Jhe dneg Jolre cpiere o alig Ceodd
3 ezl fie il &b g5 e aw oS amde ol
e aSud pdaw 1oly 3 Ml plie 5 (g slacyles
J3e p e O 00 pled Cand titad Ol Caaid s Jalge
e o JUy¥Y Of Jlasial auia bl (656 o)bes Wi
o p by V55 4 3 @ly b e O Cad b e
4 loy o cad &S wmy o Lt ol Ao ] LS
ain byy 9 Jhe ($35lp Of Cuasd b (o lh Cglis aalllas 59
Sl 55 o g LB alold (S5l oS il o Jlaseil
b 53 S o)lne iz Jho Bly 50 el ) sl O
it o) 150 51 508 WL U ylona 1o a8 oably Lol Lloo
Cawd 4 1y O 5l (65 a8l cansd g 03,8 i (o bl cand
o lgie & Wlgie Jho SaS L Ol ond )] Cuod amd o0
bogf Cansd ] cdlay 4l o oab il & ol o _oaBlg
Oeapt Loyl Y glacdle nj skl e e
» e 2D S e ol 3 0ad (Byee Jao asleiee
ool slaeses o O (I35 5o Jalge g lalpd b))
ol 8 1y aslobu ol 5 Ol (8ly So5)] s ipo 9 0392 0,55 2
les g0

Cad e lsie b glaalllas 15 (V) (ol g (g)5aie
sl cosla, L (Site cladw b (65558 O osd plos
2 onbe 5 3Lke (oS (955 sl 19390 addllae (wine
I8 ede an el o Ol g S oo oo € Gl
bty Ml Jl (S0 o)lgan (SLlo LpeS )3 )9S (8,5
A byye clalel alg 3 dan .l 0dg dxols (dlasBl drwgs
Lo Sl o 0 O cieS il ol Jadlly g 0gilly b b
01505l Jelge 5l el (cmnb 48 2 )3 s s 55 5 03508
dalllas )d Dgd o Couwcne g.j sl 5 asye e Joles sl
<o WY elys b, ol oo ples coadd (ol
st ol 5o sl )3 (o0t 3)90 (e slades
Jo—ol g ol (Blias goi il aslllae oyl il oddd 03] (pess
ol 03l S5 1y o lewloe gy bas (glise o pwtige Sl
& 3 &l (Bly €55 S 9Vl adllae ol 4Bl (o yioge
Bly slog p 0358 plaed sl gladlaie O (lojles Jas 350
oMels pilobw sl > (golis lyuss a5l ¢ Jos Dy90 &35 g
ol sl 3590 Ol pess p WSk adoil g 3y O Lol g as e
cdl “j P &S aleyw g g.j m.j ol bls jd as col
latdl (25l Ly (VLS Sppo 4 9 35 )6 " IS, aglac”
2,8 ol Jsl ampy ol )3 gy b gyt 1L 1 0T

03958 (55 igar slaaiyje Kgd (oo ladiy i JlEl el
apoS Blo ) ol g o o cosl ploeld Sl og)S (ol 4y
()

93} e & lgi o Al ol 0 B Gldlles dles
(W)) w8 9 opaie (V) (e 9 hlatie (1) aeblS
s Sllas 1 g (10) oylSan g Lols) (A) ylKen 5 sl
5 &g (F) Ol 5 guelir Y)YV 5 905 4 g e

S e ol plgis b (gl adllas ) (1) 4l 5 o) ypn
0 Sl 8 > (6350 alllas (55,9l dnungi 3 Ol i
o 5l (65,9l dnnags 3 Ol gl Co s oLl g o
9y 45565 o a5 ine sl 13,8 edlil Sl | Siaen
5 ciliS walg U (65)0liS dawg p ol Cupte 5D gm0
Cgenl 3l (65,5LtS dngi g Of bl oo o b)) (SigSe
uwlbl_g LS‘)—" S :Ll>fo FREATEW u.:L.:L.M) uT Copde g ‘_5))9&.5
il pae la o ls g ol sleojle 5l (6558 dlass 4y b a3l
YYD aS ol Ll 3aos o) gols b edlatwl Jele Judoo
o dw L Ol Co pice sl jadls dcgemme wib)lg jl ao )y
SPLS pile dw ned 398 (0 (e ($5)9LiS dawgi S9S
acgorme wib)ly 5l aoyd FYIYY oo 4y 0 (65y0liS O o pe
oL iomen 3000 @l Aud (65)9LiS damgs (slajadld
ad)bg> (bl (65,98 drwgs g Ol Copde (N2 o a3
p5Y (6579l dnwg > Ol wlie Cucnl 4 an g L 10 )13 3g3g
2Lo 3l ol solitwl gl yasli dawe slasiy doby jo Cunl
gl 43,5 can

5 dnog " olgie b o adllla 3 (V) (midye g (s kit
el slaasis 3 Of ()5l (656 o)lne dix Jaa )16
2 5 O g5sliS ol Bly IS5l & WS e ol
ool eo)lol elaasis Jlo JMazl ol mlio digy anass
ook crl ) )l Sl 90 pialEl g Of Jlasiul slaaiy s
Pl iSced (b oylae s Jio S dsug Ban L
S > Ol Cad bl sl Jao 28,8 plosl o)l slaasis
S 9 (05 Hlxe W Jde dmwgs 40 03,5 ool peelyg (6Ll
dobro 05 43,5 a3 55 (o)l (slaasSid O (Bly cad 3
o oM i poi dajline (g (e bjline gilocSinlon

1- Garrido Alberto and Calatrava Javier
2- Chifamba, E.

