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Table 1- Estimated financial ratios for broiler chickens in Tabriz
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Ratios Min Max Mean
b s
SIF el 1.00 2.766 1.974
Current ratio
5T s
o . 0.752 2.700 1.620
Instantaneous ratio
P S 0.039 0.400 0.156
Debt ratio
| 53,5 Cons
@bl B35 i 0.063 1.896 0.303
Assets turnover ratio
ol els ol 33,8 Cuws
b sle b 25 G 0.092 0.610 0.266
Fixed assets turnover ratio
b s 035 o
P 02 S 15% 172 % 17%
Return of assets ratio
P98 033k o 2% 94.6 % 30.2%

Return on sale ratio

Source: Study’s finding
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Table 2- Estimation results of financial ratios of poultry farms in Tabriz city

sl 53959 B 29,5

Chatant Input Output

e icand . .- . o .o = T o35l .
Decision Sl Cumd & S Babls oS e s ol w99 835k

making units Current Instantaneous PN Assets T Bl ) Return on
(DMU) Ration ratio Debt turnover Fixed assets ~ Return of sale
ratio turnover assets

DMU1 37.56 100 100 193.26 100 125.18 192.65
DMU2 45.2 100 100 62.99 96.35 100 237.79
DMU3 100 100 40.4 100 100 57.83 100
DMU4 100 100 8.31 220.50 43.21 100 249.69
DMUS5 37.16 100 100 191.18 100 123.83 190.57
DMU6 100 100 6.17 320.15 100 246.65 183.48
DMU7 33.89 100 100 174.36 100 112.94 173.81
DMUS8 100 100 100 44.36 61.56 67.11 100
DMU9 5.59 100 3.40 171.80 100 120.34 127.88
DMU10 100 47.15 100 213.09 100 150.17 192.72
DMU11 100 40.50 100 183.04 100 128.94 165.54
DMU12 100 100 16.45 107.06 100 100 250.08
DMU13 100 100 100 714.28 100 730.79 43.06
DMU14 100 100 100 729.92 100 746.79 44.00
DMU15 100 51.45 100 48.13 104.78 100 216.80
DMU16 100 100 717 168.87 75.21 96.59 213.65
DMU17 100 100 6.27 147.67 65.83 84.46 186.84
DMU18 100 46.53 100 210.29 100 147.14 190.19
DMU19 100 100 16.03 192.84 100 74.47 278.46
DMU20 100 100 14.69 176.66 100 68.21 255.08
DMU21 100 100 5.82 302.18 100 232.80 173.17
DMU22 100 100 8.57 227.42 44.56 100 257.53
DMU23 100 100 5.54 287.36 100 221.38 164.65
DMU24 100 100 9.27 246.02 48.21 100 278.60
DMU25 100 100 19.02 123.78 100 100 289.13

Source: Study’s findings
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Table 3- Results related to the efficiency of poultry units and their ranking

& 5 o sl EULIVES J)
Decision making units (DMU) Efficiency Ranking
DMU1 24.28 23
DMU2 99.87 6
DMU3 100 1
DMU4 95.13 7
DMU5 59.51 14
DMU6 010 2
DMU7 27.41 22
DMUS8 100 5
DMU9 17.39 25
DMU10 77.02 9
DMU11 51.84 16
DMU12 45.01 19
DMU13 47.20 18
DMU14 21.79 24
DMU15 60.70 12
DMU16 41.86 20
DMU17 54.42 15
DMU18 60.17 13
DMU19 100 3
DMU20 83.62 8
DMU21 100 4
DMU22 49.96 17
DMU23 69.79 11
DMU24 30.36 21
DMU25 74.30 10
Source: Study’s findings
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Introduction: Broiler poultry units are among the most important units in the agricultural sector. In most
developing countries, there are a lot of investments in these units. By examining the state of industry in the last
few years, which has been declining, it seems that there is no efficient and optimal utilization of these units. Due
to lack of proper management, appropriate financial programs and financial operations control in chicken
production and main inputs price fluctuation, poultry farms do not have the necessary financial efficiency. These
issues have reduced the financial efficiency of production units in the poultry industry. Consequently, the
competitiveness of products of these units has decreased compared to their own competitors. In this regard, the
review of financial efficiency can provide a general picture of the financial situation and performance of these
units and can instruct managers and financial planners in making appropriate decisions. Accordingly, present
study tries to review the financial efficiency of poultry farms in Tabriz County which has a special place in
supplying protein of country and East Azerbaijan province, Iran.

