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Table 1- Statistical data related to irrigated crops in Tajan Basin in 2018 (per hectare)

Joamo CoiS law 5, Slos 2ol 395 oA 9w

Crop Cultivation area (ha)  Yield (kg) Water (m?) Fertilizer (kg) ~ Net profit (Thousand Rials)
& 27741 4309 290 57986

Rice
pS 1757 3579 250 16227

Wheat
< 2075 3769 279 15862

Corn
5% 575 2374 267 4976

Rapeseed

(Yo 5¥) e
Source:(30. 4)
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Table 2- Comparison of current cropping pattern with results of PMP model based on different scenarios of available water
(Unit: Hectare)

Sl gebaw b 5o EAJUVEL IRV Y o patd 33 O Lials gy luw
Cultivation area Basic pattern Unit of changes Scenarios of reduction available water
5% 10% 15%
o 27741 e 26450.706 25165.706 23885.662
Rice Quantity
Loy -4.651 -9.285 -13.898
Percent
pAS Sde 1665.892 1574.619 1483.153
Wheat 175t Quantity
KWR -5.185 -10.380 -15.586
Percent
& s 1859.584 1638.485 1410.813
Corn 2075 Quantity
KWR -10.381 -21.037 -32.009
Percent
1518 575 e 472.561 366.371 255.844
Rapeseed Quantity
KWR -17.816 -36.283 -55.505
Percent
JS S mdaws JiRv 30448.743 28744.811 27035.472
Total cultivation area 32148 Quantity
Loy -5.285 -10.586 -15.903
Percent
(Jby oyoeee) (o las) capgllae e 60599 60587 60566
Expected utility (Million 60603 Quantity
Rials)
Loy -0.006 -0.026 -0.061
Percent
aaw 4 (sl capgllae s 1.88 JiRv 1.99 2.10 2.24
cuis Quantity
Ratio expected utility to
crop level
Source: Research findings Geios ol sl
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Table 3- Comparison of current cropping pattern with results of PMP model based on different scenarios of available
fertilizer (Unit: Hectare)

CdS 5 g w4l ! Oyt a2y O3 53 395 B (glagy sl
Cultivation area Basic pattern Unit of changes Scenarios of reduction available fertilizer
5% 10% 15%
oy 27741 Jxe 26938.940 25156.596 25299.685
Rice Quantity
Loy -2.891 -5.711 -8.800
Percent
puS 1757 Sado 1614.872 1470.914 1320.296
Wheat Quantity
KWR -8.089 -16.283 -24.855
Percent
& 2075 Slado 1743.176 1403.665 1079.632
Corn Quantity
Aoy -15.992 -32.354 -47.97
Percent
1518 J{EvHA 372.342 163.822 0
Rapeseed 575 Quantity
LoD -35.245 -71.509 -100
Percent
S cuss pdaws SlAde 30669.329 29194.997 27699.619
Total cultivation 32148 Quantity
area
Loy -4.599 -9.185 -13.837
Percent
sl copgllas J{EvHA 60600 60592 60578
(U cy9eee) 60603 Quantity
Expected utility
(Million Rials)
oD -0.004 -0.018 -0.041
Percent
&oasl Cugllan s SlAde 1.97 2.07 2.18
S g 4 1.88 Quantity

Ratio expected
utility to crop level

Source: Research findings
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Table 4- Comparison of Stability index in current cropping pattern and PMP model based on different scenarios of available
water and fertilizer

Silub pasls gl )
Stability index b R poves}
Basic Unit of
pattern  changes

o pwd 5 o Lials gbgs Jluw
Scenarios of reduction available water

P ywd 3 39S uals slags luw
Scenarios of reduction available fertilizer

5% 10% 15% 5% 10% 15%
bpae ol e 12307.37 e 12344.35 12387.97 12439.583  12305.127  12289.434 12268.038

Used water Quantity

Loy 0.300 0.654 1.07 -0.018 -0.145 -0.319
Percent

Syan 3¢5 ke JRe 295.4 294.73 293.932 294.74 293.33 291.989
Used fertilizer 29598 Quantity

Loy -0.195 -0.422 -0.691 -0.418 -0.895 -1.348
Percent

Source: Research findings
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Introduction: Water scarcity, improper management of water resources, excessive application of chemical
inputs, and lack of proper cultivation patterns are present in agriculture. Lack of attention to these cases will
inflict irreparable damage on the agricultural sector. Accordingly, attention to sustainable agriculture,
conservation of water resources and prevention of improper use of chemical fertilizers are essential to reduce
environmental pollution. In many cases, there is agreement on the river basin scale as a suitable spatial scale for
analysis of water resources management. Tajan Basin with area of about 4187 km? is one of the important parts
of Caspian Sea Basin .The Current status of water resources in Tajan basin due to decrease in river runoff, has

doubled the focus on the basin's water resources management.

Materials and Methods: In this study, with the help of positive mathematical planning and maximum
entropy approach in GAMS, policies to reduce the use of chemical fertilizers and water in selecting the
appropriate cultivation pattern for 2017 in the Tajan basin were reviewed. Within the model, the farmer
maximizes the expected utility of their stochastic income, subject to resource and non-negativity constraints. To
include both market and yields uncertainty, we calculated profit covariance matrices by using national averages
for prices and vyields for the 2018-2009 period. The resource constraints include land, water and fertilizer.
Selected irrigated crops in the region include rice, wheat, rapeseed and corn. In the present study for simulating
farmers' response, reduction scenarios including 5%, 10% and 15% of available water and fertilizer are
considered. There are also two environmental sustainability index that are related to amount of the used fertilizer
and water. The smaller the index is, the greater sustainability is provided in crop production.

Results and Discussion: Calibration of PMP pattern with maximum entropy approach showed that there is
no difference between the value of target function, inputs and cultivation level in the current situation and
calibration pattern. In all water reduction scenarios, the total cultivation area decreased. The results indicate that
the agriculture in the basin is vulnerable due to changes in available water. The 15% decrease in water resources
causes a significant decrease of 15/903% of the cultivation area. Cultivation area under fertilizer reduction
scenarios has been lower in comparison with water scenarios, and so reduces the used fertilizer and increases soil
conservation and water stock. In reduction scenarios of water and fertilizer, land reallocation is reduced due to
less reduction in expected utility of farmers. In water scarcity conditions and lack of fertilizer, rice and wheat
crops have higher economic benefits per hectare than other crops. The sustainability index for used fertilizer in
all reduction scenarios of water and fertilizer is lower than the current pattern. Also the index of the used water
in the PMP model is lower than the baseline in the region that decrease was 0.018%, 0.144% and 0.319% at
three levels of 5%, 10% and 15%, respectively. In the scenario of 15% reduction of fertilizer, land allocation and
economic benefits decreased by 13.83% and 0.034%, respectively. However used fertilizer and water index
improved to 1.348% and 0.319%, respectively. Therefore, improving the water and fertilizer application index
has a higher priority than reducing the expected utility in the region.

