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Introduction

Food security and food security are considered important development goals in all countries, so that reducing
food insecurity is seen as an important political goal for all people. Accessing this goal can be achieved by
increasing food supply, improving access to food, and increasing people's purchasing power. But evaluating
these programs is challenging. In this regard, the purpose of this study is to investigate food insecurity and
determine the economic value of food in the country. For this purpose, the analysis of welfare economics
proposed by Chavez (2017) has been used.

Materials and Methods

The data and information required in this study include household consumption expenditure for six major
food groups: 1- bread and cereals, 2- meats, 3- dairy products, 4- fresh fruits, 5- oils and fats, and 6- fresh
vegetables that have been used from the statistics of the raw income-household data questionnaire for 2018. In
this study, household demand was estimated using the near-ideal Quadratic Almost Ideal Demand System
(QUAIDS) and then the income, compensatory price (Hicks), and hon-compensatory elasticities (Marshall) were
calculated. Finally, the economic value of food (food benefit) was calculated for the six groups of food under
three scenarios: 1- High food insecurity, 2- Moderate food insecurity, and 3- Food security.

Results and Discussion

The results of income elasticity calculations showed that the group of bread and cereals, dairy products, oils
and fats, and vegetables are among the essential goods and the meat of luxury goods and fruits have the same
elasticity According to the results of compensatory price elasticity (Hicks), all negative own-price elasticities are
consistent with economic theory and show a negative relationship between the price of each commodity and the
demand for that commaodity. In all studied groups, own-elasticity is less than one price and therefore they are less
elastic concerning their price. A comparison of the own-price elasticity of demand for the studied goods showed
that the absolute value of own-price elasticity is higher for dairy products than other goods and less for meat than
other goods. In other words, for a one percent increase in the price of dairy products, the demand for it decreases
more than other goods. The amount of cross-price elasticity for all food groups in terms of absolute value is less
than one. In other words, in most cases, consumers change the demand of another group less by changing the
price of one group. After calculating price and cross-price elasticities, the economic value of food (food benefit)
of each urban household was calculated in three scenarios: 1- high food insecurity, 2- moderate food insecurity,
and 3- food security. The food benefit of each household in the high food insecurity scenario for the group, bread
and cereals are 2903.7 (1000Rials), meat 5947.3 (1000Rials), dairy 5601.4 (1000Rials), fruit 5486.1 (1000Rials),
oils and fats 1859.2 (1000Rials) and vegetables 2394.3 (1000Rials). In total, the economic value of food for an
urban household with a high level of food insecurity is equal to 24192.0 (1000Rials). While for the food security
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scenario equal to 77046.8 (1000Rials) has been obtained.

Conclusion

A comparison of the economic value of the food groups studied in the moderate food insecurity scenario
compared to the high food insecurity scenario indicates that the value of food under the second scenario is at
least 1.6 times higher than the first scenario and the economic value of meat in the moderate food insecurity
scenario has increased more than other food items and the economic value of oils and fats has increased less than
other food items. Also, the economic value of selected food groups in the food security scenario compared to the
high food insecurity scenario, indicates that bread and cereals are 3.18 times, meat 3.29 times, dairy products
3.22 times, fruit 3.16 times, Oils and fats are 2.94 times and vegetables are 3.11 times. In this case, the economic
value of meat has increased more than other foods and the economic value of oils and fats has increased less than
other foods. According to the results of food insecurity scenarios, it was observed that household income is the
main factor in household food security and food benefit and has the greatest impact on it. Therefore, it is
suggested that the goals of policies in the field of supporting low-income groups are to pave the way for
increasing the income of this group.

Keywords: Economic value of food, Demand system, Food insecurity, Welfare economics
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Figure 2- Per capita Hicksian food demand
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Figure 3- Food supply and demand
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Table 1- The budget share of the major food and beverage subgroups of an urban household in 2019

89,5 &S 89,5 o S dlas S 5D i
Group code Name of group Number of households Budget share
1 gt 5 O b 2002 17

Cereal
2 by 1989 23.1
Meat
3 e 1964 12
Dairy
4 o 1868 18
Fruit
o9 o)
5 . 1806 3.2
Qils and Fats
6 S 1985 115
Vegetables
7 — 1747 0.8
Sugar
8 N 1200 2
Pulses
»
9 % 800 3.2
Nuts

yyaa ‘ub;l )Lo] )s).a Pl> Lgl}bb)'b u»Lul » dvr.o ul.uubu »L
Source: Statistical Centre of Iran. 2020
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Table 2- Descriptive statistics of major food for urbun housholds 2019

R0 QU Olaabie vCe] ) Sbre Byl BEIRES PSlas
Variable Observations Average Standard deviation ~ Minimum Maximum
lia) co OMe ¢4l Caaud
(Jus Jh2) ’g“““’ g S fJL’ o 1686 43.4 23.0 11.3 159.4
Cereal price (1000Rial)
(Juy Jj2) cogius 5 SO (06 airjo 1686 1253.9 907.3 60.0 9617.2
Cereal cost (1000Rial)
g Co aMe b (RS
(P55S) g 5 O sl B e e 1686 46.95 25,65 3 344.9
Amount of consumed Cereal (Kg)
L, ) CudeS Cansd
(Jy i) cdss ot 1686 171.8 81.0 45.0 392.8
Meat price (1000Rial)
(Juy o) 255 i 1686 1298.9 989.4 25.0 7319.1
Meat cost (1000Rial)
€} e b
(p55k5) cadsS S pae e 1686 11.43 7.11 0.4 65
Amount of consumed meat (Kg)
L, i) ol o
(Jy i) cled ot 1686 62.7 375 10.0 399.5
Dairy price (1000Rial)
(Jby Jio) ol 1686 4252 321.9 17.0 3027.0
Dairy cost (1000Rial)
(p555) S B e 1686 13.32 11 0.2 120
Amount of consumed dariy (Kg)
Ly 5) oase Caosd
(Jey Jja) ogee o 1686 37.2 19.8 49 319.3
Fruit price (1000Rial)
Ly J5n) osse 4
(Jey fja) ogee 220 1686 467.8 428.8 19.8 8005.0
Fruit cost (1000Rial)
(555 ogee B e oo 1686 19.45 15.71 05 179
Amount of consumed fruit (Kg)
L, i) b Lo, Casd
_U~’”“) 9 09 e 1686 90.8 82.1 24.0 1407.6
Oils and Fats price (1000Rial)
L, i) b oy diu
(s J32) Loz 5 o9, i 1686 277.8 3115 24.0 6207.3
Oils and Fats cost (1000Rial)
(p55k5) ooy 5 029 Bpae e 1686 419 2.92 01 30
Amount of consumed oil&fat (Kg)
(s J32) 55 cond 1686 243 8.6 10.0 1125
Vegetables price (1000Rial)
L) 30 (6 o 4
(s J52) 5 2 1686 587.9 373.1 40.0 3885.0
Vegetables cost (1000Rial)
, e
(PSS (s e e 1686 28.28 1559 2 123

Amount of consumed vegetables (Kg)
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Source: Research finding
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Table 3- Results of estimating the QUAIDS models of food groups

2l glang,S o
Food groups 9 M U Coigs <l 0940 Bty 9 09, 3
bate  Cereal CogSww Meat Dairy Fruit QOils and Fats Vegetables
Variables
o 0.349" 0.123" 0.103"" 0.140"" 0.055"" 0.230""
t (48.67) (15.93) (24.08) (32.37) (15.12) (44.00)
6, -0.040™" 0.074™ -0.006 0.003 0.003 -0.033""
! (-2.81) (5.53) (-0.79) (0.42) (0.48) (-4.27)
0.139"*
" (28.38)
-0.061""" 0.143""
Yz (-17.40) (34.04)
-0.008"*" -0.014™ 0.017"
Vs (-3.74) (-6.48) (7.25)
-0.025™" -0.014™ -0.001 0.047™"
Ya (-11.10) (-6.77) (-0.24) (21.29)
-0.011™" -0.015™" 0.006"" -0.005™"* 0.035""
Vs (-5.91) (-8.75) (3.84) (-3.71) (18.89)
-0.033™" -0.039"*" 0.001 -0.002 -0.008"" 0.082"**
Ye (-13.08) (-16.69) (0.12) (-0.85) (-4.74) (23.55)
N -0.018" 0.028""* 0.005 -0.003 0.008" -0.019™"
(-1.79) (2.89) (0.90) (-0.62) (1.84) (-3.44)

(a3l o tojlol Jlade jly 5 polie g Canl 2o p> Vg duoyd Vo prdaw )3 (615 xo b )5 b s g ) oo glaazily sl
Source: Research findings (* and *** are significant at the 10% and 1% respectively and the t statistcs is in parenthesis)



YYY ol s 108 gobasBl iyl g Iad (ol Judoxs oyl S0 g 00l lo pod

sl Slg0 (5Laog S Sy pd 9 (S (Sloud (ol ) (S S 391 S € Jgoa
Table 4- Results of estimating the Estimates the expenditure, compensated and uncompensated price elasticity of food groups