Materials and Methods: In this study, financial ratios and data envelopment analysis (DEA) approaches
were used to evaluate financial efficiency. DEA is a nonparametric method in operations research and economics
for the estimation of production frontiers. It has been used to empirically measure productive efficiency of
decision making units (or DMUs). Although DEA has a strong link to production theory in economics, the tool is
also used for benchmarking in operations management, where a set of measures is selected to benchmark the
performance of manufacturing and service operations. In the circumstance of benchmarking, the efficient DMUSs,
as defined by DEA, may not necessarily form a “production frontier”, but rather lead to a “best-practice frontier.
Non-parametric approaches have the benefit of not assuming a particular functional form/shape for the frontier,
however they do not provide a general link (equation) relating output and input. There are also parametric
approaches which are used for the estimation of production frontiers. These require that the shape of the frontier
be guessed beforehand by specifying a particular function relating output to input. One can also combine the
relative strengths from each of these approaches in a hybrid method where the frontier units are first identified
by DEA and then a smooth surface is fitted to these. This allows a best-practice relationship between multiple
outputs and multiple inputs to be estimated. Data envelopment analysis (DEA) is a linear programming
methodology to measure the efficiency of multiple decision-making units (DMUs) when the production process
presents a structure of multiple inputs and outputs. The statistical population of this research was 45 poultry
farms in Tabriz County which were surveyed by census.

Results and Discussion: By studying the economic characteristics of poultry farms in Tabriz it is revealed
that the minimum and maximum capacity of studied poultry units is 6000 and 100,000 pieces, respectively; with
an average capacity of 30,000 pieces. According to the results, mean production of units is 66 tons at each period
and about 56 percent of units are producing below the average production. Results indicate that the average of
financial efficiency of poultry farms is 63.66 percent. Also, among 45 studied units, only 5 of them have 100
percent efficiency and rest of them suffer from lack of this important factor. Therefore, there is a gap of about 36
percent to maximize financial efficiency (100 percent). Results reveal that the units which their efficiency are
more that 70 percent, have higher production capacity than the other ones.

Conclusion: Economic and logical use of inputs, especially nutrient inputs and energy will have a significant
impact on reducing the costs of the poultry farms and increasing their profit. Furthermore, the existence of
inflationary situation in economy and the volatility of prices, including the price of inputs for poultry units, have
led to a significant increase in production costs in poultry farms; as a result stabilizing the price of the main
inputs can prepare a suitable base for regular planning and enhance financial efficiency of units. One of the

1 and 2- Associate Professor and M.Sc. Graduate Student of Agricultural Economics Department, Faculty of
Agriculture, University of Tabriz
(*- Corresponding Author Email: J.hosseinzad@tabrizu.ac.ir)
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problems with this type of studies is the lack of financial information of economic units. Given that the results of
this type of studies can be applied to better planning of their economic units, therefore establishing and
maintaining financial information by economic units will help to better and accurately conduct these kind of
studies.

Keywords: Data envelopment analysis, Financial management, Financial performance, Financial ratios,
Production units
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Table 1- Parameters needed to solve the basic model
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Table 2- The results of the simulation traditional market
(Basic Model of Positive Mathematical Programming)

Production Consumption Net export (tonne) Profit
(tonne) (tonne) (million Rial )
SR TN 4071410 1.1663*10*5 3.7928*10*8

Quality rice

24074.390
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Source: Research findings
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Table 3-The results of the simulation after the launch of the futures market
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Production onsumption Profit ; ’

(tonne) (tonne) Net exports (tonne) (million Rial) Contributors (7)
& ; * 105

wemy 14349710 26199.05 1.1729%10* 3.7958%10* 44

Quality rice
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Source: Research findings
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Introduction: Agricultural products market in Iran is facing structural problems with non-competitive and
inefficient conditions for trade of agricultural products, which leads to high price fluctuations for these products.
Future markets as one of the risk sharing strategies would shift price risk to brokers and intermediaries. So,
future markets are considered as one of the best tools for reducing agricultural risk. Designing and implementing
future contracts is time-consuming and costly. Therefore, in order to succeed in setting up such contracts, it is
essential to pay attention to several main issues consisting selecting the correct commodity for exchange,
determining the optimal specification of the future contracts of agricultural products, and the way of decision
making and preferences of market participants.