Conclusion: In the current cropping pattern, farmers do not pay attention to the environmental characteristics
and sustainability of the region. While with the policies of reducing the quantity and price of chemical inputs and
introducing different types of sustainability indicators, it is possible to develop a cultivation model. In addition to

earning the necessary profit, it enables the optimal use of fertilizer and water inputs. Changing the behavior of
farmers compared to the current pattern of input consumption requires strong motivation and reasons. Therefore,

1, 2 and 3- Ph.D. Candidate in Agricultural Economics, Associate Professor and Assistant Professor of Agricultural
Economics, Sari Agricultural Sciences and Natural Resources University, Sari, respectively.
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water quality tests and soil decomposition in the region, as well as providing appropriate formulas for optimal
use of chemical fertilizers is needed. Extension services to increase people's awareness is a good solution for

optimal use of inputs and increase the level of cultivation and farmers' profits.

Keywords: Expected utility, Positive mathematical programming, Sustainability index, Tajan basin
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Table 1- Theories and number of used indicators

& s Jolgs WadygS dlaxi
Theory Factors Number of indicators
Infrastructure
olasl 12
Economic
Location finding Political
NS PR 8
Sociol-economic
By sblse Lais 5 skl 8
Maintaining competitive benefits
IR IREY 14
Communication dimension
cloixl ayle yu TP vE VR 8
Social capital Structural dimension
Cognitive dimension
Cognitive abilities
LT Y D s 13 sls sanely 10
Human capital Metacognitive abilities
G.;LM ot sl ‘_gwlﬁg' 23

Non-cognitive abilities
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Source: References & Study findings
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Table 2- Factors affecting business location
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Political factors
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Increase in shareholders wealth )l lselos <g5 21531 4 Capacity for providing better customer service () yuie 4 yigo Sloss
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Table 3- Factors affecting Khezri agricultural corporation location

. ’.
Qe = .
Jolgs n LS (p ke
Factors © The most important indicators
Index value
Infrastructure factors Basic resources
@oladl Jolge 0.720 W 955 A (o yid etS 03l yraf 4y gyt

Economic factors
548y sUlja Lais g ol Jolge

Fertile land, Labour availability
4,55 (il 5 (65)5liS Jad jo g ol Bl o 8T Jlizsl

Factors of maintaining competitive 0.711 Employment of the majority of indigenous people in agricultural occupations and having
benefits experience
Socio-economic factors Development of Khazri area
ol Jolos 0.580 wdladdl cla 3guie
Political factors Economic incentives

Index of all factors

Dbyl sl isle
Source: Study findings
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Table 4- The impacts of location decision factors on the continuation of Khazri agricultural corporation activity

Ol i
Jolge ol Beyss o e
Factors Index The most important indicators

value

e Jolge 0.749 SB g5 5ol i Y Sl wl elis

Infrastructure factors Basic resources, Water plumbing facilities, Soil type
dlasl Jolge 0.731 OB IS a3y 5 )8 g 8 (695w S 0dleol e s g yiwd
Economic factors Fertile land, Labour availability, The purchasing power of consumers
4By (sblse Laas g 3loo) Jolgs 0723 Ohlelews g3 iol38l g ades ol 38l cud b ¢ g5y0liS Jad 4 gogs 31,81 Ll

Factors of maintaining
competitive benefits

Employment of the majority of indigenous people in agricultural occupations, Capacity for

increasing production, Increase in shareholders wealth

Socio-economic factors

dxol> 3,8 gly bl sbgl «igSiw Joxo g 0dlgild 4y (5335 ¢(g puad ddlaio dawg
Development of Khazri area, distance to family and residential area, Creating jobs for community

members

Political factors Effective fiscal policy, Economic incentives, work laws
Jolys J5 pad Lo 0.700

Index of all factors

hegy laasl, sl
Source: Study findings
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Table 5- Assessment of social capital in Khazri agricultural corporation

dlay! oA ol LsgS o i pkeo
Factors Index value The most important indicators
bl an 0.642
Communication dimension
Slexel 0.660 O o dlazel L6
Trust ' Staff reliability
Mutual understanding Accept differences
s 0.646 Sy d“uﬁj)‘ « OLS)K ‘5)13155
Commitment Staff loyalty to company values
S Ul s 0.637
Structural dimension
b aSs 0.620 JUSRUERCH I N PR I
Networks ' Respect each other's feelings
Ly, 0.655 S S s plin Ol jlas 5 GleMbl dole
Relations Exchange of information and opinions when making decisions
b 2 0.679
Cognitive dimension
d)ls“*“’ 0.656 OLS)\S O 6P 9 u‘“5)§ A>9) 39>9
Cooperation Existence of group and team spirit among employees
b u*’))l 0.702 OLS)L{ o ‘S)"":“’ JL‘ZQ"))‘ 9 Slal 2929
Values Existence of common goals and values between employees
J“"S‘c 5 u"'l'”" 0.652 SUSHE o S e gla 35l g Blanl g

Index of all factors

Existence of common goals and values between employees

Uibgh sbasl (sl
Source: Study findings
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Table 6- The impacts of social capital dimensions on the continuation of Khazri agricultural corporation activity

K
sl © ’”; [EXTPCRN I
Factors C The most important indicators
Index value
&5l an Lt . . .
Structural . L . -
. ] Combine information and ideas to complete tasks
dimension
EELEY o8y dilisee glaji50 (D (6ySden (S g e s S e Slajle L 5 Glaal da ;)
Cognitive 0.749 Joint values, goals and organizational vision between managers and employees, consensus among different
dimension parts of the company
bl ax S b Blaal a4y w5 (USHIS Gt (0,8 @il S b zdlie (pdld Coses )|
Communication 0.760 Prioritize the interests of the company over the interests of the individual, the seriousness of the employees
dimension and the commitment to the goals of the company
Jelge JS" sl 0.754 OUSHE g e o S e Jlojlw b g Blaal da i3

Index of all factors

Joint values, goals and organizational vision between managers and employees

Ui sl sl
Source: Study findings
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Table 7- Assessment of human capital in Khezri agricultural corporation

. |~
- QI = .
wadlze i Wdyo5" o Y3 mie
Factors o The most important indicators
Index value
AU b guiailyi — Y allgo 0644 355 db s g fad balaly o SleMbl e
Cognitive abilities The amount of information about one's job and career
SleMbl -l 0687 35 dbys g Jas b oabaly o cleMbl 50
Information ' The amount of information about one's job and career
Knowledge Computer skills
Sldp 5 25 sbo)lhe — 0.678 Wy 5 Jxd plomil 3 bolee 5 Gl
Technical and professional skills The amount of skills used in the job and profession
gaass = 0.579 J2d b g pe glaille (sl Jo ol ) Ul
Specialty Ability to provide solutions to job-related challenges
S5 nilyi Y aslge 555 S8l g sylie ol b ala, 45 Cind 5 g bl aBT 5o
Ll ,d 0.692 Awareness of one's strengths and weaknesses in relation to one's knowledge, beliefs and
Metacognitive abilities thoughts
S siailys Y ailge ) .
R 0.725 waed 3Sles Culgiue (D pdy
> b Accept responsibility for personal performance
Non- cognitive abilities
Jolgs JS' yad L 0.664 ased 3o Clgiue Spdy