5UM-C ‘UU ez " .
ok Cowgs ol b0 B2 9 059, 3
- - Meat Dairy Fruit Oils and Fats Vegetables
Cereal
e S 0.93 1.14 0.88 1.06 0.90 0.92
Expenditure elasticity
S hesd SRS
Compensated price elasticity
agfm 5 e ol -0.236 0.086 0.072 0.019 0.028 0.030
Cereal
by 0.088 -0.224 0.056 0.056 0.013 0.011
Meat
ol
il 0.210 0.157 -0.735 0.102 0.122 0.144
Dairy
S 0.054 0.153 0.098 -0.450 0.016 0.128
Fruit
Lh.“’%’% 2 059 0.127 0.055 0.186 0.025 -0.408 0.014
Oils and Fats
S 0.061 0.023 0.103 0.094 0.006 -0.228
Vegetables
S ed G
Uncompensated price elasticity
Co aMe 46
255 3 © -0.512 -0.184 -0.023 -0.079 -0.034 -0.104
Cereal
by -0.248 -0.553 -0.060 0.064 -0.063 -0.152
Meat
ol
o -0.051 -0.097 -0.825 0.009 0.063 0.018
Dairy
o -0.260 -0.154 -0.010 -0.562 -0.055 -0.025
Fruit
s »
T3 059 -0.139 -0.205 0.094 -0.069 -0.468 -0.114
Qils and Fats
e 0212 -0.244 0.008 -0.003 -0.055 -0.420
Vegetables
300 saassl, sl
Source: Research findings
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Table 5- Results of estimating the economic value of food for an urban household under three scenarios of food insecurity
(in1000 Rials)

il glog,S Yu g:!""' !l ) 9..3)1.1“: buvgio olis Joll:Y ?g‘)l;w s b«w, ¥ 9.3‘)?»»
Food arouns The first scenario: The second scenario: The third scenario:
group High food insecurity Moderate food insecurity Food security
Co oMe 46
25 s © 2903.7 4701.8 9244.4
Cereal
55 5047.3 9781.1 19540.3
Meat
ol
i 5601.4 91155 18012.8
Dairy
o 5486.1 8849.1 17331.3
Fruit
o 5 OF9) 1859.2 2890.2 5470.2
Oils and Fats
e 2394.3 3832.0 7447.9
Vegetables
Sl 24192.0 39169.7 77046.8
Total
Source: Research findings — suiss (slaasdl, :isle
25,000
20,000
15,000
10,000
5,000 ey
S
. 2 5
High food insecurity Yu (13 i Moderate food o sie (13 il Food security (le Cuial
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Figure 4- Economic value of food (in 1000Rials)
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Introduction

The forest ecosystem is one of the most important natural resources of any country, which provides various
functions and services for human beings. Therefore, recognizing the functions and services related to the forest
and determining the most appropriate valuation method for them is of particular importance. Also, the
continuation of using the functions and services of forests requires programs to protect and improve their
environmental status. This issue itself requires the participation of stakeholders and finding out about their
preferences for forest ecosystem protection and valuing them. But estimating the real value of some functions,
ecosystem services and developing appropriate mechanisms to obtain their economic value requires economic
valuation methods using non-market methods. Although there are different interpretations of the economic
valuation methods of functions and services forest ecosystems but among the various valuation methods,
economists have more emphasis on the value of money that is estimated through stated preferences. One of these
methods to estimate the stated preferences is the Choice Experiment.

Materials and Methods

The purpose of this study is to evaluate the preferences and willingness to pay (WTP) of native communities
for the conservation of Shiadeh and Diva forest ecosystems of Babol city located in Mazandaran province using
the evaluation Choice Experiment (CE) method. The Choice Experiment is a subset of the choice modeling
method and the stated preference method family. Choice modeling is based on Lancaster's value theory and
random utility theory. Also, Shiadeh and Diva forests are one of the green areas with all kinds of forest covers,
plants and valuable trees and as one of the useful and valuable resources for the residents of the region. These
forests play an important role in the lives of the forest dwellers, herdsmen and villagers on its outskirts. Also,
Shiadeh and Diva forests because of the presence of natural forest ecosystem, beautiful landscapes, unique
vegetation and diverse animal species, as well as special human and cultural effects, are always one of the
centers of interest. This forest ecosystem is very valuable and can provide services for the residents of this area.
Therefore, in this study, the statistical population of the study includes 150 native households in the villages of
Shiadeh and Diva forests. In the study, research data were completed and collected by field sampling in the
summer of 2020 by native communities of the region. Socio-economic variables include eight variables: age,
marriage, gender, job, household size, education, income and household expenditure. The effect of these
variables on the WTP of communities was surveyed. In this study, the WTP of individuals for the forest
ecosystems conservation was estimated by the CE method and conditional logit model. To validate the
conditional logit model, the independence of irrelevant alternatives (I11A) was performed using Hassman-
McFadden statistic. Also, a multinomial logit model was used to investigate the effect of socio-economic
variables on the WTP.
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Results and Discussion

In this study, the reliability of the questionnaire was calculated using Cronbach's alpha test and was obtained
as 0=0.87, which indicates its reliability. WTP of each household for the conservation of Shiadeh and Diva forest
ecosystem services, including regulatory, habitat and information services, from the status quo to the
improvement situation was equal to 1020.68, 630.25 and 1026.49 thousand Rials per month, respectively. The
study results showed that WTP native communities for the forest ecosystem conservation to provide regulatory
services and its improvement is the first priority, and habitat and information services took the next positions.

Conclusion

The aim of this study was to evaluate the preferences and willingness to pay (WTP) of native communities
for the conservation of Shiadeh and Diva forest ecosystem using the evaluation Choice Experiment (CE)
method. In general, it can be concluded that regulatory services was the most important forest ecosystem
services in terms of native communities in the region. Also, the final WTP of native communities' estemated at
33329.04 Rials per year (2777.42 Rials per household per month).Therefore, considering the great importance of
the regulatory services of Shiadeh and Diwa forest ecosystem, such as water protection, soil protection, carbon
sequestration and climate regulation, etc., it is suggested that relevant institutions such as the country natural
resources and watershed management organization, the general department of natural resources of the province
Mazandaran, regional water organization and agricultural Jahad organization allocate the necessary investments
for the protection of Shiadeh and Diwa forests, and implementation of projects such as forest management
projects, water protection, soil protection, species protection flora and fauna of the region projects, etc.

Keywords: Choice experiment, Ecosystem functions, Rural communities, Shiadeh and Diva, Willingness to
pay
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i) 2,58 P do)y> 0 P oy B 990 Lymdy
Habitat function Worse 50% Better 50% Status quo
S 258 P do)> be e 2> O d9rge Cundg
Productive function Worse 50% Better 50% Status quo
Sl 58,8 ARSI SR o> B S350 Cundy
Information function Worse 50% Better 50% Status quo
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Source: Research findings
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Table 2- Description of Shiadeh and Diva forest ecosystem service
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Function

Olous
Services

Regulatory

w35 0 yS a5 o janST A je 58 st cugy g (slad . (So5elgn JpnS ( SLidl 03,3 da g O wabais oy Sagll glgil gals dgn
Gas regulation: oxygen supply, carbon sequestration, regulation of humidity and air temperature, reduction of various pollutants,
climate regulation, pollination, biological control...

Lis 6yl O it ooyl Of 03 o s el ool g adye il cblis bya O Gy ol Ol ol i 558 5 6ol o
“S)y3liS Y gae Mg g (g0l

Water conservation: water supply and supply, water regulation, rainwater storage, regulation of running water, maintenance of
groundwater flow, prevention and control flood, water supply for drinking and production of agricultural products

SB S (ol S (gidne dlgo malals «SB (g 55diols baas ¢ liKaw) (ialS (Y 5 IS iuldl 5l oS sl 1S cbles
Soil conservation: Preventing the increase of mud, reducing sedimentation, maintaining soil fertility, regulating nutrients,
soil formation, soil maintenance

Habitat

S antlo g 31> (55l 9 (LS (SdisS (S5 (sl cslio ol (el
FSEOWg Providing suitable habitat for the life of plant and animal species in and around the forest

(9 5 (LS (o g5 bis) (y9ls 9 (LS Cilisee cloaiss 1S5 b Jtandg (ol cuslio olSiun j (ol
Providing suitable habitat for reproduction of different plant and animal species (preservation of plant and animal biodiversity)

Sy bl 5 (G55 (o)l ((SBF e el dlge S gz i g (202 03508 Mg
Production of wood and non-wood products, food, raw materials, genetic, pharmaceutical, decorative and cosmetic resources

Productive

Information

JKin 3 (Sl g oo )BT Lais o pim g Simyd loledl ¢ 3l ; cleMbl oS
Acquisition of aesthetic information, cultural and artistic inspirations, preservation of religious and historical
monuments in the forest

Sl (i 5 (ojgel slacuo ) (Bjsel 5 (ol Ml e Cager (b e Sl bl
Conservation of a natural resource for obtaining scientific and educational information (educational and research opportunities)
o J cblis 5 JSix b cjluleds ool
Providing natural landscapes of the forest and its protection
E)ED)S g (Pl o yd g O (ol Cpr Kl clbles
Forest Conservation to provide facilities and opportunities for recreation and tourism
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Source: Research findings
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Tabel 3- A sample of 7 choice sets

79 Wl w35 o a3 T4y
Feature Option A Option B Option C
soeka 3,518 S9ske Tl
Regulatory function Improvement Destruction
2B 3,58 Sgnke T
Habitat function Improvement Destruction L
a5 2,58 e sy L e
. . . (05 ©ygo lab Cumdg 3 8 @ )5 le3)
Productive function Destruction Improvement Status quo
él“Wol -‘)5)5 sl dgrke (I do not want any change in the status quo)
Information function Destruction Improvement
(Jb)) ceid
Price (Rials) 45000 22500 67500
38 sl S S - - -