3- Venot, J. P.; Molle, F.; Hassan, Y

4- Doppler et al



1Y 5l o oyloud FF al (6559l drmgs g olaiBl ag pii Vv e

W 99,9 3lge
sl jl Ban o5 sl ()= i g9 5yl Siagh
Jlod asb > Ol ol plos sl 9l 9 aije olulid
apole Bun gl cpl )3 wBliee 3 )kl & o lisjss

5 lglop sladiyin @ o b (sl O ol plas atye
Aplj ;.J OLo)'L» Y] )‘I uwt ‘S)b..g;d 9 d)lbﬁoﬂﬁ ‘51@4.14,}&’
e S 01 ple5 (Slag s Omizpan A3k iz Jlos
2l sl @3 g ol paS sl sdes GYguase Mg
Cuosd Ol Sloe Wl oo dplons cpl ABlie J5855 Gl o
YV JE R IRVRES

o dny b (6jyolsS Ol aacd pls 4o 4 wlos g
S N S L RES | S LVUWRP{LERS L
o i g (Cowl 0033,5 (6591 xox dilate Ol 03] 5] 4S) Sluawls
FAYAY adlas Jlw slacuwd 4y (VWOF L VYHY) &b Jlo jl
5 03li] (cags 4asld) b yas loss 5 YIS by Lasls
0)

Ol o e SO el 4t A wsloe g (oprionen
298 g0 o3l 5 alaly 5l gy5liS
C=(c1tcatcstca)/w ()

39S O xS yio S el o = C

Gyas syl O JS= W

SIS 9 )l o aja = Co

us Sl ag i = Co

baaSusg lumaol Mol a3 = Ca

Wl yu Yl 0 00 SMgiwl aigjo = Cy

los 2 2baie oy 5l o o plos sloe Gimgly ol
So b slie p pbabsa by, Ll cunts (ABC) cullad
g 00 ye (slacylld | eolitul b &S Cusl Sbdl b i
4 )by glada e dac Jld 4 by abja slacs >
Cowl @l Byas Jao S a8l 50 b 0 anass &Y gase
D)9 4> LS)‘SW“‘“‘” 4 K8 dl).g l) u.:.wtn Sle M| .L's|93’u.o &S
015 plad Cad ys (1l )3 250 ool 3 Jsaome A8 25y
ey Olojlasly 9 dw Etyd Ol (5SS slmayn | (S
ol adoje dy abjo OF Jil g (o )luaSS e bgy cnl 5 ASl e
g Lol plgn w B 095 0 SUSE b 5 laaty o g 05
Dol Copde |y o (g jiaoes 93)5 siuaib | boaiy o

IS 5 iyl sl b pluge Sl
Clld sl g (ol o el (Jg Wil s 355 Gl (lpae
Py 2y GleMbl g 039 Cuwlio jlu J S 5 (g52y406 0 (olp

Al S5 198 5 gyl sl 5525 e 55 (sl o)
Ol 9358 ewp o) oSy 9 ipgliS O (esd 0390500 b
i g Slidas 290 4 e (lel lp By > 2 b S
20,5 0 40 0 4 O o8 (sl glilo s (sladizjo 5 (51045
ol adllas ol Lol coasdl sl 5 il g 450 5,90
o 1355 gl a5l 51,8 Wlgs e O (6138 Cund a5 aad o
Sl Sy 2l o izmen 5 03,5 Jos 45y 3900 9 o
23,5 15 aelylS ookl I lseb!

Sl liSead” Glsie b ladlls 3 () o)Sen 5 gualice
ol > bl slooay Sl dxug gl iy jo d9 5 )l
d9 9 2l @IS Cad A5 1008 (yp Moslaen 5 5301
Sl 38l Bl J (S lel @)l alopo slaanso
90y adlllao L'),{I 5 ol 03¢ 650k s Sis Bble 5ol
el o33 5 oy sl (Glopl aje g ol (Hg> slaailly
Jle el 5o s Jle oMo b (659b ol ddlate 45 bl
5 bl i)l sl bgy 1l il a2lge gilul slaosyy
P Pl ol i oolail e 3 g (sladl i acgoro
o9 b

3 nl) 38U oy (93)) 39y S )3 (V) e 5 5l
5 03905 ool s (g505d0ly gla Je I sl 5)00 Blual 4y
4o 9 450, 3ygls 3]y 3 Y IVF L O (gl e
b Lials

2SS Cad ay calivre Gllle 4 s o &S 465 lea
90 (liwiss (65y0liS Vg mme gl Ol oolpiin slaciasd
o clag) Lol G, b g (00 plad atysn) adye &b)b oSy
Gyg st dn 4 gl ol 0l dplxe clled slie p Sban e
bl asue) 33 (bS5 gola (yn 055 4l g g9-290
48,55 g0 lelgi )9S ) (5))gliS drwgs 9 Ol (g)lS el
Al 3 o)l as )3 pte 9o Cpl M5 o 1V ol
D oy Ol jo il Jlodd