Index of all factors

Accept responsibility for personal performance

el sl sl
Source: Study findings
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Table 8- The impact of human capital on the continuation of Khazri agricultural corporation activity
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. olxe c “
wadlge L B985 o 5 ke
Factors © The most important indicators
Index value
L;ol.w) dlzbd,\;a.ily =) diz]y: 0.695 \.hb)l.e(o dxuwg) L;l)_; o}:i&l
Cognitive abilities ' Motivation to develop skills
el —ul e b SleMbl gupns 4 dMe ¢ lojlo slacdloy g Blaal @d s g Jad b daly )3 cleMb)
Information 0.720 Information about the job and career, goals and missions of the organization, interest in sharing
information with colleagues
Gl — Ll b olsl lise cde (21 S g adllas 4 C3g anass g BMe 03l
0.669 Motivation, interest and time allocation to study and acquire new knowledge, familiarity with
Knowledge o
subsidies
Sl g 8 sbolee —¢ . -
e e |y 035
Technical and professional 0.733 e dngh Sy 05
skills Motivation to develop skills
N L&au] dl){ J> ol) djl)l ‘leu,«.‘l> w9 L}d) db))l ‘)l{ ]a.ou 9 J:ub PN ‘)Q.AM .)ﬁ)lf
Specialt 0.661 Application of expertise in work and work environment, accurate and fast assessment of
P y challenges, providing solutions for them
Bl ola gaiaily -V ddlse 0.698 5ok 30T, b dlasly (3 365 )18 5 Cans bl I aT
Metacognitive abilities ' Awareness of your weaknesses and strengths in relation to the learning process
5t gl criailg —Y adlge aed 38kes Clgine (s (2955 ) slo ©lae) S yntie (eloal Blaal (eli )3 (29)S (35S o0
Non- cognitive abilities 0.719 Group collaboration in the provision of shared social goals (group work skills), acceptance of
9 personal responsibility
J‘"?’c JS L)"’l‘“’ 0.698 L;a’?)f e (5\'“‘:’)\'@‘” ‘Lmb)l.@(o daan g d‘)‘f °}f»§jl

Index of all factors

Motivation to develop skills, teamwork skills

Uigd sl :isls
Source: Study findings
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Introduction: Almost all rural communities in Iran are exclusively engaged with agriculture, therefore
farming remains the largest source of income for them. Agriculture can be a major driver of growth for the
Iranian economy. Therefore, increasing factor productivity in the agricultural sector is essential and by growing
population rate, the need to invent more productive systems is highlighted. In this regards, smallholder
agriculture, which is marked by low productivity should be transformed into agribusiness corporations which
could foster the income and productivity of enterprises. Regarding the effective role of agribusiness corporations
in enhancing agricultural productivity, and providing livelihoods and employment in rural communities, this
study aimed at investigating the impact of location decision, social and human capital factors on the longevity of
an agribusiness corporation called Khezri Agribusiness Corporation located in Khezri Township from Sothern
Khorasan province. The reason for choosing Khezri Corporation as the case study was that according to surveys,
this corporation has been one of the most successful agricultural associations for many years and has been able
to create job opportunities to stop migration towards big cities. To the best of our knowledge, this paper is the
first attempt to expendably investigate the factors affecting the continuity of an agribusiness corporation in Iran.

Materials and Methods: In order to achieve the objectives of the research, a well-structured questionnaire
has been designed according to the literature review and using the opinions of university professors and experts
of Khezri Agricultural Corporation. In this study, location factors, social capital and human capital are three
main structures that are assessed by providing the information extracted from the questionnaire, and then, the
impact of each structure on the continuity of the corporation's activity has been investigated based on indexing
method. Each of the structures consists of different dimensions, and each dimension is measured by a number of
items or questions using a Likert spectrum. Simple random sampling procedure was used to obtain the size of
sample. At the end, the sample size was estimated at 45. Applying a systematic random sampling technique, the
respondents were selected and the final questionnaire was distributed among them. At the primary analysis, 15
questionnaires were excluded from the analysis due to the large size of missing information. A total of 30
questionnaires were selected for further analysis. It is worth noting that in most cases, the questionnaires were
tried to be completed in the form of interviews to increase the accuracy of the work.

Results and Discussion: Study findings suggest that location, social and human capital factors are at a high
level of importance in the studied corporation. From the viewpoint of respondents, social capital had the greatest
impact on the longevity of the corporation, followed by location and human capital. Furthermore, the
communication dimension in social capital, the infrastructure factors in the location decision and the non-
cognitive abilities in the human capital have been identified as the most influential components on the longevity
of Khezri Agricultural Company's activities. Among the infrastructural factors, the criterion of "existence of
basic resources" such as water wells, aqueducts, ganats, underground aquifers, etc. is the most effective criterion.
According to 93.3% of respondents, this factor has a moderate to high impact on the corporation's location.

Conclusion: We recommend effective communication and planning in improvement of communication
between organizational units and communication between managers and employees needs to be strengthened.
Internalization of the organization's vision, mission, and goals, implementing a goal-based management plan,
and applying the suggestion system in the organization and investing in formal and organized training are
recommended as well to sustain the agribusiness corporations. It must be noted that given that the findings of
this study are largely in line with the research background, its recommendations are expected to be applicable to
the other agricultural business corporations in Iran. In addition, as we formerly discussed in the introduction of
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this paper, despite the benefits of agricultural corporations, few of these companies are currently active in the
country. Therefore, analysis of factors affecting farmers’ decision to be involved in establishing agribusiness
corporations should be the subject of future research.

Keywords: Agribusiness, Human capital, Longevity of Activity, Location decision, Social capital, South
Khorasan province
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Figure 2- Potential and non-potential site options in Isfahan province for agricultural logistics park establishment
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Figure 4- Spatial distribution of cargo tonnage of agricultural inputs entered across Isfahan province
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Figure 5- Spatial distribution of cargo tonnage of agricultural consumption entered across Isfahan province
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Introduction: Annually, large quantities of agricultural products are wasted and a lot of damage is done to
the country's financial and food resources. The most important causes of this waste are related to the various
sectors of transportation, packaging, storage, processing and distribution of agricultural products. One significant
tool to increase in supply chain productivity and reduce logistics costs of the agricultural sector is to establish
agricultural logistics centers. The current study seeks to identify a suitable area for the construction of an
agricultural logistics center in Isfahan province. In this regard, criteria affecting the selection of locations for
logistics centers (compensatory and non-compensatory) were first identified and then the process of locating was

implemented in two separate phases. In the first phase, in order to identify potential site options for a logistics
center within the province, geographical boundaries associated with non-compensatory criteria were excluded

from the study. In the second phase, according to the mathematical model presented, the cost of establishing a
logistics center was calculated in possible sites in terms of compensatory criteria and then relevant geographic
data layers were developed and, at the end, all data layers were integrated.