Select one of the options

5.5 claaidl :isle
Source: Research findings
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1- Conditional Logit
2- Polynomial Logit
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1- Polynomial Probes

2- Interfering Logit

3- Functionality Function

4- Independence of Irrelevant Alternatives
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Table 4- Socio-economic variables of respondents
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5% 39 9l Moy
Variable Attributes Variable Percentage
20-35 44 30
Oy 35-45 47 31
Age 45-50 20 14
50> 38 25
30 134 89
S Man
Gender o5 16 1
Woman
Ul 125 83
Jabs Marid
Marital status > e 25 17
Singel
Specialist: expert?
Lo S 37 25
Employee
Sl 67 44
Self-employment
&;) )‘.)45[5 5 3
Job Housewife
L} 16 11
Retired
S 12 8
Manual worker
e 4 3
Unemployed
9?{...::5') 5 3
University student
.\)'54 )Al.u) 1 1
Other cases
&Sy 2 2
PH.D
L) wlis, S 12 8
MSc
M ol 41 27
Education BS
ood 599 20 14
Associate degree
o 35 23
Diploma
High school
Uneducated
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Source: Research findings
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Table 5- Result of Hausman test
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Source: Research findings
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Table 6- Results from estimation of conditional logit model

s oy Jaro 81,51 2 8,0l (S 513 e chans 2 51
Attributes Coefficient  Standard deviation  z Statistics Significance level Marginal effect
Lo 5,818 0.2736709 0.01687 3.57 0.000%** 0.0602384
Regulatory function
&) 3,518 0.1539071 0.01679 2.02 0.044%* 0.0338769
Habitat function
IV RS -0.3239737 0.01653 -4.31 0.000%** -0.0713106
Productive function
Sl 3,58 0.2506687 0.01673 3.30 0.000%* 0.0551753
Information function
Caodd -0.0002442 0.00000 -14.59 0.000%* -0.0000537
Price
N=5019 Pseudo R%=0. 4 Prob> chi2: 0.0000 LR chi2 (5):172.31

Log Likelihood R2=-1664.5254

i claal sl
Source: Research findings
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Table 7- Willingness to pay for the conservation of Shiadeh and Diva forests ecosystem

(oo 33 JU,) céls p s Jlod

(JUo y2 JU,) caldy 4 Jslod

At:fi[f i Willingness to pay Willingness to pay
utes (Rials / Month) (Rials / Years)
Leoaii 5,58 1120.68 13448.16
Regulatory function
2K 5,5 630.25 7563
Habitat function
Sledbl 5,8, 1026.49 12317.87
Information function
Total  xex> 2777.42 33329.04

saiod claanl sl
Source: Research findings
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Table 8-Resoult of multinomial logit model

Ve P EYVESH Gy b shro Bl 45l z 5o (P>121) syld sre lanws
Dependent variables Coefficient Standard Deviation Z statistics Significance level (P> [Z]
o X L5 3,5, -0.0027282 0.0085716 -0.32 0.750
Regulatory function x Age
i X gaglals 3,518 0.8593112 0.2839724 3.03 0.002%*
Regulatory function x Gender
Ul Cuniy X aglais 3,58 0.2773588 0.2579947 1.08 0.282
Regulatory function x Marital status
J.w x L J;)K -0.1315627 0.532187 -2.47 0.013
Regulatory function x Job
Mz X goglis 3,515 0.6665 0.0174399 3.81 0.000%**
Regulatory function * Education
)15515 J’: X oudats ))5)15 -0.0513071 0.711522 -0.72 0.471

Regulatory function x Household number


https://www.sid.ir/fa/journal/SearchPaper.aspx?writer=190971
https://www.sid.ir/fa/journal/SearchPaper.aspx?writer=190971
https://www.sid.ir/fa/journal/SearchPaper.aspx?writer=98123

YV L K psST cbilas 6l sogs aolga cilxusr 35 (b )l (ol o g 00l) 2>

C)B“ x s 3)_{)[5 -1.27x10® 5.88x10°° -2.15 0.031%*
Regulatory function x Expenditures
Mi)’ X oslass ))5)5 -1.95%x10°® 5.81x10° -3.35 0.001%**
Regulatory function x Income
o X u.mi’" 53,5, -0.0028342 0.086142 -0.33 0.742
Habitat function x Age
i X B Sigj 3,58 -0.054622 0.2828969 -0.30 0.763
Habitat function x Gender
Jafb" Sy X u‘*’i" ; ;/S;l{ -0.148541 0.2594296 -0.57 0.567
Habitat function x Marital status
s x L;“i" 58K 0.0351597 0.531425 0.66 0.508
Habitat function x Occupation
EMass x S S >)§)l§ -0.0336018 0.0174724 -1.92 0.054%*
Habitat function x Education
)l9il‘> A; % g‘”i" 5 :;)Lf 0.0739864 0.0714151 1.04 0.300
Habitat function x Household number
b X S J/S)lf 7.19x10°° 5.79x10°° 1.23 0.220
Habitat function x Expenditures
Mj)_\ X Sisj 5,58 7.34x10° 7.19x10°° 1.27 0.205
Habitat function x Income
o X 8 .x..l95 55,8 -0.003834 0.0086804 -0.44 0.659
Productive function x Age
i X 55> )f)lf 0.04137233 0.2896846 1.43 0.153
Productive function x Gender
Jmi;’ “ndy X L5~\-J95 s)f)lf -0.1272612 0.2609321 -0.49 0.626
Productive function x Marital status
Jasx ¢ .xJ,: 5,8, -0.0253659 0.0538124 -0.47 0.637
Productive function x Job
Mpars X gg a)f)lf -0.0449645 0.0175703 -2.56 0.010%*
Productive function x Education
)ly'B RREIPINR; ))5)15 -0.0413972 0.072232 -0.57 0.567
Productive function x Household number
e X gass ))5)15 7.51x10° 5.9x10° 1.27 0.203
Productive function x Expenditures
M])b % LSA'Jﬁ:" 3,58 7.6x10° 5.84x10° 1.30 0.193
Productive function x Income
o X u.}'lf—)ﬂol s )f)lf 0.00336817 0.0085606 0.43 0.667
Information function x Age
i X L;'{Lc)ﬁo] 3)5)15 -1.035711 0.2826484 -3.66 0.000%%*
Information function x Gender
UL:;U “undy X U’;Lc)\]ol 3)5)15 0.03664 0.2578311 0.16 0.873
Information function x Marital status
Jas x ‘_;Lc)rﬂol D)f)lf 0.102208 0.0529301 1.93 0.053"*
Information function x Job
oM s % L;Lc)'l]ol 3)5)1; 0.0016637 0.0174114 0.10 0.924
Information function x Education
)19315 .u: X ‘_;LG)'UQ‘ ;)S)lf -0.0367144 0.0712295 -0.52 0.606
Information function x Household number
C)Bu x dLG)’Uo‘ J)f)ls -]..84>(10'g 5.85><10'9 -0.31 0.753
Information function x Expenditures
.\,o'lp « uﬁl&)ﬂol :)S)lf 5.84x10° 5.77x10° 1.01 0.313
Information function x Income
fow ;| U5 Cons 0.0876399 0.1391942 0.63 0.529
N= 30150 Pseudo R?= 0.0667 Prob> chi?: 0.0000 LR chi? (37): 267.54
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Table 9- Results of marginal effects

Qmnly (o prio w2l F! shro Bl ool Z o L] (P>[Z]) s 1o sire s
Dependent variables Marginal effect Standard deviation Z statistics Significance level (P> [Z])
Oy X oeadais 3,518 0.005554 0.017447 0.32 0.750
Regulatory function x Age
Cain X ol 3,518 -1.743245 0.0575095 -3.04 0.002%**
Regulatory function x Gender
J,mb Cundg X galaii 3,518 -0.0564602 0.0524858 -1.048 0.282
Regulatory function x Marital status
Jas x Leda 5,88 0.0267814 0.0107961 2.48 0.013**
Regulatory function x Job
EMuass X goulats 5,18 -0.0135675 0.0035339 -3.84 S
Regulatory function x Education
Dol sxs X gy 3,818 0.0104443 0.0144737 0.72 0471
Regulatory function x Household number
2ol X audats 3,516 2.5x10° 1.19x10° 2.16 0.031°*
Regulatory function x Expenditures
2l X codais 3,518 3.96x10° 1.17x10° 3.37 0.001°**
Regulatory function x Income
o X (2 )5 5.77x10* 0.0017534 0.33 0.742
Habitat function x Age
Comin X (BEa; 3,5,5 0.0174011 0.0575859 0.30 0.763
Habitat function x Gender
Job cunsg x s 55,8 0.0302375 0.0528014 0.57 0.567
Habitat function x Marital status
Js x (2 3,5,8 -0.0071572 0.0108156 -0.66 0.508
Habitat function x Occupation
a2l 3,8 0.0068401 0.0035503 1.93 0.054**
Habitat function x Education
JIES o X D) 3,518 -0.0150609 0.0145289 -1.04 0.300
Habitat function x Household number
b x (2w 55,5 -1.46x10° 1.19x10° -1.23 0.220
Habitat function x Expenditures
Wl x ol 55,8 -1.49x10° 1.18x10° -1.27 0.205
Habitat function x Income
O X s 2,8 0.0007805 0.0017669 0.44 0.659
Productive function x Age
Comin X 50y 5,58 -0.084219 0.0589178 -1.43 0.153
Productive function x Gender
Job cunsg x cadgi 2,518 0.0259057 0.0531093 0.49 0.626
Production function x Marital status
Jxs x cadgi 5)5,18 0.0051636 0.109532 0.47 0.637
Productive function x Job
EMpass X g0Jg5 5,58 0.0091531 0.0035641 2.57 0.010**
Productive function x Education
I aa x g 5,518 0.008427 0.0147013 057 . /oSy
Productive function x Household number
obe X Mg 5,88 -1.53x10°° 1.2x10° -1.27 0.203
Productive function x Expenditures
2aly3 x eags 5,5,8 -1.55x10°° 1.19x107%° -1.30 0.193
Productive function x Income
o X Sledbl S, -0.0007495 0.0017425 -0.43 NiZa%
Information function x Age
Comin X SleMbl 558 0.210833 0.0571186 3.69 0.000%**