Vol cadled glae p obad 3o o9 9,509, b 5kl (soaSiud 1o (653l O oudd plod gLy Ammslono

i 3o Lol sy cpl 53 25l o (asuie S e Sl (ool
A Al jauass (lbauia ww g bb e (arass lacyld 4
Lol o dlacddls 5l cloas 51 S o oslitul (sliey daculad
oy obdnia oS amd o Lo V S g 0 00 yanass
Vgamo b g losd ana o)l wlol p oS conl (logus cullad
ol 1y 5 cals bl oS placld auie e s 4

Al e Cawd 4 4 0 pbl

92 4 b ja ot (bl b plaw 53 djlo oo wal)S e
33)5 (oo s 0)93 (Sl ddjr g Jgmaze ladyja 095
Iy 03y S o plete yite ol e | Cobi sladie (pioren
Jomame dizn |y loaiie oS clled glie  obaise pluw
A5 50 pite |y by 5o S cdedih > @ a5 b g AS o 8D
DS
5 Lpassip i olol boly) ABC g (os 15
o3l olejls sl 45Ty Sloas a g cpe Y slaclld

~N

el
Activities

-

e S
Cost centres

—>

Base —» Costs
determination »| allocation in

ua....a.’?u ng 4.1>).A 4 ..................................................... ’ ua.ua.’x; P}b 4.1>).o
First stage of the Second stage if the
allocation allocation

ABC a2 030950 - JSd
Figure 1- The executive mechanism of ABC system

a cyllsd 4 sl yanass aujeCa ol o o
8 b lawg | @rie By Cuns P
&e dpp JS :Cj

2 bl e > Cllad o ja wmd o (L5 (V)dolee
aiapp ) mlie Bpae (bdus o oo ply culld (sl
Gl Ao gy yo mlis

5 (Brmae Sitd) elime sloaiyzn ABC i 5
9 4B panass 3 & bogrpe Cullid ) (Sl 5908 o
b Ol gloai o) pudime pé sladiyjp parass >
ceb wdlld Gl g obainie Ghg) caiF cpd B30 il
JB g5 lulid B (98T o olaairia 5l g)bu Cosl 0
B> 9 el (Bymao lgo din By G2 L 2L
035 ey o5 b S b Losits il lyicee o s
) 2B g2y 4o maiiime s sladia b )by sladisa
0l aSlyl lod s an b 5 A bl 0 Slods 51 S pp s
wlio slalus el Jdods ABC i yd Wdgas 03> yanass
g lad e (o asd (0 8y WS o odlainl lads (o wupad jd
9 gluad jolaie a1y oaal o 4 ol 4y LSSl e LB

o=l 3L 3590 ledMbl g Lol L(VF) sy o (a8l (¢ S puonas

slacuie ABC L «cidld slie p oban o 5l ool
alon 1oyl olped 4y lojlw (gl (0L
3 preee il =Y bauze S, sp g oSl =)
Slwigr pryad 2 G pSmeal Y Jb Slles
ool a8l g e i el ololi—F eyl
LS Giyteby g olides S8 -0 (o) oS L
903 plod Sl el —F (e FEBD 9 Srmone
Y gao (6,135 Cand
Ol oasi pled olag dwlxe (sl ABC ui])é el sl jo
i 5 Ll o ol ()] (S1aSad 5 (559liS
sl 639t Ol oad plad diyja (g)lilus s 53 e
preditons Slga (13905 @218 ol & lijes Jlad 4l olj)olis
Dd Jees 0l (355 Sgie 15 Gl )l (Brae i Jold)
Jee> 5 oglaan 9)9) paitans 330203 ¢ (Imalysn ol 5 (3l)dy
5o begld sl 039 (Jgaze (35S 9 (2950 430 5
agjp ped Al yo )0 .l odgy ol Ay g ol paS Agr Jolis
aasloes (¥) Jgoo b §1 edlizsl b ABC o, 5 odlize b lnciollad
20,5 oo
ca = X2, Paj Cj )



1Y 5l o o loud PP al (659l armgs g slaiBl ag s Vo Y

=29 u—’] 4l u)b ‘u—J raJ_f Jya?m 90 )Lg)w 9 foriuno &
Cowlodds Glgie ¥ Jodo 50 oS aaiyja (pl) (sl ol dwlre
U cov 5:5ke 1 j ems o bt aosl j3 1) S5 bl se2
3y o )18 polie ()]

PAS A5 sly aatge Sls Jide \ o ¥ Jsbe 5
odimdylis a8 MBbe (ome; djed zex) JbL, YYFY-IF)
dge )3 (o) e gex & bgiye A5 Mg sl jlde (35 e
e il clmlie JBls e jebped 5 ool peitae g
PeS el & Wb (o)) Jby VWA paS
aiine Olgo )3 )1 ()lrgr 4 bgiye paS Wg A Jlade
) Mg lp auge e (pyiie 5 npteS oped ABl(e
Juy YYEEFFY 5 (1 ooleg) Jby OVY sl iyt ol &b
b o paiitene € dlge 5 ()bl i zez)

5 Cibdy g Cubly wuslS Calizee oy p3 00 B pune (slaodlys
Al )550liS” el 0ad By im0 (sla o3l Al picren
aalylol 51 VYAS-AY cly; Jlw j Job50 ped liwjes Jlos
Syl adilaie ol3yeliS g (65yoliS & ljg g adlate O lojle
A ool EXCell (g )58le 5 lslone ol (gl (Y) sl 0k
» Sledbl il el (liey (olodjo plu (Lol Baa
Wl o > coy 5 ol e Cols) (g gldow (sladin;