Materials and Methods: This paper, first, studies the experimental literature in the field of successful
logistics centers across the world as to identify criteria affecting the location of agricultural logistics centers in
terms of non-compensatory grammatical (geological and environmental factors) and compensatory (measurable
factors with quantitative values) criteria. Next, the process of locating is implemented during two stage. In the
first stage, in order to identify possible sites for Logistics Park within the province, geographic data layers
associated with non-compensatory criteria are gathered and the respective boundaries are excluded from the

study. Note that in order to unify mapping units being studied with respect to 1: 2500000 scale map of analytical
maps used, the province is divided into 4510 separate blocks of 25 Km?2. For the second stage, based on the
general framework of logistics activities, the spatial analysis is carried out for load flows (the production and
consumption profiles) of agronomic, horticultural and livestock. According to the location theories in
minimizing costs, a mathematical model is developed to compute costs of agricultural logistics center
establishment per each 1440 blocks located in potential sites in terms of compensatory criteria and then under the
Arc GIS software environment, all data layers related to these criteria are developed and integrated. The best
option is to install a block logistics center having the minimum cost. Due to the large volume of data gathered as
well as the variety of analysis and calculation units (blocks of 25 Km?), the C** programmer is used to perform
algebraic and matrix calculations. (Road and rail) distances applied in the model for different origins and
destinations are calculated and extracted as the distance of the network through the Arc GIS software. Raw data
of road bill of lading blocks have been obtained from the Road Maintenance and Transportation Organization of
Isfahan for the period between 2013 and 2018 for the commaodity groups including agronomic, horticultural and
livestock

Conclusion: The most optimal (least expensive) area for the establishments of an agricultural logistics center
is located in the west of the urban complex of Isfahan and between the counties of Tiran and Karvan, Najafabad
and Lenjan. The proposed area acts as an intermediary between the production centers of agronomic,
horticultural and livestock products in the west of the province and the urban complex of Isfahan as a major

1, 2 and 3- Ph.D. Student, Professor and Assistant Professor of Urban and Regional Economics, Isfahan University,
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(*- Corresponding Author Email: n_akbari@ase.ui.ac.ir)

DOI: 10.22067/jead.2021.17797.0



YO sboaiy 3o 55l ilac 5,59, b ool bl 55 (6359l Suuind 35 p0 (il 350 Jodond

consumer of agronomic, horticultural and livestock products. Proximity to the west-north freeway makes it
possible to send the province's surplus products to the northern and eastern provinces of the country.

Keywords: Agricultural Logistics center, Compensatory and non-compensatory criteria, Locating, Spatial
distribution of load flows, Supply chain
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Table 1- The amount of performance variables of Holstein calves at different weights

5Slas gl i (kg) dlwss’ 039
The performance variables Calf weight

P 100- 200 200- 300 300- 600
ADG aljs, 23, ¢ 14 15 13
Average daily gain

DMFC lse s 5 1-5 17 1-7

Dry matter feed conversion
MORT e 5 Sye 2% 2% 2%

Mortality rate

Reference: Animal nutritionists
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Table 2- Composition of fattened calf rations
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Composition of fattened calf rations at different - fth d calf rati
weights Concentrate composition of the proposed calf ration
(kg) Wloss 439 s 5 o3 bS5 oy
Calf weight Components Percent Components Percent
oy OS5 100- 200- 300- > 10 o G )
Dietary 200 300 600 Barley Baking soda
components
o yluS o) e AguS
- 60% 65% 70% > 60 e 28l 05
concentrate Maize Magnesium oxide
i 30%  25%  20% by xS 5 -~ 1
Alfalfa Soybean meal Salt
e s oo Owelig 9 (Fime oS
Wet pulp of sugar 10% 10% 10% 15 Mineral supplement and 1
b Meat powder L
eet vitamin
Uog 3 ww 1
Bran Bentonite
Slawd > M
Sewr 100%  100%  100% Calcium 15 Sew 100
Total . Total
diphosphate

P LI punnste sl
Reference: Animal nutritionists
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Figure 1- Time series trend of income and costs of 29 fattening periods over the studied years
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Table 3- Descriptive Statistics of per Head Cattle Profit During 2004-2018 (Unit: Rials)

2)9% s dgm R g
Profit of each period Weekly profit
Mean 3714167 1362865
SD 7948440 3431911
Min -1881111 -1881111
Max 38856000 38856000
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Source: Research findings
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Figure 2- Time series trend of calculated weekly profit of each cattle during 7/2004 to 12/2018
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Figure 3- Trend of calculated variable profits of 29 studied fungal periods
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Table 4- Standard deviation of calf farming profit (Unit: Rials)

R0 dgm
Variable Profit
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Variable profit standard

deviation

Mean 1362864.54
Min -1881111.36
Max 38856000.31
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n of profit per head of calf on time variable

Table 5- Regression results of standard deviatio

e S g t P>t]
Coefficient Std.Err
B*T 1632.9 477 3.42 -/0.001
a 1853806 197882 9.37 0.000
R2=0.0161 F =0.0007
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Where, Y = standard deviation of profit per calf and T = weekly time trend

3L A Sl am (39) Jooo (293 ab 031> )15 (gilwand
S cige 2y > ol Jainl g S olyS5 5 o]
MLl 639y Glis 48 (plaosles ;o5 b @RIsk 4533
P) S o AF ) 39 (295 | e polie il aslis
slael Mg g (gilwand j am (o 030> Ll & 45 )95 0d9dxe
Silwdud g Yo vee a5 )50 slrodles (sl (Bolay Ao
liseb! gl b jblie Sas 45 sel Cawdy of Sigo Lawgs o
Sy g2 =0 3 U0)) Olaie 4 39w @i 1oy A% 5 A0 A+
2 5 ¥ g A glsl (5)lsm dlagS ol o (Sain
b9y Lo odd (il d dg @il ool Cundy Sy (5 pme

e s |y o, e

Je 5l 02latl b siin)ly Coxino g Sany (guy 2 yolate &
JSB a5, S g Codd b jite Sy 520 3 )
Cige gy 45 bl b 03y IS 4 dgu drslma )3 (5l
b (gl g Conl Sy o > wa)a8 sl 5 (SG )8
2929 Lel slisagg 2 (s3bj Colad pie &S olmotyy (5l
48,5 o0 gy opl jl gl adllas 3 (YY) o)y YL oL )b
TP 9 23,5 (Ao dgw dwlbxe )3 bodle (e 1l A5
ol Ly g aj98 iy pad 0dgdme &y dxg5 b nodlys j1 S5y
ey Cople s 4 diwly cpl g3 A esuie @RiSK 443
259 @dlae oyl 3 ab ool Kdyls = ygw,nil g0l 5l Lol
5 &) sy g alous Gaiiy A slhosles cuod bliis
b o holar comle Ly sloodles o ipte olsis 4 dlsgS

(JUy s NI FAVEIFAY ol (b (b dgmw Sy (12 520 33 (i1 -€ ldg0
Figure 4- Value at risk of weekly profit during the years 2004-2018
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Table 6- Value at Risk of Weekly Profit during the years 2004-2018 (Unit: Rials)

Olaob! o o gt Sy 48 20 33 o8]
Confidence coefficient Value at risk of profit
99 % 1563755
95 % 302108
90 % 37384
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Figure 5- Tornado chart —The results of simulated profits regression on inputs and output prices
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Table 7- Profits’ VaR values of calf farming periods during 2004-2018 (Unit: Rials)