Information function x Gender
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Jab cunsg x Sledbl 35,18 -0.0084207 0.0524845 -0.16 0.873

Information function x Marital status
Jasx SleMbl 5818 -0.0208058 0.0107523 -1.94 0.053**

Information function x Job
EMpass x SleMbl 35,8 -3.39x10* 0.0035443 -0.10 0.924
Information function x Education
JUNES ,w x SleMbl 588 0.0074737 0.0144975 0.52 0.606
Information function x Household number

e x Sledbl 5,58 3.74x10° 1.19x10° 0.31 0.753

Information function x Expenditures
del x SleMbl 5,818 -1.18x10° 1.17x10°° -1.01 0.313

Information function x Income

lae I L5, CONS -1.314 0.108 -12.13 0.000
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saiod claal s le

Source: Research findings
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Introduction

Various studies have shown that changes in rainfall due to climate change can affect the stability of food
supply and in fact climate change by increasing the prevalence and severity of drought or flood, crop yields, food
access and also effect food prices. According to the FAO, Iran's food security rank is 82 out of 125 countries in

the world, and one of the reasons for this rank is the excessive waste of agricultural products in Iran. As a result,

citing a wide range of previous studies, it has been documented that the impact of climate change on food
security for countries that are more dependent on agriculture is largely negative and has significant effects.

Therefore, in present study, citing theoretical foundations and foreign and domestic studies conducted in the field
of food security especially in Iran, factors such as food prices, climate change, household income, exchange rate
and targeted subsidy policy as factors affecting selected food security and their effect on food security of urban
households in Iran were studied.

Materials and Methods

In this study, it was our goal to find the effects of food price variables, climate change, household income,
exchange rate and targeted subsidy policy on food availability by estimating single equations of the food security
index.

In this study, based on the subject literature and available information, the self-explanatory model with wide
intervals (ARDL) and the error correction model (ECM) introduced by boys and colleagues have been used to
examine integration and estimate short-term and long-term relationships between variables. Data required for the
present study, regarding the open market exchange rate and food prices (food and beverages) from official
statistics based on the annual reports of the Central Bank of the Islamic Republic of Iran and the necessary
information to calculate the food security index of households and average household income from detailed
results Expenditure and income of urban households of the Statistics Center of Iran, for the period 1398-1399
has been extracted.

Results and Discussion

The results showed that in the long run, a one percent increase in food prices reduces the food security index
of Iranian urban households by 21 percent. As expected, the coefficient of variable climate change has a negative

and significant effect on the food security index, and with its increase, the production of food and agricultural
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products decreases, and as a result, the food security index decreases. The growth rate of free market exchange
rate with a negative sign at the level of one percent is significant. Since the agricultural industry in Iran is an

industry highly dependent on imports. As a result, the increase in the exchange rate increases the price of
agricultural products and affects food security. Annual household income has a positive and significant effect on

household food security index. By increasing household income and assuming its appropriate distribution in
society, it can be concluded that urban households are faced with increased purchasing power and ability to meet
their food needs, and this variable has a positive effect on energy status and food security. The virtual variable of

the years of implementation of the law on targeted subsidies is also significant at the level of 10% with a
negative sign. The results show that in the long run, the implementation of this law has reduced the activity of

farmers due to rising prices of agricultural inputs and energy carriers, this issue leads to a decrease in domestic
food production and thus increases their prices and ultimately reduces food security of households. The

estimated coefficient of ecm (-1) is equal to the negative value of 0.42 and is statistically significant at 1%
probability level. The value of this coefficient indicates that each year 0.42% of the imbalance of one period of
food security of urban households in Iran in the next period is adjusted.

Conclusion

Given the negative effect of food price index and exchange rate on food security of urban households, the
application of appropriate exchange rate policies can be very effective in reducing inflation, especially food price
inflation, which threatens the country's food security. With increasing investment, domestic food production is

approaching self-sufficiency in this sector, in which case food prices will be subject to domestic supply and
demand, and to some extent will be protected from exchange rate fluctuations and food imports, and this will
create food security and prosperity. The economy in the country will help a lot. Given the negative effect of
targeted subsidies, a review of the implementation of targeted subsidies policy to establish food security for
households is proposed. To reduce the negative effects of climate change on food security, selective strategies
must focus on addressing the adverse effects of climate change and food insecurity. Educating and strengthening
public belief in climate change and water crisis, formulating long-term and short-term plans and policies for
water resources management under climate change conditions with the participation of all relevant organizations
and moving towards modern methods can be effective in reducing the effects of climate change.

Keywords: ARDL, Climate change, Domarten index, Nutrition index, Subsidy targeting
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Figure 4-the trend of food Security index of urban households durind the years 1369-1398 (Source: Research findings)
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Table 1- Results of Variables unit root test

: G PP polie 2 ol e 2 Sl palie .
ptio gl 52 0,l] jlate Jol 49y Jslis s Ulamn | a3
: L Aoy S mhaw ) oy S mhaw ;
Variables  Statistics At level il Statistics at First . Stationary result
Critical Values 1% - Critical Values 1%
order difference
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Introduction

Meat is one of the most important sources of animal protein and plays an important role in human nutrition.
In addition, meat is one of the main commadities in the basket of Iranian households, so that it included about
20% of food costs in Iran. In recent years, fluctuations in meat prices have always been one of the main
challenges of the meat market of Iran and every year the imbalance in its market reduces the welfare of
consumers and causes damage to producers. In the current situation where the Iran foreign exchange resources
are limited and prices of the meat market has many fluctuations, examining the price drivers of meat price in Iran
from the perspective of microeconomics and especially the chain of vertical price transmission can be a good
guide for policymakers and planners in adopting appropriate policies to control prices and domestic consumption
of these products. The purpose of this study is to identify the drivers of the price of meat different types in Iran
using the Panel-SVAR model in 30 provinces of the country during the years 2006-2019.

Materials and Methods

We use the panel SVAR methodology developed by Pedroni (2013) to analyze the implications of shocks on
the price of meat types. Defining zit = (yit, Xit, Sit, Mit)’, the heterogeneous panel SVAR model can be formulated
as:

Biziu=Ai (L) Zwa+ ,i=1,..,,t=1,...,T and uir~ (0,X;)

Where B; is the matrix of structural parameters, reflecting the instantaneous relations among model variables,
zit is the vector of endogenous variables, (L) is a polynomial of lagged coefficients for ith province. uir = (uyir,
Uxit, Usit, Umie)' 1S the vector of the structural shocks or innovations in zi, the variance-covariance matrix X is
diagonal. Assuming B; be an invertible matrix, pre-multiply both sides of Equation (1) by B;*, we get the
reduced form VAR model:

zit = I (L) zi=1 + €it  where T1; (L) = B; *Ai (L), &ic = B;* uit and &it ~ (0,Q)

Moreover, the variance-covariance matrix Qi of the reduced form error &ic = (&yit, &xit, &sit, €mic)’ 1s full rank
and no diagonal. The reason is that the errors are correlated between equations, implying that the innovations are
not orthogonal. Traditionally, when this happens, innovations are correlated with each other and the matrix Qi
can be orthogonal zed by structural Cholesky decompositions. This method imposes an economic structure and
allows the specific ordering of the panel SVAR variables. Finally, the contemporary matrix B; is of the following
form:

by O 0 0

B = 0 by O 0

" lbsui bszi bsy 0
bysi 0 bazi bag
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Results and Discussion

The results of Pedroni and Cao co-integration test showed that the hypothesis of no co-integration among the
variables could not be rejected. The optimal lags length for the Panel-VAR model, using the criterion of
Schwartz-Bayesian, was determined as 2. The unit root test of the circle also showed that the estimated Panel-
VAR model provides the stability condition. The results of Panel-VAR Granger causality test also showed that
there is a direct or indirect causal relationship between all the studied variables. The results of estimating the
"matrix of long-term response function in the Panel-SVAR model showed that all estimated coefficients are
significant. The results of the Impulse Response Functions (IRFs) showed that the effect of shocks of the value
added of the agricultural sector in the agricultural sector on meat price index, mutton price and beef price is
negative and on chicken price is positive, while the shocks effect of the price index of imported inputs (corn,
soybean meal and barley), livestock prices and meat prices are positive on meat price changes (chicken, sheep
and beef). The maximum and minimum effect of these variables occurred between the first to the fifth period and
their effect pattern is sinusoidal, afterwards shocks continue to be almost constant (or with low amplitude). This
result shows that the effect of shocks of meat price stimuli in Iran is continuous and stable. The results of
analysis of variance and historical decompositions also showed that the shocks related to the value added of the
agricultural sector have the least effect and the shocks of the meat price variable have the greatest effect on meat
price changes in Iran. The results of analysis of variance and historical analysis also showed that the shocks
related to the value added variable of the agricultural sector have the least effect and the shocks of the meat price
variable itself have the greatest effect on variation of meat prices in Iran. This result indicates that the impact of
agricultural shocks on the meat price of is relatively weak, in contrast, the impact of shocks of the price
transmission especially in the short term (beginning of periods) play a vital role.