=W
L;lmu»Lw \ LJ9J'_> » Cwl 00 &9)_.\» d)_g)n Lglmua}l.w
Jobd 48’ (SaS1y slapadld g Sle (ke oz 1 5555

Mﬁ&m»ﬁ ‘M.S;.m b"o dh@,& ‘:Qﬂ..pg.? )Loi -9 JQ»
Table 1- Descriptive statistics of direct indirect and overhead materials costs
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. Sl . Standard Ny Sads o Sl Sl
Variable Average Median - . Variation - .
Number . X devation Skewness  Extension Minimum Maximum
name ( Rial) (Rial) - range
(Rial)
17 4592392.41 678527.00 7652972.581 1.845 2.259 23658043 12098 23670141
Wheat
u_j 45])&:)):)
17 4081180.00 2006574.00 6364352.644 2.114 4.056 22459921 521 22460442
Corn
T&? | 34 8673572.47 2090156.00 13889055.599 1.910 2.626 43775857 12619 43788476
otal

g Sl tisle
Source: Research calculations
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Table 2- Computing agriculture water provision in 2018

Costs (Rial)  (Jb,) Lag

Utilization cost  ¢,ls,0 500 43 451117071436
Dam depreciation cost s SMezwl auja 59309046905
Annual utilization of Dez dam > s Yl (gyld 0,0 403 450000000000
Cost of facilities and networks depreciation laaSus 5 cluwl Mgl 40} 144492653333
Cost of annual benefit of capital depreciation ale yw 4Ll o 00 S Mgl 450 1576789687320
Total costs  ay ja ggeme 2681708458994
o (o ia) )45 5 oo el N S 2615000000
Total irrigation water consumption and preservation
(o33 85 IS & dylojos Cum b ay i (585 L5 3 b (g lulas (g)) (659US O S yio Sy (sl iz
Provision cost of one cubic mater agriculture water (accounting method consideringcost of utilized capital 1026
opportunity)
Pl il ol Cagd il el 550 005 plos (sl 4 Cmd pAIBL 29 203 Y 3]
If there s 20 percent pure profit, the ratio between total price and water price is equal to: 1231
dibie Ol Glojls (5052 08¢ 5 A (sl 5 Lol i o
Source: Statistics and costs of dam and exploitation of water organization of the region.
ABC Licallad &y aidly amass 452 -V Josa
Table 3- Devoted costs related to ABC activities
Wheat ol s Corn gl &ils w,b Total gea
Direct substances (Rial) (b)) wabios dlge
Consumed seed 3 pas )4 3933627 3394216 7327843
Seed Winnow ,i, ¢,l>4 12098 521 12619
Seed disinfect )i, ;3,5 Ssbe 1o 12202 2998 15201
Seed transport i o> 81229 48288 129517
Seeding b4 678527 917404 1595931
Other Lo 83582 2006574 2090156
. Sum of direct substances puiiuwe slge zox 4801265 6370002 11171267
Direct wage (Rial)  (Jb)) msitae djeiwd
Harvest 4,5 2235748 2933036 5168785
20je 2 de g Sgless 325562 231048 556610
Collection and transport in the farm
Thrash s o> 179783 22447 202230
Clear the product Joase ;3,5 S 14430 5976 20406
Other ,L. 1444342 3004437 44448779
Sum of direct Wage subius 5jeiwd o> 4199865 6196945 10396810
(Overload) (Rial)  (Jb,) ;b
g el g siluode] wih o 7112958 4882885 11995843
(Sum of, preparing and plowing cost)
(Sum of irrigation cost) (¢,lul 4o 3a ze> 21328034 22460442 36498218
(Sum of indirect SUDStaNCeSs) pibiws pé dlgo zox 14120660 9693514 23814174
(Sum of, packing and etc) ..q saodin ze> 139451 242374 381825
Cubly g Jo 4z go
(Sum of transport and harvest cost) 2698297 3284883 5983179
(Sum of ground Cost) e; 45 zes> 23670141 16249017 39919158
(Overload cost) by ges> 69069541 56813114 118592397
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Oigi bl sisle
Source: Research findings

u.ul_w])J DHUA d)]Aj)B uw)JLo dLmJ9Jw) 29 LW Ml?m
aloe acylled 4 4o pMBI papud (sl 5 ol Cwts pl3)|
2 leg 5 ger Nodioo SISl ile slo sl )3 5 00l

3L plp b el aie  (Sily e 5l ) (gt

P ol o d a8l e aess dbe Hlbe ol s
il ool ¥ Joao

o Ple 2 pued GBS (3R g dle dls ol )

A yo ) &8 glodyjo S e bl cllb-anja (Kl

855 glin I Sy ) b o g e 013 st sl

ABC bieyled 4y bdiy 3o amasd dwoyd —€ Jgda
Table 4- Percentage of costs devotion to ABC activities