Materials and Methods: Despite the precise design of future contracts, future markets may fail after
commencing due to lack of access for farmers, to use these tools. The purpose of this study is to predict future
market acceptance by rice farmers in Sari.

To achieve this goal, the positive Mathematical Programming Model (PMP) is used in the simulation of the
traditional and future market within the framework of the GAMS software. All required data were derived from
statistics provided by the Ministry of Agriculture and Statistical Center of Iran during 2000 to 2015. The
objective function of the model was a calibrated objective function which maximizes the actual quantities of
farmers' production. But it should be noted that in solving this model, it was assumed that when the future
market is launched the decision of the producers regarding the amount of production is not affected and only a
part of their product will be offered in the future market, rather than in the traditional market, with the aim of
reducing the price risk. Since this assumption does not validate in the actual operating conditions and it is
expected that the producers' decision-making process would also be affected after entering the futures market
and trading in this market.

Results and Discussion: The results of simulation of the traditional market showed that the real average of
the production, consumption, and net exports respectively were about 1.1663*10*°, 24074.390 and 1.4071*10%°
tone and the total profit of the producers of these products was about 3.7928*10*8 million Rials..

Based on the results of simulation of future market, the real average of the production, Consumption and Net
exports equals about 1.4349*10%°, 26199.05 and 1.1729*10*° tone respectively and the total profit of the
producers of these products is about 3.7958*10*8 million Rials. Thus it is expected that after commencing future
market for agricultural products, 44% of all rice farmers would sell their product using future contracts.

Therefore producers' decisions are not affected by the level of production and only a part of their product
would be offered in the future market instead of the traditional market with the aim of reducing the price risk. In
addition to comparing this market to the traditional market, the launch of the future market will increase the
production, consumption and net exports about 1.9, 8.8 and 5.6 percent respectively.

Conclusion: Due to the strategic condition of the rice product and the suitability of this product to enter the
future market, it should be noted that in the process of optimal design of future contracts, without paying
attention to all dimensions for launching the upcoming market, this market will not be successful. Therefore, in
this study determination of the amount of participation by rice farmers before launching a successful future
market for rice crops has been considered. The first stage were simulating conditions before the launch of the
future market, named traditional market conditions of rice, and the average real values of production,
consumption, net exports and total profit of the producers of this product were estimated in Sari city.
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Subsequently, with the goal of reducing the price risk, the conditions after launch of the future market were
simulated that represent about half of rice producers will be participanting in the upcoming market. Base on the
results of this study, it is suggested that the launch of futures markets and transfering process to the Agricultural

Commodity Exchange would need cultural and extension courses to understand the benefits of entering this
market.

Keywords: Future market, Participation, Price risk, Rice, Simulation
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Table 2- Required general advertising effect on retail demand coefficient calculation for significance statics estimation in
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coefficient intensity gp1=—019  gp, =—062 gp3=—0663  gpy=-084  gps=—223
scenarios
(pmln =0.46 0.0000247 0.0000805 0.0000860 0.0001090 0.0002894
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Table 3- Significance statics of general advertising effect on retail demand in multi-market equilibrium (F Statics)