Conclusion

In this study, impulses effect of four variables of the value added of agricultural sector, price index of
imported inputs (corn, barley and soybean meal) and livestock price (live chicken, live sheep, live calf) was
examined in four channels (equation) of price including meat price index (Total meat market), chicken, mutton
and beef using the Panel-SVAR model in 30 provinces during the years 2006-2019. The findings of this study
showed that the most important cause of price fluctuations in the Iran meat market is due to shocks to the vertical
price transmission channel, especially in the short term. Therefore, preventing from price shocks in the Iran meat
market will be one of the most important tools to create efficiency in the market of this product. Managing
inflation expectations is a good way to reduce the price of meat in Iran. In addition, the use of appropriate
protectionist policies throughout the meat production, distribution and consumption chain, such as monitoring
the production, distribution and consumption stages; modify market structure instead of price control; timely
provision of production inputs for producers; development of livestock inputs in the country; providing the
supply of meat in the stock market; adequate and timely distribution to consumers; cash payments are offered to
households and meat producers in the event of price shocks and explosions, is suggested.

Keywords: Meat price, Panel-SVAR model, The value added of agricultural sector
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1- Impulse Response Functions (IRFs)
2- Variance Decompositions (VDs)

3- Historical Decompositions (HDs)

4- Orthogonal matrix

5- Structural Cholesky Decompositions
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Table 1- Results of panel unit root tests to investigate stationarity of these variables of model variables

Levin,L  Breitung

Levin,L Breitung

) < chu (t-stat) ImS&P  ADF(yd) PP(y?) &chu (t-stat) ImS&P  ADF(3?)  PP(x?
V;:;;le L"_""_"’ oo 3 d)"&“_@fﬂ_’ 9 0905 Sy oo J?‘_«,J,o Jols 4 d)lbu-im-é-kw 9 09031 u-";-"’ JURER
Critical test values and significance level at the data Critical test values and significance level in first order
level difference
LYj¢ - - - - 306.1"  306.1 306.1" 306.1" 306.1" -
LXit - - - - 90.5" 90.5" 90.5" 90.5" 90.5" -
LSfpeat - - - - 164.8°  164.8" 164.8" 164.8" 164.8" -
LM[peat -7.2° 5.9 -3.3" 104.3 7.2 7.2 7.2 7.2 7.2 122"
Lsghicken - - - - 185.6°  185.6" 185.6" 185.6" 185.6" -
Lsfputon - - - - 136.9°  136.9" 136.9" 136.9" 136.9" -
Lsbeef - - - - 273.4" 273.4° 273.4" 273.4" 273.4" -
LMghicken - - - - 211.2° 211.2° 211.2° 211.2" 211.2" -
LMfputton 94 7* -1.3 -7.9" 161.8" 15.3 15.3 15.3 15.3 15.3 199"
Lmpeef 1.7 2.6 -45" 121.4" 21.4 21.4 21.4 214 21.4 156"

Joyd S o jd (g I e # [ Libgh laanl (sl
Source: Research findings / * Significance at the level of 1%
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Table 2- Pateroni and Kao cointegration test for four equations of meat types, chicken meat, mutton and beef

Sl o2 (49051 £99 9GS MhwoS CudgS e G CudgS Elyl
Cointegration test type Beef Mutton Chicken meat Meat types
Panel v-Statistic -5.02 -5.29 -1.96 -5
S io AR ol s = Sgud (90 Panel rho-Statistic 1.82 1.8 1.98 1.78
Pedroni-common AR coefficients Panel PP-Statistic -15.33" -14.19" -10.63" -14.72"
Panel ADF-Statistic ~ -11.19" -11.43" -9.57" -10.84"
5 L P Group rho-Statistic 4.18 4.07 3.76 4.06
SHEAR oy =gy 0gel Group PP-Statistic ~ -22.03" -19.56 -13.05" -22.36"
Pedroni- individual AR coefficients gy ADF-Statistic ~ -10.29" -11.17" -10.23" -10.38"
P Sailden Gpel -9.67" -15.49° -13.21° -16.71°

Kao cointegration test

o> S5 o 53 (gl e # [ kg (sladidl :isle
Source: Research findings / * Significance at the level of 1%
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The rircle unit root test of Panel-VAR model for four equations of meat kinds, chicken meat, mutton and beef
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Source: Research findings
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Table 3 - Results of Granger Causality test for four equations of meat types, chicken meat, mutton and beef

s yuiio 5 Culigs ddlre  WidwsS oS dalee E o CigS ddlre CungS glgil dalro
Variables Beef equation Mutton equation  Chicken meat equation Meat types equation
LY;¢ 0.92 (0.63) 10.79 (0.00) 7.01 (0.03) 5.35 (0.06)*
LX;¢ 26.69 (0.00) 26.31 (0.00) 328.39 (0.00) 22.81(0.00)
LS_meat - - - 9231 (000)
Lsghicken ] - 152 (0.41) -
Lsjputton - 16.27 (0.00) - -
Lsheef 12.42 (0.00) - - -
b
Al e T: 60.51 (0.00) 103.23 (0.00) 394.1 (0.00) 216.19 (0.00)
variables

(Prob) S sime polaw # ingh bl 1l
Source: Research findings /* the significance level (Prob)
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1- Matrix of recursive long-run impulse response (F
triangular) in EViews
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Table 4- Stimated coefficients at Matrix of recursive long-run impulse response for four equations of meat types, chicken
meat, mutton and beef

Bi juylo colps polic ol Cudigf dldlae  WiwgS CudeS dalee E 0 CuigS dalro CuwigS glgil dlolze
Matrix coefficient values B;  Beef equation Mutton equation ~ Chicken meat equation Meat types equation
b11 9.71 (0.00) 9.34 (0.00) 8.68 (0.00) 9.22 (0.00)
b31 -4.11 (0.00) -0.81 (0.06) -1.49 (0.00) -1.45 (0.00)
ba1 -1.05 (0.00) -3.83 (0.00) 0.71 (0.00) -1.55 (0.00)
b 10.37 (0.00) 9.10 (0.00) 10.85 (0.00) 9.13 (0.00)
b3 3.95 (0.00) 4.05 (0.00) 6.43 (0.00) 2.66 (0.00)
b33 7.95 (0.00) 8.33 (0.00) 3.96 (0.00) 5.79 (0.00)
bas 1.47 (0.00) 5.57 (0.00) -1.62 (0.00) 4.06 (0.00)
baa 4.65 (0.00) 5.69 (0.00) 4.36 (0.00) 3.47 (0.00)

(Prob) S sime polaw # ingh bl 1l
Source: Research findings /* the significance level (Prob)
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Figur 3- Impulse response of Meat real price index to four variables of the real value added of the agricultural sector, the real
price index of imported inputs, livestock real price index and meat real price index
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Figur 4- Impulse response of chicken meat real price to four variables of the real value added of the agricultural sector, the
real price index of imported inputs, live chicken real price and chicken meat real price
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Figur 5- Impulse response of mutton real price to four variables of the real value added of the agricultural sector, the real
price index of imported inputs, live sheep real price and mutton real price
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Figur 6- Impulse response of beef real ptice price to four variables of the real value added of the agricultural sector, the real
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The variance decomposition related to meat types equation

‘ i Cangd b Pl (s Cuond yad L s Coid ad L O s 039381 (455,
(6¥Lw) 2,93 s s3; 518,41y sosles &5y9LiS
Period (Annual) o Livestock real price The real price index of  The real value added of
Meat real price index - : ; .
index imported inputs the agricultural sector
1 58.89 33.97 5.16 1.98
2 56.81 22.03 17.89 3.26
3 49.03 30.30 16.72 3.95
4 47.31 30.86 17.25 4.58
5 46.84 30.37 16.98 5.81
10 46 30.13 18.09 5.77
Ero CubgS Ablro 4 bgyye uily)ly 42328
The variance decomposition related to chicken meat equation
looslys sk Cuaid a3l s s> 03938 b))
(6YLo) 0,92 Ero CudgS (i Cand 0Xj Eyo (Shud Lo S 539U
Period (Annual) Chicken meat real price Live chicken real price The real price index of The real value added of
imported inputs the agricultural sector
1 82.39 8.22 9.33 0.05
2 51.79 5.15 42.84 0.22
3 45 5.92 48.70 0.38
4 43.69 8.36 47.58 0.39
5 43.55 8.53 47.31 0.61
10 42.69 8.41 48.25 0.65
dogS CudgS a4 by (pib)ly 4320
The variance decomposition related to mutton equation
sleodlys (> Cuaid yad Ll DR s> 03938l b )]
(4YL) 095 NhasoS CuboS inks Caosd 03] MiwoS (> Caord Shls Siplss
Period (Annual) Mutton real price Live sheep real price The real price index of The real value added of
imported inputs the agricultural sector
1 4454 43.93 4.62 6.91
2 48.14 37.29 8.52 6.05
3 49.61 34.89 9.72 5.78
4 49.41 34.65 9.82 6.12
5 47.22 33.97 12.96 5.85
10 45.98 33.57 14.49 5.79
95 CudgS a4 bgypo (il )lg o0
The variance decomposition related to beef equation
J\JMJLQ‘} (b Caosd QA>L-' O (> °35}él u"))‘
(&Yls) 0y93 95 CudgS (i Lo 015j S (i Cuord YA S5yglsS
Period (Annual) Beef real price Live calf real price The real price index of The real value added of
imported inputs the agricultural sector
1 58 19.09 12.79 10.13
2 44.58 24.3 18.05 13.07
3 42.74 23.81 21 12.47
4 39.96 22.13 24.76 13.15
5 39.35 21.71 26.06 12.88
10 38.22 21 28.2 12.56