Wheat of o8 Corn (gl &y w,d  Total aes
Direct substances puiiuwe dge
Consumed seed 0 )% 0.819 0.5328 1.3518
Seed Winnow ,4, ¢,l>4 0.003 0.0001 0.0031
Seed disinfect ,i, 3,5 JSebe 1o 0.003 0.0005 0.0035
Seed transport ,% jo> 0.017 0.0076 0.0246
Seeding _.sb,% 0.141 0.1440 0.285
Other ,,L. 0.017 0.3150 0.332
Sum of direct SubStances wsiiws slge o> 1 1 2
Direct wage :puiime 5joiwd
Harvest 4, 0.532 0.473 1.005
w250 2 Jo> 9 gl e 0.078 0.037 0.115
Collection and transport in the farm
Thrash ¢S ey5 0.043 0.004 0.047
Clear the product Jgwase 3,5 Sb 0.003 0.001 0.004
Other ,,L. 0.344 0.485 0.829
Sum of direct Wage subiuws 5jeiwd o> 1 1 2
Overload L,
ng b g sjlworlel dija o 0.103 0.086 0.189
Sum of preparing and plowing cost
Sum of irrigation cost (¢ ,ll auja e 0.309 0.395 0.704
Sum of indirect SUDStaNCes piiiwe pé dlgo gos 0.204 0.171 0.375
Sum of, packing and etc ..y siuaiw o> 0.002 0.004 0.006
etby g Jo> im oo 0.039 0.058 0.097
Sum of transport and harvest cost
Sum of ground Cost ;yeej 45 e 0.343 0.286 0.629
Overload cost )Ly zex 1 1 2

i sbaasl :isle
Source: Research findings

ol 0dal £ 90 Jglis 13 caSo o s p Ol Cuasd dunlxe
ABC by, dy cenSo o o 2 Ol Cad £ Jgi 31llas
5 VFFD Cui ey ol gl @b 5 (o paS Y game ¢l
oy d ol Glojle i bgy 4 sl jd b duwlbe Jb,V0
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Table 5- Sum of costs of direct elements and wages in ABC method
Wheat ol 008 Corn of &ils w5 Sum zex

Production price (Rial) (Jb,) 455 sl 78070671 69370060 140160473
Product volume (Hectar) (,kSa) uJg poxs 3600 6257
L os plo
(Jbo) g 5" 2 005 3 sl 21686 11088
Total price of product per Kg (Rial)
Guarantee price of sales (Rial) (JU,) (558 wods Cuosd 14300 11502

Ratio between irrigation cost and total product cost
(77 55) Jpasmo A5 atasm 4 (oll 4o Comiit Jpamo ol 10 (rad Cuagdit S 10 )3 Jpuamo 35 (5o =0l (ool 46,5
Suggested water tariff = Productivity of product per hectare* Guaranteed price per kg of product* The ratio between
irrigation cost and product production (3% substitution)
CuiS o gdaw e 95 Ol =(3,Shes) LS 2 )3 a5 e
Productivity per hectare (function)= direct productivity into area under cultivation
1575 @l 0o e O (o3l 48 =0l (eSo i o Caid
gy slaazily s lo
Source: Research findings

‘:ti u)b 9 'o..\.»f Jsm )bABC U"S} )‘ ui wﬁ 3)91).1 - Js»
Table 6- Computing water price by ABC method for wheat and corn

Jgpaxe oAl o, & pus
Product Corn Wheat
AT S 5 21230 30926
Avrea under cultivation-Hectar
SolS—Jos s 132836110
PS5 (e 111333600
Productivity- Kg
>k S50 0 2 255 clie 6257 3600
Productivity per hectare function
() Jgame (9,8 (o Cand 11502 14300
Guaranteed price of product sales (Rial)
(Jy i) b o oologg ey 24298241 14449372
Suggested water tariff (Thousands Rial)
(e o) g ol o 16000 10000

Delivered water (per cubic meter)
(JLs) YRV Jlo casSle iy Ol cnd
Water price 1519 1445
per cubic meter 2018 (Rial)

Oigi ¢ sl isle
Source: Research findings

VY I il i ol b )3 5 l 28 el T ol Jodlsl Ly oS 52 0ad Lo (sl (o2 4 A Jgi

$505kiS O abzn el > Ol Cead dunglia b Jlo a8l 0 Jby b )3 g o puiS Jpamo 93 0 (gl b5 9 39w S0
pole 48 395 o Jols asn ool F Jgds 5l ol cund & 485 el Ol CxSo yio pb o ()l jae el ol 4l
9 u_.:] raAj ‘_Jy.a.’xa 90 LgI)J ui ULA)LA: P9y A 0L dowlwo ..\J]‘_sp Cawd 61’976 ui > u] ‘_g.)LQ(.Mw

U 65pslS Ol atim el e 3l a8 s ol 4l @3 s B9y A cSs o sy ol Cad A Jgun sillas
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Table 7- Datacalculating method and price computing based on water organization (traditional)

Preparation cost (Rial) (JU,) sjlwaslel a5

Irrigation (¢,L.
Plow 453
DisC Kuwd
Leveling zlaws
Terrace caue)S
Other ,,L.
silwoslel atrze gax
Sum of preparation cost

0l 5l B Slg> 98
Bought animal fertilizer
Slo 395 Joo o
Transportation price of fertilizer
Sl 295 (B8 Abje
Price of fertilization
ol 6yl 3 alend 345
Chemical fertilizer
tlrord 355 o 432
Price of chemical fertilization
stlrond 355 (L3S Az
Cost of chemical fertilization

Consumed seed a0 )4
Seed wWinnow ,i, ¢)l>4
2RSS (Fohe 1S
Seed disinfecting
Seed transport ,% Jo>
Seeding b,
Other ,l.