Jl 3gw VaR palie Juw 3gw VaR yalie
Year VaR of profit Year VaR of profit
1383-2 -88194 1391-1 -838115.47
1384-1 -67957.32 1391-2 -1376380.07
1384-2 -90239.77 1392-1 24254.68
1385-1 -143366.1 1392-2 -116582.23
1385-2 -151163.13 1393-1 -683298.75
1386-1 -134542.49 1393-2 -371251.05
1386-2 -211483.18 1394-1 -638673.52
1387-1 -47742.53 1394-2 -545773.54
1387-2 -211451.13 1395-1 -267285.15
1388-1 -266588.13 1395-2 -663157.42
1388-2 -349527.31 1396-1 29149.12
1389-1 -120314.22 1396-2 -691142.31
1389-2 -80924.38 1397-1 -2248909.27
1390-1 -241388.06 1397-2 -5865955.68
1390-2 -527749.89
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Table 8- The results of regressing weekly profits’ VaR on time variable

b ol )l'.“.‘“’ dUa& t P>t
Coefficient Std.Err
B*T -65292.1 21988.4 -2.97 0.006
cons 393674.8 377663 1.04 0.306
R? =0.2462 F = 0.0062

Oloy Sian £, =T 5 (a)lg 0 0)95 y )> (S Sgus Say B y20 > (55, =Y
Y= Value at risk of weekly profit in each fattening period and T = weekly time trend

5 plool VYRY B AYAY (ela Jlos 55 (sin gy Coxiao gm0 Sy
Joda 50 sl o 1) 5 jldges j0 o (gilwdend dgw opl @508
2 04b dulore (SS9 Sy By 3 0] Lo A
Wl ool Cilizeo yliseb] Zolaw
P NS Sy Sy (o yme > (551N Joir 4 dag L
P ol a2 Ll JL, £V ol ae 0 b maw
2 by ol Ve dg00 a5 (7 Joua) b W (Sin 39w (15520
laisly Sy 035m0 55 B3] G110 350 103 0 s
Sl an aag Ly bl oo dgpdie Qe and 53 ¢lnl )3 (gailg
ol a atin ym )0 dgw ol s jas ol ety polie

2 O )l 4wl pad Site Sl 53 0)93 p0 53 Sl
JB 53 Jby —FOVAY 25 bojg 55 (S dg Sy o220
b cdllas (A) 5K yp asllae U ol cpl a5 cuwl )3l
aallla 350 (sl Jlo o Sy Slyis (2 05510 0l 5| B
A ol
iz ol Jls 458 amd )3 by o5 ol 4 g L
921 bkl (I3l SI3)ly adgl dlge ad (1S )l €5 (0
g ael dma e | iy b)) cundy ol L85 5 pgl



1Per Hlag ) o lods V'O ol (5559liS drwgs g olasBl ay i DA

dg—w u_wl.wo J_».bo )1 J_.ol> 9.)1_3)93 )l.)?_oj ' )|)9_a.3 04d Ml}m SRR AT S ) uL»J ]) ugl&m C9sz 2 AJL»; L)“‘)
a3 o s 1y bodlys Cuod 4y Comd 0l (g5l Sy 2959 Yl g 0350 (SWl 08y oy O o > VAR (ol

IVAY G IYAY Sloj o3l 10 (Kb dgar Sy (10 520 33y 3, -1 ylag0d
Figure 6- Value at risk of weekly profits during 2013 to 2018
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Table 9- Value at Risk of Weekly profits from 2013 to 2018 (Unit: Rials)

Oluwob! o oo S Sty 8 70 43 (93]
Confidence coefficient Value at risk of profit
99 % 3266103
95 % 609731
90 % 20774
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Source: Research findings
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Figure 7- Sensitivity analysis of weekly profits relative to inputs prices during 2013 to 2018
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Introduction: Agriculture is a risky activity and a wide range of risks are affecting the income earned from
agricultural products. Market risk is the main source of revenue fluctuations in agriculture in all over the world.
One of the subsectors of agricultural sector is animal farming industry that its changes during recent years have
greatly influenced the revenue of investors in this industry. Considering the importance of livestock subsector in
the agriculture sector, identifying and estimating the risk of livestock units are important.

Materials and Methods: The first step in activity risk management is to choose a model to identify and
measure the risk of that activity. Risk assessment models are selected based on different factors such as the type
of projects and their risks. In this regard, a concept discussed in the field of risk assessment in agricultural units
is the value at risk (VaR) criteria. Value at risk is a statistical analysis that is mainly used in determining the
quantitative risk of market and measures the most expected losses under normal conditions of the market and
also during a certain period of time at a specific level of confidence (Radpour & Abeduh Tabrizi, 2009). This
criterion summarizes the risk of portfolio in just one number under the value at risk measure. In the present
study, the profit of each calf was calculated and the risk of weekly profit of a head of calf was determined by the
value at risk method using Monte Carlo simulation for two time periods of 2004 to 2018 and 2013 to 2018 by
@Risk add-in. Also, a multivariate regression was estimated by @Risk to analyze the sensitivity of the expected
profit for each variable in the model. Parameters that have the most impact on the profit of each head of calf are
identified as the most sensitive and important inputs related to the profit variable. Finally, the value at risk of the
last cattle feeding period in the confidence level of 95% using weekly VaR at a level of 95% is predicted.

Results and Discussion: In this study, after calculating the profit of each Holstein calf, a linear regression
was estimated to evaluate the standard deviation of the calculated profit on the time trend. This regression
coefficients indicate that the standard deviation of the profit is increasing at the rate of 1622.9 Rials/week during
the studied period. In other words, the risk of fattening activity has increased over time. To assess the risk of
cattle fattening industry profits, price and performance variables were considered as expected variables in
calculating the risk of profit. As the concept of value at risk is tied to the probability distribution of inputs and
outputs, and its calculation process is equivalent to the probability distribution estimation process in the future
period and also, considering that the Monte Carlo simulation is done on the repeated unstable and random inputs
prices based on their probability distribution, finding the best distribution of inputs to produce random numbers
is very important. Therefore, at first, the most important inputs in calculating profit were determined and then,
their probability distributions were obtained according to the defined range of distribution using @Risk add-in.
Because of the continuous nature of data, the Anderson-Darling test was used for verification of the obtained
distributions. After Monte Carlo simulation and production of semi-random numbers for the desired inputs,
100000 simulated profits were obtained which the corresponding percentile of 90, 95, and 99% confidence
intervals of the profit distribution were extracted as a weekly value at risk of per head Holstein calf. The results
of estimating profit risk by VaR criteria showed that the weekly profit value at risk during 2004 to 2018 was
302108 Rials/week which is not a small figure for each calf profit during a week and presents the high profit risk
of this industry. Also, the value at risk at the last 6 years of studied period was 600000 Rials. In conclusion, the
results showed that weekly profit VaR increases 65292.07 Rials in each period. According to the predictions, the
VaR of next period with a confidence coefficient of 95% will be 7197729 Rials. Also, the results of sensitivity
analysis revealed that the most effective inputs on weekly profits were the prices changes of the calf, maize, and
alfalfa inputs. Therefore, these inputs changes can also affect the risk of profit in cattle feeding units. In
conclusion, controlling the living calf market as the most important input and veal market as the product of the
fattening industry and corn, alfalfa, and soy markets has the most impact on the stability of the producers'
profitability and ensures the profit of each head of livestock.
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Conclusion: In this study, VaR criterion was used to assess the profit risk of cattle feeding units in Iran.
According to the results, it is suggested to introduce the VaR criterion as an applied criterion in determining the
risk to producers and investors of the agricultural sector. Therefore, it is necessary to provide continuous report
of the value at risk amount of the industry by relevant organizations to help the investors and producers to clarify
the status of the cattle feeding industry. Also, considering the changes in market conditions during different
periods, finding the most important effective inputs on profit and controlling these inputs markets in order to
control the producer’s profit fluctuations should be taken into account.