Uiy sanl wisle
Source: Research findings
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Figur 8- The historical decomposition of four variables of the real value added of the agricultural sector, the real price index
of imported inputs, live chicken real price and chicken meat real price for chicken meat equation
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Figur 9- The historical decomposition of four variables of the real value added of the agricultural sector, the real price index
of imported inputs, live sheep real price and mutton real price for mutton equation
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Introduction

In today's world, energy plays a prominent role in various economic and political fields. A role that has
plagued many countries with a monopoly economy and its effects, and has left others with costly problems
caused by rising energy prices, and in general, even international relations and disputes has made an impact.
Accordingly, communities are looking for ways to reduce energy consumption without harming their economic
growth. Due to the shortage energy resources and its role in economic growth, its optimal use is an important
goal in the economic development of each country. Therefore, it is necessary to know the factors affecting
changes in energy consumption, which requires the decomposing of energy consumption into different factors
affecting changes in energy consumption. In the present study, the factors affecting energy consumption are
analyzed using statistics and information of industry and agriculture sectors during the period 1397-1387 to three
factors: structural effect, activity effect and energy intensity effect. The relationship between energy
consumption and GDP growth in these two sectors has been studied to determine which factor has the greatest
role in energy consumption changes in industry and agriculture and to suggest appropriate policy solutions.

Materials and Methods

Decomposing Analysis is one of the most widely used approaches in analyzes related to energy consumption
and CO2 emissions. It is concluded that one is structural analysis (SDA) and the other is index analysis (IDA).
These two analysis techniques are different and each has advantages and disadvantages. The SDA technique is
more complex and requires a lot of data. On the other hand, the data-output table is prepared every few years and
annual data are not available. Instead, more information and findings are obtained using the SDA technique. The
IDA technique is simple and does not require much data. It can be used with big data and does not need the data
of any particular department or product. For this reason, the SDA technique has been used more. This study is
used the Tapio decoupling index to explain the decoupling status. Decoupling index is the best technique to
describe the dependence of economic growth on energy consumption and it is used to discover the relationship
between energy consumption and economic growth. In the present study, using the Logarithmic Mean Division
(LMDI) index, to analyze the factors affecting energy consumption in industry and agriculture and then using the
decoupling index to examine the relationship between energy consumption and GDP growth in these two
sections are discussed.

Results

The results of the decomposing of energy consumption from GDP in the industrial sector showed that in
most of the studies on the effect of energy intensity in agricultural sector, the effect of production had the
greatest role in the decompose of energy consumption from GDP.

Conclusion

This study examined the decoupling of energy consumption from GDP of the industrial and agricultural
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sectors and the factors affecting energy consumption for each sector in Iran. The results of decomposition of
energy consumption from GDP in the industrial sector showed that in most of the studied years, the effect of
energy intensity and in the agricultural sector, the production effect had the greatest role in decomposing energy
consumption from GDP. In 2010 and 2016, the production effect had a negative effect on energy consumption
and increased energy consumption. In 1394, the index of decoupling of energy consumption from the growth of
the agricultural sector was the best and most ideal possible, strong decoupling, and this indicates that the growth
rate of the agricultural sector was higher than the growth rate of energy consumption. This year, the effect of
energy intensity has had a positive effect on reducing energy consumption. The composite index has not
experienced much fluctuation. Different modes of decoupling index and factors affecting energy consumption in
industry and agriculture can be used as evidence for countries efforts to strongly decoupling and save energy in
industry and agriculture. Advances in technology and innovation can reduce the growth dependence of sectors
on energy consumption. Also, attention should be paid to optimizing the economic structure to create economic
stability and reach the ideal state of the decoupling index.

Keywords: Agriculture, Decoupling Index, Energy consumption, Industry, LMDI Index
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1- Logarithmic Mean Divisia Index

2- Structural Decomposition Analysis.

3- Index Decomposition Analysis

4- Laspeyres IDA

5- Divisia IDA

6- Basic Laspeyres index, Paasche index, Fisher ideal
index and Marshall-Edgeworth index.

7- Arithmetic Mean Divisia Index
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Table 2- Results of energy consumption decomposing of GDP of industrial and agricultural sectors in Iran

Jlw VYAA YYAQ AAY 1Y) yyray yray vag 1yao ran yvay
Yaer (2009) (2010) (2011) (2012) (2013) (2014) (2015) (2016) (2017) (2018)

Industrial sector

Q.u’gl 1.44 12.81  -2.48 4265 9.68 794 -11.18 -658 -20.86 32.64
Intensity effect
sl
0.66 -0.18 1.48 0.13 -2.40 0.22 0.74 -2.72 3.07 0.70
Structural effect
(C‘%w.)d’w’ﬂ 0.37 1119  -1.17 -26.38 7.44 7.05 -0.17 4182 1557 -17.57
Activity effect
I et 2.48 2382 -217 1640 1472 1522 -1210 3252 -2.21  15.76

Total changes

ShyglsS ise
Agricultural sector

byl

. -402 -121 -041 -111 -029 -189 -201 -0.30 0.75 3.89
Intensity effect

L 53 118 140 699 101 138 334 -472 -169 215
Structural effect
(£ 5 006 183 -018 -417 118 111  -002 693 253 -2.84
Activity effect
S et 14 18 08 17 19 06 13 19 16 32

Total changes

suios gboansl, 18 le
Source: Research finding
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Table 3- Cumulative results of energy consumption analysis from GDP of industrial and agricultural sectors in Iran

Jls YYAA YYAQ Y- AMN] yyay yray yyag yyao 41 yyay
Yaer (2009) (2010) (2011) (2012) (2013) (2014)  (2015)  (2016)  (2017)  (2018)
< 2258 1160 -290 4154 938 604 -1319 -6.89  -2010  36.54
Intensity effect
St 602 1 288 712 -139 160 259  -745 138  2.85
Structural effect
(b auds sl s 1300 135 3056 863 817  -020 4876 1810  -20.42
Activity effect
J el 388 2562 -1.37 1810 1662 1582 -1080 3442  -0.61  18.96

Total changes

300 shassl sisle
Source: Research finding

Ol 00 elplis g sl odd iso 90 (pl )0 (655l Bpae il LAYA Jl laed oo L ¥ Jgis ol &S job len
HSIAYAY 150 50055 ol g5yl 65065 b wlis Jlo Caio § (8jy3LiS sl yisu (g5l Bpae J§ il VYAV
LBl eSie S 93 65y Bras 13 (63L] ehe ($551 A Osee YWAS asy Lo s aSily (ygeben YIM Sl g 039 (ol 381

&l i g5l Byuns (gilwdiny bl plpls 5 col cel ) le JLAYAM Jlo o .Cosl al iulbl plb cas 4y



1F9) 5y o oylodd F'F Wl (53,9l Amwgi g Sbaidl 4 i YA

NAD anio ik 53 &5p8) By 15y 5 VWAL B VWWAA Lo
.CA.»)‘ 039{ ..\AD).) \c/\& d)’)sl.ws uu.éu )‘) 9 M))

MM L o b wl)l caiadsn Culow (] oy Je lois
Sl 03gs (dalS (65,5l g o isu 93 43 (655 LB pans

Ol 33 (5559LiS g Cariuo g Wid a1y LAl wdgi 51 650! Bpao g5lwlan (ad bl mli —€ Jgua
Table 4- Results of decoupling index of energy consumption from GDP of industrial and agricultural sectors in Iran

g
Status

Jlo Silwlie (e ls
Year Decoupling index
YYAA (2009) 0.7
YY¥A4 (2010) 190
Y¥4. (2011) 0.68
Y¥4Y (2012) 0.93
Y¥AY (2013) 0.90
VY¥AY (2014) 150
T (2015) -62.46
Vrae (2016) 076
YY1 (2017) 0.44
VYAV (2018) 17

Cund (il
Weak decoupling
03t it (5ilolr
Expansive negative decoupling
Cund (gjlulir
Weak decoupling
S8 e il
Strong negative decoupling
S8 (sire (gilolx
Strong negative decoupling
03yt (it (5ilulix
Expansive negative decoupling
$B il
Strong decoupling
Cuxd (gjlwlir
Weak decoupling
Cuxd (gjlulr
Weak decoupling
S8 (sire (gilolx
Strong negative decoupling

o ol s le
Source: Research finding
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Table 5- Decoupling-LMDI index in industry and agricultural sectors

o » 5 gadld
Eact S5 51 SAdS £y 5 1 GRS £ S50 Cod s P 0%

Decoupling- IMD

Jlw
Year
'TA (2009) 0.09 0.95
'TA% (2010) 1.73 0.38
TR (201 -0.29 1.13
T (2012) -0.35 2.45
'TAY (2013) -0.44 0.46
'TAT (2014) 1.28 0.54
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Introduction

Given the growing global hunger in recent years, creating and increasing resilience among disadvantaged
and impoverished communities, emphasized in the 2030 Sustainable Development Agenda, is a significant
concern to most countries. The term resilience is generally considered as the capacity of a system to withstand
various risks, and household resilience can be defined as the ability to return to the previous level of living
conditions after a shock. Since one of the most critical shocks that farmers have faced in Iran is drought, the
present study aimed to estimate the effect of drought on rural farmers’ household resilience in a selected village
in Qalandar Abad district in Iran.