Cudls die gax
Sum of plant cost

Water cost L, |
Irrigation (¢,L.
Fertilization >

395 Jo aizjo

Cost of fertilizer transport

Wheat 4l 008 Corn o &ils w5 Sum zex
188237 221449 564773
1507206 1517763 4702003
104965 1251753 3373394
471883 513778 1656442
539140 573123 1745063
129683 344573 518942
3879113 4422439 12560616

Planting cost (Rial) (JU,) cwils a2
Fertilizer 555

485959 485959 1821586

87684 746159 916675

40521 28673 133494

2285244 2699240 7295964

69798 87434 228279

334953 479025 1143080

Seed .y

3933627 3394216 10834627

12098 521 22509

12202 2998 22447

81229 48288 202438

678527 917404 2305088

83582 2006574 2224483
8105423 11192485 27150670

Growing cost ( Rial) (JU,) cudls aij

5796454 8961026 21676263
175142 2986800 6966924
1569965 3264929 6183410

62281 100094 225010
329976 41869 1066932

sBbdsS e
Cost of fertilizing
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Crashing s als 4248 112421 121396
Diluting 5,8 s 396 21031 22096
Herbicide :scale 638756 1010627 2045180
Insecticide o i 234484 169767 563128
Other poisons pgew ple 3894 12785 21052
Spraying e 668199 810959 2014758
bl O3 ;
_ (Bl Sl 0jile 312 11723 12140
Biogenetic fighting with other pests
Other L. 547927 2158830 2970945
Cubly
R e 11610033 20039361 43826228
Sum of growing costs
Harvest cost (Rial) (JU,) cuils p 4y 5
Harvest 4,5 2235748 2933036 7238514
a2 e oglass 325562 231048 789345
Collecting and transporting in the farm
Trashing s oye s 179783 22447 388905
43,8 S
Jpazee 025 Sb 5976 39917
Clearing the product 14430
b S’ stz
S % e (s 45581 31401 122520
Packing in package or box
5L T auwS
Sy S S 86206 98054 250304
Bag making and loading
Transport Jes 892396 1374045 3075234
Other L. 1444342 3004437 4790062
by azm gor 5224048 7700444 16703802
Sum of harvest cost
Ground costs (Rial) (JU,) cwmej 432
Ground cost (yeej auja 11602795 16104922 39919158
(e yo )3)_»\993' lo aie zex 40421413 59459650 140160474
Sum of production costs (per hectare)
(US) cutS 5 a1y 5
Multiply: area under cultivation (hectare) 30926 21230
Q\!ya}u J§ W) Pln[i LSLQd L el )J"){
1250072613940 1262328373634 2512400987575

Equals to total cost of the whole product

ko slaal sl
Source: Research findings
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Al oliwa 18U g5y0liS (i5u ) Ol Gpas (o635 dgts j0
dgis Byan | (B CBlge & s of5,5lS 0,8 0BT L,
sbialy )3 g0 3 sy (bjeel slaplles Bk 5l Ol b
5 S oyt L O Al (ppiored Al L)l jlais 00 S
sokaie 4y )Ltb Cov g)lul (gl by ) edlitel 4 )j)5liS” 5255
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Table 8- Estimation and results of the table (7)

Wheat 4l 008 Corn o &ils w3 Sum  zes
Profit and 10ss ;b ; g 3gw < 90
s
(p,555) 35 o> 76428000 132836110 209264110
Product volume
Multiply sales price per kilogram (Rial)
g0 Cawl pl
(o) 2% & “_ e 1092920400000 1527880937220 2620801337220
Equals to sales price (Rial)
SN gazes 05 plod (slog 29 o8 -1250072613940 -1262328373634 2512400987575
Deduction of profit total price of product
AL 0bj b g L el ol -157152213940 265552563586 108400349645
Equals to impure profit or loss
(Juy) &Yoo JS ol plos sl 1250072613940 1262328373634 2512400987575
Total price of the wheat products (Rial)
o “” el st 76428000 132836110 209264110
Divided into production volume
(o) 552 033 ples i b ol L 16356 9503 12006

Equals to total price per kilogram (Rial)

T¥i Jgama ohS yb 0ai dule b9, Coosdit )i y0 )3 Jouamme Mgi (lime =0l (oolpidun 48y

S ;e  pundl Mg (lime =(0,8ee) S ya 5 a5 liee

k525 Ol w2y el O (0l 48,5 =0] xS oy o

Oidgl sl isle
Source: Research findings

I olojler o9y & ol Ceond 3,914 Jous

Table 9- estimation of water price based on water organization method

Jgmazo & pws & Al yb
Product Wheat Corn
Area under cultivation ,kSa-cuS p; mdaw 30926 21230
Productivity Kg p,5olS-sJg ol5e 76428000 12836110
(2,5lac) LS8 12 2 55 e 2471 6257
Productivity per hectare function
(JU) 028 dpulone g Con 16356 12006
Calculated sales price (Rial)
() 035 ulone g oo ol g ol ol s 1212642 2253625
Suggested price of water based on calculated sales price(Rial)
Delivered water(cubic meter) (cuse o) (boos Ol v 10000 16000
Wiater price cubic meter s ool cunid 121 141
Uik gy sbaaidl RN
Source: Research findings
9 Slej el pae g Y gama (gl LA (39591 59y iul38) m U g Sy