Keywords: Cattle feeding, Iran, Monte Carlo simulation, Profit risk, Value at risk
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Table 1- Investigation of the effects of climate change on meteorological variables

R 923U 0,93 e bl b Ol b/ ggoome
Variable Scenario Period Spring  Summer Autumn  Winter Total /Average
wl 6.9 1 12035 13854 266.79
oot 2019-2050 14.16 135 10771 13095 254.17
) A2
(%0 (ko) Eglis 726 035 -12.64 -759 -1262
R(ar:]”r:f)‘" e 2019-2050 1552 103 11623 1268 25954
Colis 862 003 412 ~11.74 725
ol 24,09 2859 1752 13.06 20.82
Sl (les A2 2019-2050 25 2921 183 1354 2152
(LS sl) Slis 091 062 077 047 0.70
Minimum 2019-2050 2483 2913 18.04 1333 2134
temperature A1B
gl 074 054 052 027 052
wl 3387 37.69 27.08 2156 30.05
e sle> A2 2019-2050 3445 38.31 2791 2206 30.68
(LS l) Sglis 058 061 082 049 063
Maximum 2019-2050 3428 3823 2767 2185 3051
temperature ALB
o5 041 053 058 0.29 0.46

Source: Research findings
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Figure 3- Monthly changes in the amount of water available in Bushkan plain based on climate change scenarios
(Million cubic meters)
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Table 2- The effect of climatic scenarios on water requirement of crops in Bushkan plain

(A1B) liumiss 5, (A2) alimay g,
Optimistic Scenario (A1B) Pessimistic Scenario (A2)
Joame aly . "~ — -
Crop Base L 7 2253 il alaty
Water requirement Percentage of Water requirement Percentage of
(md) change (m3) change
pi5 3018 3276.94 +8.58 3326.13 +10.21
Wheat
= 3018 3199.99 +6.03 3302.29 +9.42
Barley
s
3026 3179.12 +5.06 3213 +6.18
Canola
) 6088.37 1644 6126.69 711
Tomato
oS
’ 4200 4634.70 +10.35 4772.88 +13.64
Sesame
4\3‘9.\.5.&
Watermel 5130 5865.13 +1433 6012.87 41721
on
ot 6540 724959 +10.85 7339.84 +12.23
Eggplant
°R 4700 5254.60 +11.8 52734 +12.2
Melon
JL
Cucumbe 4140 4477 +8.14 45689 +10.36

r

Source: Research findings s slaaslzislo
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Table 3- The effect of climate scenarios on crop performance in Bushkan plain

al (A1B) ailigmigd g1l (A2) ailipay 92 )l
Jgmazwo Base Optimistic scenario Pessimistic scenario
Crop (o) 308 (o9)3 s JUELIRWSN (o) 5 )es JUVEL AW
Yield Yield Percentage of change Yield Percentage of change
el 4 352 -11.97 3.38 -15.36
Wheat
¥ 3 271 -9.64 256 -1454
Barley
l.
s 3 3 0 3 0
Canola
N 31 3059 131 3030 224
Tomato
aad 1 0.92 -921 0.87 -12.22
Sesame
ot 27 26.14 317 26 367
Eggplant
o 25 2252 -991 2147 141
Melon
e 25 2359 561 2339 642
Cucumber

Source: Research findings
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Table 4- Changes in the area under cultivation and agricultural profits of Bushkan plain under A1B and adaptive scenarios

" dguts + A1B g yliww +AlB g ,bw
Jpazma “b 9:\)18 R oy &bl Lol R 2oy &oblas R oy
Crop Base Scenario Percentage Scenario A1B + Percentage Scenario A1B + Percentage
() Aippry  °fchange improveirrigation  of change Deficit of change
efficiency(hr) irrigation(hr)
p5 2547 1814.48 -28.76 1990.48 -21.85 1953.03 -23.32
Wheat
”» 22 16.13 -26.66 19.23 -1256 1645 -25.2
Barley
b 29 3219 A1 3269 1274 3224 112
Canola
AR g 19362 462 202.37 031 19278 503
Tomato
oS
: 209 173.88 -16.8 178.46 -1461 177.39 -15.12
Sesame
“lyi 218 15951 -26.83 1a4.Y) -AD 159.90 -26.65
Watermelon
bt 5 485 3 fa 226 48 -4
Eggplant
°RA 652 498.12 236 ¥AA Yo 49421 242
Melon
pLres
3 282 -6 Y0 -16 293 22
Cucumber
&y 3888 2895.62 -2552 3118.39 -19.79 3033.78 -21.97
Total
3,kke) dgu0
loe 1511 8.69 -42.45 10.02 -33.67 10.36 -31.99
(glog
Profit

Source: Research findings
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Table 5- Changes in the cultivation area and agricultural profit of Bushkan plain under A2 and adaptive scenarios

+A2 gyl
Olol; 392 o5 +AZ g2 5l
Jgpamo Baseasly A2 gojlis et )3 &b Yl Y F 253
© Scenario  Percentage of : Percentage of  gcenario A2 + Percentage of
Crop (hr) Scenario A2 + 0
A2(hr) change Improve change Deficit change
irrigation irrigation(hr)
efficiency(hr)
V\j ;‘f . 2547 1418.16 -44.32 152387 -40.17 1472.93 -42.17
ea
5 ??I 22 0 -100 -90.6 172 -92.16
arley
c el | 29 39.06 347 3854 +32.93 3825 3193
anola
‘f 2 “:’f 203 188.85 -6.97 193.60 -463 18751 -763
omato
ouS
S : 209 160.93 -23 175.76 -159 17158 -179
esame
W :"ml 218 14246 -34.65 15111 -30.68 142.39 -34.68
atermelon
EO"“I"* t 5 473 533 -266 468 -6.32
ggplan
I\;)JIP 652 42901 -342 439.77 -3255 452381 -30.55
elon
Sk
3 282 -6 -3 290 -323
Cucumber
_?_"‘:T 3888 2386.04 -38.63 2532.62 -34.86 2475.96 -36.37
ota
g
KA 1511 6.76 -55.26 -49.52 8.25 -45.39
(Ologisleke)
profit

Source: Research findings
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Introduction: Climate change and increasing global warming are intensifying droughts, changes in rainfall
distribution and depletion of water resources over time. Persisting hot and dry weather has intensified the
phenomenon of climate change and posed serious threats to the country's water resources, resulting in the
inability to meet the needs like drinking, environmental, industrial and agricultural ones. The fifth report of the
Climate Change Board also shows that the phenomenon of climate change in many parts of the world has had a
negative impact on agricultural production; but the application of appropriate and timely adaptive scenarios
against climate change can reduce the negative effects of this phenomenon on the agricultural crops yield.
Bushehr province is mostly exposed to climate change and drought because of its geographical location.
According to the National Meteorological Center, the area affected by drought in this province during the ten-
year period ending in March 2019, was 83%. Up to 80% of the plains of the province have a negative
groundwater level. This problem is more severe in some plains of the province, including Bushkan plain, the
water level of this plain has decreased by 1.31 meters annually. This plain is considered as the agricultural hub of
province and Dashtestan city. Thus the study of the effects of climate change on the hydrological and
agricultural situation of the Bushkan plain and the analysis of the effectiveness of adaptive scenarios to reduce
the negative effects of this phenomenon is very important.