G g2l g2l shend SIS (592 les Ro3les o S92
il Sl Input prices scenarios
Advertising; intensity Own price elasticities
scenarios scenarios W, = 3465 W, = 9531 W5 =10553 W, =11049
ep = —0.19 1.548 1.548 1.548 1548
€by = —0.62 10.698 1.487 2.967 1.430
(pf“” =0.46 s = —0.663 2614 0.405 1.648 0.542
eby = —0.84 1.134 0.185 0.676 0.226
£hs = —2.23 0.092 0.032 0.039 0.013
g0 =—0.19 44.621 44.621 44.621 44.621
€hy = —0.62 12.458 3.246 2,988 2,887
@ =13.44 €D = —0.663 3.940 1.731 1.669 1.645
ehy = —0.84 1673 0.724 0.698 0.687
€hs = —2.23 0.122 0.062 0.060 0.060
epy = —0.19 9.479 9.479 9.479 9.479
€D, = —0.62 11.022 1.811 1.552 1.452
(p?m =378 £ps = —0.663 2.858 0.649 0.587 0.563
eby = —0.84 1.234 0.284 0.258 0.247
€hs = —2.23 0.097 0.037 0.036 0.035
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lds Lol Input prices scenarios
Advertising; intensity Own price elasticities
scenarios scenarios W, = 3465 W, = 9531 W3 =10553 W, =11049

eb = —0.19 1548 1548 1548 1548

€by = —0.62 10.698 1.487 2.967 1.430

(p{“i” = 0.46 €3 = —0.663 2.614 0.405 1.648 0.542
eby = —0.84 1.134 0.185 0.676 0.226

ebs = —2.23 0.092 0.032 0.039 0.013

ep = —0.19 44,621 44,621 44,621 44,621

€by = —0.62 12.458 3.246 2.988 2.887

(p;“ax —=13.44 €3 = —0.663 3.940 1.731 1.669 1.645
€by = —0.84 1.673 0.724 0.698 0.687

ebs = —2.23 0.122 0.062 0.060 0.060

epy=—0.19 9.479 9.479 9.479 9.479

€by = —0.62 11.022 1.811 1.552 1.452

(szin =378 D = —0.663 2,858 0.649 0.587 0.563
€by = —0.84 1.234 0.284 0.258 0.247

ebs = —2.23 0.097 0.037 0.036 0.035

ep = —0.19 12.565 12.565 12.565 12.543

ep, = —0.62 11.148 1.937 1.679 1.556

(p;‘ax =20.85 ehs = —0.663 2.953 0.744 0.682 0.637
ehy = —0.84 1272 0.323 0.296 0.265

ebs = —2.23 0.100 0.039 0.038 0.016

ep = —0.19 0.028 0.028 0.028 0.028

€by = —0.62 10.636 1.425 1.166 1.066

@' = 0.002 €0, = —0.663 2567 0.358 0.296 0.272
eby = —0.84 1.115 0.166 0.140 0.129

£hs = —2.23 0.001 0.031 0.029 0.028

epy=—0.19 11.238 11.238 11.238 11.238

€by = —0.62 11.094 1.883 1.624 1524

(pg‘ax =338 €3 = —0.663 2912 0.703 0.641 0.617
eby = —0.84 1.256 0.306 0.280 0.269

€hs = —2.23 0.099 0.039 0.037 0.036
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Table 4- General advertising effect coefficient on farm price

ks b L fd Sl e s
Advertising i : Own price elasticities scenarios ok
g intensity Average

scenarios £ =—223 g0, =-084 gB=-0663 gh,=-062 gh=-0.19
(pf“” =0.46 0.00000239 0.00000587 0.00000221 0.00000175 0.00000163  0.00000050
(P;“ax =13.44 0.00000008 0.00000020 0.00000008 0.00000006 0.00000006  0.00000002
(pg“” =3.78 0.00000039 0.00000095 0.00000036 0.00000028 0.00000026  0.00000008
(p?ax = 20.85 0.00000029 0.00000071 0.00000027 0.00000021 0.00000020  0.00000006
(p;"i” = 0.002 0.00055007 0.00135006 0.00050854 0.00040139 0.00037535  0.00011503
(p;nax =3.38 0.00000033 0.00000080 0.00000030 0.00000024 0.00000022  0.00000007
Ac\fr} :;e 0.00009226 0.00022643 0.00008529 0.00006732 0.00006295  0.00001929
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Table 5- Significance statics of general advertising effect on retail demand in multi-market equilibrium average (F Statics)