&»duul&omwb))&ogwﬁbwsw)bd&p
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Vol caled haw p abais 3o ooy 9559y b skl SaSd 53 (653l f oud plod (log dmwlno

Coponl Pl dgdo 93 (pl (ot blS)l (585 a3y 9 (65)5LiS
s bgrpe y00l 55 )3 (65,5US 2liS5 5 Il 15 .ol
D9 W g (6,38 Wby isu ol ) Hdis g cal )bl g
WS (0 1y 25 6590 0 9 W Cape 38 Jol

(ABC) cdleb (slive  (obairsn Jao &8 sl pledl bl
i (=22l &lge 9 LadgaeS 59830 3130 5l (6l Canilys
06l Ol sod g amd gy 1) Of plojls (i abaje
Ll il e g 5 JoT 1) clled slie jp obasyjo
locdggs b ABC gy ol 130 ols olisy1 1, o g colallas plc
Silwodly 5 arwg LSl Cowl 03y5) wal, 84S Lla Solw o
g Laainje silwaing 4 Glpde BMe @ d25L 9 0y (it
sl 03905 S 1) J9:8 LB cungllae ()9iST dgu andls il
Coulio 2bd o by 93 ol Sl ool (glajlins &) d2g5 L Lol
Olosls (st (2l o w6551 Ol (g2 5l g oS
Dges Culled sliny oba 3o wiaww (jlwodly 4 plasl (]

2 adsl gy &5 258 00 Sy <09y ol SIS J S
sl o plap Gilwosly cua oY Gl Shy pogad
S35 9 xS mremal pal 3 (s B oS 15 Jlaise eyl
2 izpen =S )18 elil )50 llid slue p (obanje
e Sl Gl Joled 48793, 5 e oty ST sla gy
Saadgy (o Ll (e Gl J g aadrdg plage
b o 32 4239 L o asliio § (ABB) cullad (slia s
g 4l pol Gimeh b bl @l duglie 5715 oloj colled

P e gl N5 5 Lol mone Copte nlply 298
Bl ol Gl S a g es wlg e O By ae
3 S s SalS ) ol gy Bpas (b ety
O ois plas sl oy ol L5 e JLael (gla b,
oy ) dnwg ) Ol (oolambl i cogi Ologe 45 A5l
Sl o

Sl mard gy Cdld liso (bl o e
) Lt (gl Of plajle (gt (2baD B wlus 4 Cons
i | 03lail pg it 5l (Sbgy Lt doxi ol oS yled
Jlomd anb 55 oyl oass » cdld lie  obainie
P98 by a9y CSp dn dag L aS bl (b
Gil38l imen 9 )9-iS Glawg Sk g Sk laacye
> & S el Bl oo Sledbl jl edlatul (i,
Gl 033,35 59lpl3)l

iamsnr ol p3Y Ol 0 plod (oo 4 d g5 b D95 o dlgiiin
&S b il Bl 50,05 Ggo a4 Ol F5 33,5 Mol Ol Lanass
25 ol 4y (o Byae Sl (S gy 5 O Sl talS el
Al Gl 05,9l a0l g S o5 s sl 3 (e
3,8 salgs S8 55 ()bl 033L dgute 42 pel () oS

b e 45 08 bl aon ol Gl ol
@ Gy Sl e s ol (S Sl clld sy
8 i cnl (2hb g silwosle b 45T 03L (335 (6 waeus
Sl @505y 38l 9 0323)5 Byl Copie s (SN
5 Lo S clus 300,50 (b €S (6ygls
dxwg g Ol Sy i Jolite bLS) 4y d g 3 Lo yasy

&l

1-  Agricultural Ministery. 2000. The report of producing agriculture crops cost. Programming and budget assistance
statistics and information administration. (In Persian)

2-  Agriculture Ministery. 1997. Statistics and information center. (In Persian)

3- Garrido A., and Calatrava J. 2014. Agricultural water pricing: EU and Mexico, this is one of the background
reports supporting the OECD study. Sustainable management of water resources in agriculture. Available at
www.oecd.org/water.

4-  Aminian F. 2009. Determinatin of agriculturalwater’s economic value: A case study underground water sources of
damghan. M.S. thesis, University of Tabriz, Iran. (In Persian)

5-  Cooper R., and Kaplan RS. 1988. Measure costs right: make the right lesisions. USA: Harward Business Review;
pp: 96-103.

6- Chifamba E., Nyanga T., and Gukurume S. 2015. Irrigation water pricing and cost recuperation for sustainability
of irrigation projects in Nyanyadzi, Zimbabwe. Russian Journal of Agricultural and Socio-Economic Sciences
3(15).

7- Doppler W., Salman A.Z., Al-Karablieh E.K., and Wolff H.P. 2002. The impact of water price strategies on the

allocation of irrigation water: The case of the Jordan Valley. Agricultural Water Management 55: 171-182.