Materials and Methods: In this study, in order to create optimistic and pessimistic scenarios of climate
change, the LARS-WG microscale model was used. Then, in order to investigate the effects of climate change
on the hydrological status of Bushkan plain, water needs of agricultural crops and crops yield, simulated climate
change scenarios and adaptive scenarios include improve irrigation efficiency and deficit irrigation were entered
into WEAP model and its agro-agricultural model, MABIA. For the purpose of investigating the adaptation of
agricultural production systems to changes in available water and yield as well as to measure the effectiveness of
adaptive scenarios, a positive economic planning model was used. For economic model, statistics and
information related to the cultivation area, production costs, prices and yields of crops in different areas of
Bushkan plain were obtained through the Jihad Agricultural Organization and also completed 100 questionnaires
from farmers in the area. Random sampling method was used to calculate the sample size.

Results and Discussion: By applying two scenarios, optimistic A1B and pessimistic A2, in general, it can be
concluded that the most changes in precipitation were in autumn and winter and the most temperature changes
were at least in autumn and spring. Also, applying a pessimistic scenario will cause more drastic changes than an
optimistic scenario. The results of MABIA model show that by applying both climatic scenarios, the average
water requirement of all agricultural products increases during the simulation period compared to the base
period.

Increasing water demand and decreasing available water have caused water stress and as a result reduced the
yield of various agricultural products in Bushkan plain. The results show that the average crop yields decreases,
but the highest reduction of yield in both scenarios is related to wheat crop. The results of PMP model indicates
that the application of optimistic and pessimistic scenarios will reduce the area under cultivation of this plain by
42% and 55%, respectively. On the other hand, among different crops, the area under cultivation of crops such as
wheat, barley and watermelon has declined more sharply. However, the application of adaptive scenarios to
improve irrigation efficiency and under-irrigation somewhat offsets the effects of climate change. In optimistic
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climate change, adaptive scenarios to improve irrigation efficiency and use of deficit irrigation method will
improve the area under cultivation of agricultural products by 6 and 4 percent, and in pessimistic climate change
by 3.8 and 2.3%.Comparison of the results of applying adaptive scenario shows that despite the less effect of
deficit irrigation on improving the area under crops, the increase in profit in this scenario is more than the
improvement of irrigation efficiency and the reason is the costs of improving irrigation efficiency compared to
the deficit irrigation scenario.

Conclusion and Recommendations: Principles of resource management and low productivity have led to
declining groundwater levels and as a result the ban on the exploitation of more groundwater in the plains of
Bushehr province, including the Bushkan plain. Accordingly, in this study, the consequences of climate change
on the hydrological and agricultural situation in the Bushkan plain of Bushehr province as well as the
effectiveness of adaptive scenarios were investigated .Finally, based on the results of the present study, it is

suggested that farmers use scenarios such as deficit irrigation methods and improve irrigation efficiency to
prevent water loss and reduce the yield of these crops. However, since the results showed that using deficit
irrigation method will improve agricultural profits more than improving irrigation efficiency, therefore, using
deficit irrigation method has priority over improving irrigation efficiency. Also due to the low impact of climate
change on water demand and canola yield, canola is suggested to local farmers as an alternative crop for wheat
and barley crops.

Keywords: Bushkan plain, Climate change, Positive Mathematical Programming, WEAP Model
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Figure 1- Guaranteed price trend and average provincial production of wheat during the period 2007-17 in Iran
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Figure 2- Average consumption and price of chemical fertilizers during the period 2007-17
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Table 1- Results of estimating the abnormal plateau function for Iranian wheat production
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Table 2- Results of estimating the abnormal plateau function for Iranian barley production
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Introduction: Agriculture is one of the basic sectors of any country and is very important in creating
employment and production of industrial raw materials. Although the most important role of agriculture in any
country is to provide the food security. The world's population is growing, and resources are dwindling.
Therefore, feeding the growing population of the world requires more agricultural production. One of the ways
to increase agricultural production is to increase yield per hectare. Chemical fertilizers significantly increase
production per hectare. But excessive use of chemical fertilizers can also lead to environmentally externalities
such as groundwater pollution, reduced quality of agricultural products and endanger human health and the
environment. Therefore, the optimal use of production inputs in the agricultural sector is essential.
Unfortunately, despite the emphasis of agricultural economists on the optimal use of production inputs, this issue
has been taken for granted by farmers and policymakers in the agricultural sector. The purpose of this study is to
determine the optimal economic level of use of chemical fertilizers (nitrogen, phosphate and potash) in the
production of irrigated wheat and barley.

Materials and Methods: In order to determine the optimal economic level of chemical fertilizer inputs
(nitrogen, phosphate and potash) in the production of irrigated wheat and barley in Iran, Bayesian approach and
non-normally distributed stochastic plateau function, based on the developed Von Liebig algorithm were used.
The estimation of the optimal amount of input usage depends on the functional form and the distribution
assumptions based on the production data. The stochastic plateau function is one of the functions has been used
to determine the optimal amount of inputs (especially chemical fertilizers). The stochastic plateau function
provides insight into why farmers may over-use inputs. The efficiency of the linear stochastic plateau function is
better than nonlinear and polynomial functions, and it estimates a more realistic pattern of farmers' expected
profits, because the function is stochastic. For simple model estimation, only the input of chemical fertilizers
(nitrogen, phosphate and potash) is considered as the limiting resource. If it is assumed that the threshold point is
related to the intercept, which represents the yield of crops without input consumption, the equation of the
stochastic plateau function is written as the following relation:

Y, = B. + min(B, K;, 0vy) + u, + £ 1)

Where Y, the yield of the crops in Iran, K is the amount of input in the crop production, g; and 0 are the
coefficients of the yield function that must be estimated, and u, =~ N(-,02) is the transmitter intercept that
represents all random variables. The used data in this study were collected from agricultural statistics and the
production cost database of the Agriculture Ministry. The panel data were collected during 2007-2017 period.