Materials and Methods

The factor analysis method was used to estimate the components of the Resilience Index Measurement and
Analysis (RIMA) of the Food and Agriculture Organization of the United Nations (FAO), and the Mimic
(Multiple indicators_ multiple causes) method was used to estimate the latent variable of resilience. RIMA,
which considers resilience as a latent variable, includes four main components of Access to Basic Services
(ABS), Assets (AST), Social Safety Nets (SSN), and Adaptive Capacity (AC). Also, according to the purpose of
the study on estimating the resilience of rural households with the MIMIC method, at least two food security
indicators at the household level, as multiple indicators of resilience, are required. The food security indices used
in the calculations of this study include the Household Hunger Scale Index and the household Food
Consumption Score. The samples included 149 farmers randomly selected from Hossein Abad Rekhneh Gol
village, and data were collected through interviews with the household head. To reveal the effect of different
shocks on the rural resilience households, self-reported information such as drought, livestock loss, and the
characteristics of the households were used through an Ordinary Last Square regression.

Results and Discussion

In the first stage, each of the pillars of resilience, including Access to Basic Services, Assets, Social Safety
Nets, and Adaptive Capacity, which are considered latent variables, shows a higher correlation between the
variables, and the calculated pillars indicate the greater importance of that variable in each of the resilience
components. According to the results, among the variables that constitute the pillar of access to basic services,
"the distance from the household to the health center” variable correlates with this pillar, which indicates its high
importance. In addition, the "attending school years" is one of the most important variables in forming and
creating the adaptive capacity of a household to the crises ahead. The agricultural water availability and the total
yield during a year play an important role in creating the asset pillar. Regarding creating the social safety nets
pillar, as we expected, the governmental cash transfers, through monthly subsidies, the Imam Khomeini Relief
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Foundation, and the State Welfare Organization of Iran, is the most crucial variable. The results obtained from
the food consumption (FCS) score index showed that 117 out of 149 studied households are within the
acceptable threshold, 28 households are on the borderline, and four households are in a poor food consumption
situation. The Hunger Scale Index showed that out of 149 households, 62 households are on the little to no
hunger threshold, while 81 households are on the moderate hunger and six households are on the severe hunger
threshold. Also, based on the results of the MIMIC model, among the calculated pillars, household assets is the
most important. The increase of one standard deviation unit in AST will increase 0.06 standard deviation units in
the resilience capacity index. Adaptive capacity and social safety nets pillars also play a significant role in
creating resilience for rural households. Thus, increasing one standard deviation in the AC and SSN led to an
increase in the magnitude of the resilience by 0.04 and 0.03 standard deviations, respectively. Finally, the effect
of different shocks on the rural resilience households showed that variables such as drought, livestock loss, and
gender of household head (being female) have a negative effect on their resilience. The size of the household has
a positive impact, which means that the more family members, the more resilience.

Conclusion

One of the critical goals of underdeveloped and developing countries, is to eradicate poverty and achieve
sustainable development. In Iran, like other developing countries, smallholder farmers are known to be
vulnerable to environmental and economic changes such as climate change, rising prices of agricultural inputs,
etc. Therefore, adopting and implementing policies that lead to a fair income distribution for vulnerable people is
essential. Estimating the RIMA makes it possible to rank households based on their strengths, weaknesses, and
current needs. Budget allocation and the policy time duration are two limiting factors that may optimize using
the RIMA results. The present study examined the RIMA and the effect of drought on the calculated index for
the first time in Iran for a specific region. Since the ranking of households based on resilience requires awareness
of all vulnerable households' situations, the definition of short-term and long-term projects in the future
development plans is essential. To identify "the most vulnerable groups" and "the most important challenges and
shocks," these scheduled projects are vital for budget allocation prioritization.

Keywords: Drought, MIMIC model, Resilience, Rural farmers, Structural Equation Model
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3- RIMA (Resilience Index Measurement and Analysis)
4- Resilience Capacity Index

5- MIMIC (Multiple indicator- multiple causes)
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1- Structural Model and Measurement Model
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6- Household Hunger Scale
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5- Normalized Difference Vegetation Index
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8- Ordinary Last Square

9- Dummy variables
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Table 1- the MIMIC regression results
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Introduction

Survey of the households demand is very important and necessary in planning for production of various
goods and services in order to regulate the domestic consumption, import and export. Given the importance of
this issue, the study of consumer behavior and their consumption pattern is a major part of economic research
with the objectives of analyzing the consumption structure, identifying appropriate patterns for explaining the
consumer behavior, predicting consumption and its changes. The main objective of the present study is to
investigate the consumption and demand behavior of basic food items (cereals, livestock, poultry, fish and
shrimp and its products, dairy products, oils, fats and butter, fruits, pulses, sugar and vegetables) in urban areas
of Iran using pooled data and SURE method.

Materials and Methods

According to the objectives of this study, the best functional form of demand should be identified to explain
the consumption behavior of urban households in Iran. Therefore, first the Generalized Ordinary Differential
Demand System (GODDS) using the data of urban households (pooled data) was estimated using the seemingly
unrelated regression (SURE) method and then, the appropriate functional form was selected. Then, according to
the appropriate functional form, price and income elasticities were calculated by applying the conditions of
adding up, homogeneity and symmetry for each of the equations of the demand system. Therefore, in order to
choose and determine the appropriate functional form for food demand system, Generalized Ordinary
Differential Demand System (GODDS) was estimated.

N

dwy = (B; + 6,w;)dLn(Q,) + Z(Vij + 6, Wi (6;; — wj))dLn(P;)
j=1

The above model includes the Rotterdam demand system, differential form of AIDS, and the two hybrid
models NBR and CBS. The selection of a suitable functional system is based on the constraints applied based on
the 0; and 0, parameters. The system of demand equations was estimated using the seemingly unrelated
regression (SURE) method. Also, in order to be consistent with the theory of utility, the constraints of adding up,
symmetry and homogeneity were applied as linear equations. In order to investigate the impact of drought and
also the targeted of subsidies, two dummy variables were included in the model. In other words, the first dummy
variable was entered into the model to investigate the impact of drought in 2008. The second dummy variable

was entered in order to investigate the effect of targeted subsidies in before and after 2010.
In order to better understand household consumption pattern and cost situation and to analyze income, price
and cross-demand elasticities, and the deciles were divided into three main groups. In other words, the average
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of the first three to the third decile was placed in the first group. Also, the average of the fourth, fifth, sixth and
seventh decile in the second group and the mean of the eighth, ninth and tenth deciles were in the third group.
Accordingly, in this study, the data used are pooled. The required data of research were gathered from the
Statistics Center of Iran for the period 2006 to 2017.

Results and Discussion

Based on the results of the Wald test, the functional form of AIDS was selected against others. Price
elasticity calculation results showed that own-price elasticity of food demand in urban areas is negative. Also,
the highest own-price elasticity of food demand was related to fish and shrimp and its products (-1.03). The
positive cross- price elasticity of food indicates that there is not necessarily a two-way substitutional relationship
between food items and only in some cases (such as cereals and pulses), there is a substitutional relationship.
Most positive cross-price elasticities have low values, indicating a poor substitution between food items. The
calculation of income elasticity indicates the normality of commodity groups. The income elasticity of fish and
shrimp and its products is greater than one that illustrates the luxury of this food.

Conclusion

Calculating the self-price elasticity of food in urban areas indicates the high elasticity of fish and shrimp and
its products. Also, the income elasticity of fish and shrimp and its products has been more than one, which
indicates the luxury of this food in urban areas. Therefore, pricing and subsidy policies should be set in such a
way as to ensure a minimum consumption of animal protein for each individual in the community. Also, the
policies governing the production and supply of the group (cereals, oils, fats and butter, fruits, vegetables, pulses
and sugar) as well as the policies governing their consumption should be regulated in some way that the
minimum supply of foods is to be possible for households.