1- Activity Based Budget
2- Oriented Activity-Based Budgeting Time



1Y 5l o oyloud FF al (6559l armgs g olaiBl agpii Y Ve

10-

11-

12-

13-

14-

15-

16-

Ehsani M., Hayati B., Dashti Gh., Ghahremanzadeh M., and Hosseinizadeh J. 2011. Calculating economical value
of water in barleycorn production in irrigation network of Ghazwin plain. Journal of Water and Soil Science
22(11):187-200. (In Persian)

Hosseinzadeh J., and Kazamiyeh F. 2016. Place of water resource management in agriculture development: A case
study in Tabriz plain. Journal of Economic Research and Agriculture Development of Iran 44(3): 369-377. (In
Persian)

Khajavi Sh., Hallaj M., and Sheikh A. 2016. Studying effect of function total water price of system based on
management belief of relevance and efficiency of resulted data of the system: A case study petrochemical industry
of Iran. Journal of Financial Accounting 8(29): 156-139. (In Persian)

Mansouri M., and Ghiasi A. 2011. Computing total price of agriculture water of cistern dams based on economical
engineering: A case study in Mahabad and Barun cistern dams in Western Azarbiajan. Journal of Economy
Agriculture and Development 10(37): 171-192. (In Persian)

Montazeri A., and Mirshafiee S. 2012. Development and application of multi standard phase modulation of water
pricing in irrigation networks. Journal of Irrigation and Drainage of Iran 6(3): 226-237. (In Persian)

Namazi M. 2008. Introducing second generation of cost finding based on activity (TDABC). Journal of
Accountant 22(192). (In Persian)

Rahnamaei Rudposhti F. 2008. Management accounting based on value creating cost management. Islamic Azad
University Publication, Science and Research Branch. (In Persian)

Rezania A., Meshkizadeh M., Zibanchi M.H., and Sharifipour M. 2006. Optimization of irrigation networks design
and drainage using value engineering. Fourth National Value Engineering Conference, 10" January 2009. (In
Persian)

Venot J.P., Molle F., and Hassan Y. 2013. Irrigated agriculture, water pricing and water savings in the Lower
Jordan River Basin in Jordan. Colombo, Sri Lanka: International Water Management Institute. 61p.



Journal of Agricultural Economics & Development 329l drwgi g Sbadl 4y yi
Vol. 34, No. 1, Spring 2020, p. 97-111 S AV-IN .o YRR Sl o 0,led FF e

Calculating Total Cost of Agriculture Water in Irrigation Networks using ABC
Method
(A Case Study of Irrigation Network in Dez in North Khuzestan District)

F. Baktash!- K. Azarbayjani?*- Gh. Hossain Kiani’- S. Karimzade*
Received: 04-02-2020
Accepted: 25-02-2020

Introduction: One of the most efficient methods of demand management that leads to the regulation of water
consumption pattern is amendment of pricing system based on total price of water in agriculture sector. In fact,
one of the best policies and methods to maintain water resources through proper water pricing in different
regions is to utilize an optimum pattern of water consumption. Evaluating common systems of irrigation in
Khouzestan (Dez network) has indicated that the functions of most of them have been decreased because of
defect in design and implementation, inappropriate maintenance, delaying in repair and lack of proper
management. Economically, the costs of investment and projects construction has been considerably more than
the predicted amount; moreover, the projects construction mostly lasts longer than the due date. In terms of
management and utilization, decimation of water leads to stagnant water and salinity problems. Therefore,
inappropriate utilization causes injustice in water distribution and discrimination among utilizers.

Materials and Methods: This study aimed to calculate the total cost of agriculture water considering
funding costs, utilization costs and maintaining the costs of facilities from the perspective of Water Organization
of North Khuzestan district and determining the total cost of agriculture water in irrigation network using
Activity-Based Costing (ABC) method in the crop year 2018. Activity based costing is a cost-finding system that
uses cost stimulants of activities to assign overhead costs of products. In fact, it is a resource consumption model
that can provide proper information to help making decision about the improvement of product process.
Statistics and required data were collected from agricultural Jahad organization of Khouzestan province and
water affair organization of North Khouzestan district.

Results and Discussion: The price of water per cubic-meter in each activity based on costing method for
wheat and corn products are 1445 and 1519 Rials respectively. It can be concluded that the quantities calculated
by the Water Organization for both wheat and corn are much less than the quantities of agriculture water
provision cost that is equal to 1231 Rials. Thus, the prices paid by the farmers for the products, wheat and corn,
which are 142.1 and 201.3 respectively, are less than the cost of water supply. Therefore, the paid price of water
could not compensate the cost of water supply. In general, it is revealed that the activity based costing (ABC)
system can be one of the management solution to achieve the accurate decision making to resolve the
informational requirements of the management and to benefit the company by implementing and planning this
system. In addition, the results show that using ABC method in computing total cost of agriculture water in
North Khuzestan leads to more accurate overhead costs dedication that causes not only to obtain accurate and
correct data but also to acquire simple implementation of costing system that can benefit the managers strongly.

Conclusion: The study finds that ABC system is more accurate and correct to compute overhead costs and
leads to accurate and correct data beside simplicity in executing a cost finding system that can have many profits
for the managers. Considering the total cost of water, it is necessary to amend the water assignment and increase
the water price gradually to decrease wasting water and prevent from overuse of water. Moreover, it is necessary
to expand the area under cultivation and increase the farmers' income to improve the output of irrigation.

As water is the essential element to produce agricultural crops, costing policy based on the real cost of water
should be executed gradually. It should be noticed that pricing water based on the real water price is not enough.
The total costs obtained from the farmers should be applied to improve the water resources of agricultural
sections and efficient management of water supply plan.

Keywords: Activity-based costing, Traditional costing, Total cost, Total cost of water
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