Results and Discussion: Based on the results of the study, the average optimal consumption of nitrogen
fertilizer in the production of irrigated wheat and irrigated barley in Iran was estimated 117.05 and 29.00 kg/ha,
respectively, while the current average consumption of nitrogen fertilizer in the production of irrigated wheat
and barley is 163.626 and 38.75 kg/ha, respectively. In other words, during the years 2007 to 2017, the amount
of nitrogen fertilizer used in the production of irrigated wheat was 46.576 kg/ha (equivalent to 28.46%) and in
the production of irrigated barley was 9.75 kg/ha (equivalent to 25.16%) more than the optimal level. Also, the
potential yield of irrigated wheat and barley with respect to nitrogen fertilizer input was estimated 2754.5 and
2549.80 kg/ha, respectively, in the Bayesian method. The average optimal use of phosphate fertilizer in
production of irrigated wheat in Iran was estimated as 97.70 kg/ha, while the current average consumption of
phosphate fertilizer in production of irrigated wheat is equal to 123.06.02 kg/ha. In other words, during the years
2007 to 2017, the amount of phosphate fertilizer used in the production of irrigated wheat in Iran was 25.362 kg
per hectare (equivalent to 20.609%) more than the optimal level. Also, the potential yield of irrigated wheat due
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to phosphate fertilizer input, about 2904.54 kg/ha has been obtained in Bayesian method. the average optimal
consumption of potash fertilizer in the production of irrigated wheat and irrigated barley in Iran was estimated
39.68 and 81.81 kg/ha, respectively, while the current average consumption of potash fertilizer in the production
of irrigated wheat and barley is 50.64 and 134.18 kg/ha, respectively. In other words, during the years 2007 to
2017, the amount of potash fertilizer used in the production of irrigated wheat was 10.96 kg/ha (equivalent to
21.65%) and in the production of irrigated barley was 52.37 kg/ha (equivalent to 39.02%) more than the optimal
level.

Conclusion: According to the results of present study, farmers in the production of wheat and barley use
chemical fertilizers (nitrogen, phosphate and potash) more than the optimal amount, so that the average optimal
use of chemical fertilizers of nitrogen, phosphate and potash in the production of irrigated wheat, respectively
28.52, 20.59 and 78.36, and in the production of irrigated barley, the average optimal use of nitrogen and potash
chemical fertilizers, respectively 74.84 and 39.03% per hectare, are less than the current amount of chemical
fertilizer use in the country. According to the results of the study, in order to more efficiently use of chemical
fertilizers and to reduce environmental pollution caused by their use in agricultural production, the government
should reduce the direct payment of chemical fertilizer subsidies. Regarding the elimination of subsidies and
pricing of chemical fertilizers (nitrogen, phosphate and potash), the importance of the type of fertilizer in crop
production, input production elasticity and input demand elasticity should be considered.

Keywords: Bayesian method, Fertilizer, Iran, Optimum consumption, Stochastic Plateau function, Wheat
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Table 1- Results of ADF unit root test
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Table 2- Results of Bounds test for ARDL and NARDL models
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Table 3- Results of ARDL estimation for PPI of agricultural products
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Table 4- Results of NARDL estimation for PPI of agricultural products
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Table 5- Results of Wald test for asymmetric effect of exchange rate and monetary policy shocks
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Introduction: One of the most important variables effective on the PPl of agricultural products is the
exchange rate. With the change in the exchange rate, the relative prices of exports and imports have changed,
and given that the major part of the imports in agricultural sector is the inputs required for the production of this
sector, this will change the cost of agricultural products. The exchange rate directly affects the export and import
of agricultural products and agricultural inputs and indirectly affects production, income, costs, profits and
investment in the agricultural sector. Thus, the exchange rate affects the price index in this sector due to its effect
on the supply and demand of products and inputs in the agricultural sector. Monetary policy is one of the factors
that can affect the price of food and agricultural products. One of the main goals of monetary policy is to
stabilize the general level of prices in the economy. In a situation where society is exposed to inflationary
pressures and the CPI is rising, the application of a contractionary monetary policy can play an important role in
inflation control.

Materials and Methods: In this study is used the nonlinear autoregressive distributed lags (NARDL)
method for estimating of PPI agricultural products equation using Eveiws12 software. The data required for this
study are related to the period 2009 (Chapter 4) to 2019 (Chapter 4), which is mainly collected from domestic
library sources, including the Statistical Center of Iran, the Ministry of Agriculture-Jihad, the Central Bank of
Iran and the Ministry of Economic Affairs and Finance. The data on the effective real exchange rate has been
extracted from the IMF web site. Based on the theoretical foundations and fulfilled studies, the long-run
relationship exists between the PPI of agricultural products and the explanatory variables such as real effective
exchange rate, GDP, CPl and money supply. This equation is transformed into an unbound error correction
model (UECM) using the functional form ARDL (p, q) and is estimated using the ordinary least squares (OLS)
method. In this study, the Bounds test has used for investigating the existence of a long-term relationship (co-
integration) between independent and dependent variables. Also the Wald test has used for investigating the
symmetric or asymmetric effects of independent variables (exchange rate and money supply) on the dependent
variable.

Results and Discussion: The results of the augmented Dickey-Fuller (ADF) test show that all variables are
stationary in first difference. In other words, the variables are integrated from the first degree and in this
research, the NARDL approach can be used. The results of Bounds test indicate that in both the linear symmetric
model (ARDL) and the nonlinear asymmetric model (NARDL), the calculated F-statistic is greater than the
critical values of the upper bound. Thus, the long-run equilibrium relationship between the variables of both
models is accepted with 99% confidence. The results of linear model (ARDL) indicate that the real effective
exchange rate with a time lag, in the short term has a positive and significant effect on the PPI of agricultural
products. The GDP variable only in the long run has a negative and significant effect on the PPI of agricultural
products. In addition, the CPI in the short term with a time lag and in the long term has a positive and significant
effect on the PPI of agricultural products. Also, in the linear model, money supply (monetary policy) has had a
positive and significant effect on the PPI of agricultural products only in the long run. The results of the NARDL
model show that in the short run, only the positive shock of real effective exchange rate has a positive and
significant effect on the PPI of agricultural products. Accordingly, the GDP variable in the short run has a
negative and significant effect on the PPI of agricultural products. In the short run, the CPI with a time lag has a
positive and significant effect on the PPI of agricultural products. In addition, in the short run, the positive and
negative shocks of money supply have not had a significant effect on the PPI of agricultural products. In the long
run, the positive shock of real effective exchange rate has a positive and significant effect on the PPI of
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agricultural products. In addition, the negative shock of the real effective exchange rate in the long run has a
negative and significant effect on the PPI of agricultural products. Also, positive shocks of money supply
(monetary policy) in the long run have a positive and significant effect on the PPl of agricultural products.
Negative shocks of money supply (monetary policy) in the long run have a positive and significant effect on the
PPI of agricultural products. In the long run, GDP has had a negative and significant effect on the PPI of
agricultural products.

Conclusion: The results indicate that the positive shock of the real effective exchange rate, both in the short
run and in the long run, has a positive and significant effect on the PPI of agricultural products. Therefore, the
depreciation of national currency always increases the PPl of agricultural products. Therefore, the most
important step forward for the policymakers and planners to control the rising trend of prices is to prevent the
depreciation of the national currency. Based on these results, positive and negative shocks of money supply
(expansionary and contractionary monetary policies) have a positive and significant effect on the PPl of
agricultural products only in the long run. Therefore, application of monetary policy in the agricultural sector is
like a double-edged sword, and the use of these instruments by monetary authorities requires consideration of all
aspects.

Keywords: Agricultural sector, Asymmetric effects, Exchange rate, Monetary policy, Price index
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