e et ) Woskd Cuond (592U ..
Olids Gas (padles 592 liaw Input prices scenarios e
Advertising intensity scenarios W.=3465 W,=9531 \W,=1053 \\,=11049 Average
(pf“” =046 3.217 0.731 1.375 0.752 1.519
(pf‘ax =13.44 12.563 10.077 10.007 9.980 10.657
(pg“” =378 4,938 2.452 2.382 2.355 3.032
(p;”ax =20.85 5.608 3.122 3.052 3.003 3.696
(pg“” = 0.002 2.887 0.402 0.332 0.305 0.981
(p;"ax =338 5.320 2.834 2.764 2.737 3.414

oSl 3.414 2.937 2971 3.075 3.883
Average
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Source: Research calculations
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Introduction: Dairy products, especially milk, play an important role in healthy food basket of Iranian
households. The long-standing increase in the consumption of this food has been a policy of the government. In
recent years, government efforts to increase per capita consumption of dairy products and milk have led to an
increase in demand for these products; with the per capita consumption of milk in 2016 equals 27.1 liters.
Studies indicate that price of milk does not have impressive impact on milk consumption. For example, Cyprus,
with very high price for milk, is one of the leading countries in milk consumption. Therefore, it seems that other
factors have contributed to increase of demand for milk in the countries. One of the factors is general advertising
of milk that promotes milk consumption among households. Today, advertising is an essential element in
introducing goods and products and serving the needs of human life. Advertising should be used to boost
economic movement by identifying the product. The role of advertising can be examined in a chain of influence
from firm level to market level for sales and product demands. Therefore, because of the milk consumption
importance, governments, spend money on advertising in order to increase its consumption. This policy
(increasing demand by general milk advertising) has been prevalent in the world for many years and has been the
main task of governments, for example, in the United Kingdom in 2015 about 12.4 million pounds or in the
United States between years of 2000 to 2001, an average of 25.1 million dollars annually been spent on general
advertising of milk. This approach can also be applied to government policies in Iran. Given that general
advertising is costly, the key question is whether general advertising in milk industry can affect the demand for
milk (from the consumer's point of view) and, as a result, the profit of milk industry (from the perspective of
producers). Although the results of assessment about the effect of advertising on consumption and profits of
firms producing basic goods, including milk, have been reported in other studies, but the reliability of estimates
has not been studied. This is basically due to the unknown type of statistical distribution of the effect of
advertising.

Materials and Methods: In this study, the effect of advertising is estimated by analyzing the statistical
significance of general advertising and its reliability. Also, with the simultaneous review of the effect of general
advertising on industry profits and retail demand in a multi-market equilibrium model that considers advertising
effects from farm to retail, the results are more reliable. So, the Significance of model of general advertising on
milk industry profit in a multi-market equilibrium is examined. The purpose of this study is to investigate the
significant role of general advertisement on Iran’s milk retail demand and industry profits in a multi-market
equilibrium in 2016.

Results and Discussion: Results indicated that by increasing the price elasticity of demand for processed
milk at retail level, the level of advertising significance statistically declined and by increasing in input prices for
raw milk production at farm level (forage, straw, wheat, barley, etc.), in most own price elasticities scenarios of
demand, the level of advertising significance statistically declined, but by increasing the optimal advertisement
budget (advertising intensity index), the level of advertising significance statistically increases, but when the
markets are considered as multi equilibrium, the interval of milk general advertising significances declines for
the minimum and maximum advertising intensity indicator. However, the more the market moves towards non-
competitiveness, the significance level of processed milk general advertising declines. Also, results show that the
average of the F statistics in competitive multi- market of milk is 1.519 to 10.657. This value for the competitive
multi- market of dairy is 3.032 3.692 and for the non-competitive market is 0.981-3.414. Namely, with a less
competitive market, general advertising effect declines significantly. On average, in different scenarios of the
input price at farm level, general advertising effect varies significantly from 2.937 to 3.414. The mean of milk
advertising significant level in all scenarios is 3.883. Therefore, in all considered scenarios, milk advertising has

1 and 2- Assistant Professors of Agricultural Economics Department, Sayyed Jamaleddin Asadabadi University
(SJAU), Hamedan
(*- Corresponding Author Email: Habib_susa@yahoo.com)
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a significant effect on consumer demand and the profit of the milk industry. The effect of processed milk
general advertising at retail level on the price of raw milk at farm level shows that the effect of advertising on
farm prices decreases with increasing price elasticity. Also, by increasing the index of optimal advertising
intensity, the effect of advertising on farm prices also decreases. The more the market goes to non-competitive,
the effect of general advertising on the price increases at farm level. The average advertising effectiveness
(advertising budget) is found to be at farm level price of 0.009226.