JEL Classification: D1, Css, Dag, Qu1
Keywords: AIDS, GODDS model, Income elasticity, Price elasticity, Urban areas
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Table 1- Restritions of the Generalized Model for Selecting
the appropriate Functional Form
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Chart 1- Trend of the Share of Dairy, Vegetables and Fruits from
the Total of Monthly Food Consumption
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Table 2- The share of food in the total consumption and montly cost of food of urban households in the country
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The share of total montly

Y gazo 09,5 The share of total montly consumption cost
Product group 2 = 1 e
1385 1396 e ols 1385 1396 e Ols
Average share Average share
Cereals ol 38.89 10.92 13.19 13.93 18.44 15.93
Livestock meat el CudigS 13.27 2.45 3.73 19.6 17.03 18.15
Poultry meat o8Ny cugs 17.63 6.41 7.02 10.99 9.78 11.2
Fishmeal, ol sla oold g sfie aple s g 126 148 473 412 427
Shrimp and its products
Dairy ol 5.97 15.66 15.99 1243 1215 12.28
Oil, Fatand Butter o) 5 b > (589, 0.09 4.25 3.94 5.56 6.44 6.49
Fruit Y™ 10.03 22.25 20.34 13.63 12.3 13.01
Vegetables Lo ¢ joms 3.94 31.24 28.51 13.67 135 13.06
Pulses Olge 1.22 2.17 2.05 2.87 3.72 3.02
Sugar S g A8 4.38 34 3.73 2.59 2.53 261
saiod claal sl
Source: Research findings
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Table 3- Chow Test Result in Urban Areas
F o)Ll S s maw Al
F statistics Probability Result
Cereals oM 057 0573 (Loodls (sl 3a8b) yuo 4058 (503
Accepted (pooled data)
Livestock meat ol s 0.381 0.687 (120303 (5 23 3:80) oo 2022 Ay
Accepted (pooled data)
Poultry meat RCAOR 2.95 0.07 (a0l (5 s 5uib) siuo e 2 Sy
Accepted (pooled data)
u‘ &5"""33)51)é 9 9§""° ‘LS‘QL" w; 2.24 0.129 (‘"‘z“]J (5)‘1"\’(3‘2'“'1’) ).a..o d.uo)B u")i“"
Fish meat, Shrimp and its products Accepted (pooled data)
Dairy ol 0.164 0.849 (e 20 588) oo 0028
o Accepted (pooled data)
Oil, Fat and Butter oS 5 b s, 2.66 0.0912 (l2oshs 522 50) oo 4022 e
Accepted (pooled data)
Fruit ogee 0.127 0.88 (odls (5,2333:80) oo 4ns ) b ydy
) Accepted (pooled data)
Vegetables (¢ 3w 2.22 0.132 (120> (5 s3] oo &2,2 Sy
Accepted (pooled data)

Accepted (pooled data)

G200 cladidly txiie
Source: Research findings
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Table 5- Wald Test Results to select appropriate functional form in Urban Areas
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Model Chi-squre  Degrees of freedom

AIDS 8.077
Rotterdam 1730391
CBS 1640108

NBR 10391.41
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Probability
2 0.0914
2 0.000
2 0.000
2 0.000
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Source: Research findings
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Table 7- Self-pricing and cross-sectional elasticities of foodstuffs in urban areas
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Table 8- Income elasticity of foodstuffs in urban areas
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elasticity
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Appendix 1- The result of stationarity test of the variables in the GODDS system in urban areas

ko LLC o,Li i
Variable LLC Result
Statistics
Cost share difference of the cereals EME (gl 3 wpe Josls 7.86%** 1(0)
Cost share difference of the livestock meat ol g8 sl o Juslis 3. 2%%* 1(0)
Cost share difference of the poultry meat BNy S (lan i waew Sl D.02%** 1(0)
Cost share difference of the fish meat, shrimp and its products O sleodygl 3 g 95 o oalo S (gl sa ppuw Jlis D AQFH* 1(0)
Cost share difference of the dairy Sl o o Joolis -3.68%** 1(0)
Cost share difference of the oil, fat and butter 08 5 oy 569y Sl wiew Juolis -4 8o**x* 1(0)
Cost share difference of the fruit hogeo (sl 3 oo Juslis L4.7%** 1(0)
Cost share difference of the vegetables I g jams (Sl 30 ot Jolis 5. Gx** 1(0)
Cost share difference of the pulses Sl (sl waew Joolis -3.95%*x 1(0)
Cost share difference of the sugar S g 4B (gl o Juolis 1(0)
-9.73***
Price logarithm difference of the cereals M o 11,8 Ll 4, 9% 1(0)
Price logarithm difference of the livestock meat Pl S Ceasd o )8 Jslis -4.6*** 1(0)
Price logarithm difference of the poultry meat BNy CbeS Cand o I8 Jslis 4 QT 1(0)
Price logarithm difference of the fish meat, shrimp and its products o sleodygl b g 55ee coplo cuseS Casd o )18 Jslas 4,73 1(0)
Price logarithm difference of the dairy Sl Caid w8 Jslis X Vo 1(0)
Price logarithm difference of the oil, fat and butter oS g g (ris) Cuadd o)X Jusles _3.27%** 1(0)
Price logarithm difference of the fruit Wogee Caasd vy )& Juslis 4.48%** 1(0)
Price logarithm difference of the vegetables L s Caosd o3y sl -4.18*** 1(0)
Price logarithm difference of the pulses g Cund w2y Juslis 5.4 1(0)
Price logarithm difference of the sugar S 9 A Ceasd o8 sl _3.27%** 1(0)
Logarithm difference of the cereals quantitative index EMe g lde jasls w8 Joli -3.08%** 1(0)
Logarithm difference of the livestock meat quantitative index ol g (g aie (adls o, S) Juslas -5.06%** 1(0)
Logarithm difference of the poultry meat quantitative index Ly cdsS s ylaie (asli o8 Joli D QhFH 1(0)
Logarithm difference of the fish meat, shrimp and its products quantitative 9 55ue e olo CubgS (g lie (el o)) Juslis 1(0)
e o slaos gl b 4,445
Logarithm difference of the dairy quantitative index bl g)hbe asls wu) &) Jslis 4, 0%H% 1(0)
Logarithm difference of the oil, fat and butter quantitative index 055 5 B (rEe) (o)l Lasls vyl Jslis _5.28%*% 1(0)
Logarithm difference of the fruit quantitative index nogen (5 luie ol oo, 5 sl -5, 1 4% 1(0)
Logarithm difference of the vegetables quantitative index g (5olie sl o2, 8 sl -5 5% 1(0)
Logarithm difference of the pulses quantitative index Slge 5yl Ladls w08 Jolis L4 TR 1(0)
Logarithm difference of the sugar quantitative index S g B (g e Lasls o8 Joli - 1(0)
-3.97***

Loy ) aw 3 (gly gme FFF Gis slaazl, sl

*** Significance at the 1 percent

Source:Research findings
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Appendix 2- The result of stationarity test of the variables in the AIDS system in urban areas

JUEsy LLC o)Ll JUEsy
Variable Statistics LLC | Variable
The share of cereals in total cost 2obre JS 5l e wpew L4 72FH 1(0)
The share of livestock meat in total cost 2)be JS 51 ol g mpw -1.98** 1(0)
The share of poultry meat in total cost 2o JS 5l (B8 S s -149% 1(0)
The share of fish meat, shrimp and its products in total cost 2o JS 51 o slmodygl 3 g 9%e  blo g npuw -1.82%* 1(0)
The share of dairy in total cost e JS 5l ol waew _5.05%** 1(0)
The share of oil, fat and butter in total cost oo JS 5l 08 g b oy 589y mhew _1.56%* 1(0)
The share of fruit in total cost e JS 5 noges o 2D T4 1(0)
The share of vegetables in total cost 2o JS 51 s s i -4, 84%** 1(0)
The share of pulses in total cost 25 S 5l Slges wge 4.Q4%** 1(0)
The share of sugar in total cost 2o JS 1,5 g 3B ae 1(0)
_6.36***
Price index of cereals O Cand sl _5.83%** 1(0)
Price index of livestock meat Iy cuigS cansd asli -10.65*** 1(0)
Price index of poultry meat Ly CubsS Cand el -1.94%* 1(0)
Price index of fish meat, shrimp and its products O slrodygl i g 6n e oplo g Casd sl 3.72%%% 1(0)
Price index of dairy Ol Casd asls LD 1 7HH 1(0)
Price index of oil, fat and butter oS g by (hEg) Cuasd asls -3.63*** 1(0)
Price index of fruit hogen Caosd Ladls 5. D4 1(0)
Price index of vegetables I g Ceasd a3 s _1.9%* 1(0)
Price index of pulses Sl Cund asli -3.76%** 1(0)
Price index of sugar S g 4B Caasd yadls -8.80%*x 1(0)
Real cost of cereals oM Bly zybre -3.32%*% 1(0)
Real cost of livestock meat el cusS adly e -1.88** 1(0)
Real cost of poultry meat B8y cdsS aly z)bre -1.82%* 1(0)
Real cost of fish meat, shrimp and its products o sleedygl b g o5 ¢ ale S adly e 1.3* 1(0)
Real cost of dairy ol (Aly 7l -2.56** 1(0)
Real cost of oil, fat and butter 0)S g oy gy Bly e 22.19%* 1(0)
Real cost of fruit lnogeo oxdly g l5ee -1.08%* 1(0)
Real cost of vegetables g (adly 20 -2.86** 1(0)
Real cost of pulses Slge xdly zybxe S1.67*%* 1(0)
Real cost of sugar S g a8 bl e -4.05%** 1(0)

*k ‘*

2oy ) g0 Ve maw )d (61 gime iy & e g
and *** are significant at the level of 10, 5 and 1 percent, respectively s

e sloasdly isle
Source: Research findings
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