Conclusion: According to this study results, the effect of advertising on industry profits is significant enough
to justify advertising programs. This issue is examined by considering the statistical distribution of the effect of
advertising on industry profits as a function of the statistical distribution of the effect of advertising on
consumption. The results showed that the F-statistic for examining the effect of advertising on industrial profits
was equal to the F-statistic associated with the reduced form of advertising effect on product prices. While the
size of the effect of advertising on profits increased with the effect of advertising on demand, there was no
significant correlation between the effect of demand and the significant effect of profit. One of the most
important results of this study is that the statistical significance of advertising in demand function is neither
necessary nor sufficient for the statistical significance of the effect of advertising in the reduced forms of price
and profit functions of the industry. Therefore, it is suggested that in the study of the effectiveness of variables,
the effects of different levels of marketing, the assumption of the type of market are considered. Also, in order to
increase the influence of general advertising on milk consumption, decision makers can implement polices to
reduce the prices of inputs and increase the intensity of advertising. Also, policies that make the milk market
more competitive (at various levels of marketing) can be beneficial.

Keywords: F statistics, General advertising, Non-competitive market, Multi-market equilibrium model,
Significance model
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Standard number of poor Standard of poor
Year sample households deviation sample poverty poverty poor households deviation poor households household
households inome household line line h : household . income per
ouseholds inome in total B

members members capita
1365 2748 77571 99740 5.7 12000 20000 583 8738 6350 51 11.26 21.215
1366 2833 138435 284112 5.8 27000 34000 667 17846 10683 6.5 12.89 23.544
1367 3933 187479 398429 5.9 38000 43000 959 24240 14169 6.6 12.93 24.383
1368 5862 136845 148868 6.0 43000 48000 1118 25790 12883 6.1 18.85 19.072
1369 5830 208196 1721227 5.9 46000 52000 1136 30574 13712 5.9 14.69 19.485
1370 6928 230775 421238 5.9 50000 57000 1204 32722 14829 5.7 14.18 17.379
1371 6935 302549 556913 5.8 67000 75000 1225 43903 19637 5.8 14.51 17.664
1372 7716 403467 1248945 55 85000 100000 1348 60012 26402 5.7 14.87 17.470
1373 7884 548126 1453001 6.0 115000 137000 1367 84273 34430 6.0 15.37 17.339
1374 9648 688187 1074181 5.7 150000 172000 1385 103845 45810 5.9 15.09 14.355
1375 10696 940075 1158151 5.6 190000 235000 1403 145270 60681 5.7 15.45 13.117
1376 10746 1197915 1519437 5.0 240000 300000 1578 186448 74472 6.0 15.56 14.685
1377 11325 1473234 1931390 5.4 300000 368000 1645 229913 91886 5.6 15.61 14.525
1378 13578 1727758 2330537 55 380000 431000 1676 255825 117377 6.2 14.81 12.343
1379 14248 2064422 2712065 5.0 410000 516000 1730 327872 126515 6.0 15.88 12.142
1380 14689 2380351 3238106 5.3 510000 595000 1738 361651 156443 5.9 15.19 11.832
1381 16852 3160761 3590997 5.0 700000 790000 1778 538362 185237 5.0 17.03 10.551
1382 16967 4323075 4850867 4.9 860000 1060000 1799 711229 243349 55 16.45 10.603
1383 16998 5515094 7795148 4.8 910000 1370000 1802 938878 302625 51 17.02 10.601
1384 17385 6423169 8247449 4.6 1000000 1600000 1942 1096844 357207 5.2 17.08 11.171
1385 17684 7350663 8683989 4.6 1100000 1830000 1973 1301222 401668 53 17.70 11.157
1386 18215 8636113 10459042 4.4 1300000 2160000 2004 1546005 458044 5.0 17.90 11.002
1387 19114 9078280 55817047 4.2 1500000 2350000 2080 1597576 457549 4.9 17.60 10.882
1388 19271 10548339 11209754 4.0 1800000 2630000 2156 1790695 611796 5.0 16.98 11.188
1389 19380 12341575 12703403 4.0 1900000 3000000 2245 1983664 691226 4.4 16.07 11.584
1390 19403 16377080 16244534 3.9 3000000 4090000 2398 2614708 1114957 3.8 15.97 12.359
1391 19476 22661822 20993454 3.8 4000000 5660000 2406 4541070 1229203 41 20.04 12.354
1392 19489 29574403 83377853 37 5000000 7850000 2587 7011542 1026632 3.6 2371 13.274
1393 19786 33158255 45164428 3.6 6500000 8800000 2603 7154455 1049382 3.4 21.58 13.156
1394 19865 38909276 34968190 3.6 8300000 11000000 2827 9251963 1717873 3.6 23.78 14.231
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Source: Research findings

0.500

= T == === e —
' = = =y

—
. e
X """too"'o...""{..."‘00-..00-..000:‘::’:.“\
LI ==
0 s

. ==
.
*tenane
w—_ o—
e —
N - — 4 S SR
(L OO0
1365 1367 1369 1371 1373 1375 1377 1379 1381 1383 1385 1387 1 '_‘h“-l 1391 1393
w2 gzl Sl
— Jl )-| cessann ._Ja""":"l‘,‘”'”""’s -— ‘_JL..__J ._'.‘?le,j )

I¥T0-9E 0,90 (b oyl by, sblo yd 88 1y 0 (B ad Ll Ol puii - JSG
Figure 1- Changes in the modern indicators of poverty in rural areas of Iran during 1986-2015
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Figure 2- Changes of classical poverty indicators in rural areas of Iran during 1986-2015
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Table 2-The results of modern and classic indices of rural areas of the country: during 1986-2015

O g1 s LS SndlS” (5l ya LS

Modern indicators Classic indicators
il Sasad —Obiw! S . SIS "
Jlw o OS] Al _,db ey —oedl S SIS UM.’. o S < . M
Syl o9 ; o 88 Howd po

13} Slyd

Income Povert, Head
Year Gini Atkinson Arrar D.ER VT/?)SI‘;:& E.G.R Gap Severitill Sen Kakiwan Pon:’r)ty quapt
Ratio Index Ratio
1365 | 0.460 0.19 046  0.259 0.437 0.167 0.018 0.121 0.085 27.342 667.79 0.212
1366 | 0.329 0.108 0.329 0.228 0.325 0.132 0.016 0.114 0.096 21.313 392.82 0.235
1367 | 0.324 0.106 0.324 0.228 0.318 0.13 0.011 0.108 0.099 18.871 310.60 0.244
1368 | 0.321 0.105 0.321 0.227 0.309 0.131 0.014 0.090 0.078 16.425 278.25 0.191
1369 | 0.287 0.08 0.287 0.253 0.311 0.111 0.008 0.081 0.077 13.656 256.84 0.195
1370 | 0.469 0.192 0.469 0.262 0.403 0.174 0.007 0.075 0.069 12.894 23431 0.174
1371 | 0.468 0.191 0.468 0.263 0.407 0.175 0.008 0.074 0.068 12512 178.08 0.177
1372 | 0.441 0.166 0.441 0.25 0.385 0.166 0.015 0.071 0.070 11.641 133.56 0.175
1373 | 0.460 0.182 046  0.259 0.384 0.169 0.011 0.068 0.069 10.849 97.49 0.173
1374 | 0.471 0.19 0.471 0.263 0.405 0.173 0.005 0.057 0.058 9.422 77.65 0.144
1375 | 0.454 0.176 0.454  0.256 0.381 0.169 0.008 0.051 0.052 8.102 56.83 0.131
1376 0.456 0.178 0.456  0.257 0.386 0.169 0.008 0.056 0.059 8.943 4452 0.147
1377 0.464 0.185 0.464 0.261 0.401 0.177 0.009 0.055 0.057 8.724 36.29 0.145
1378 0.420 0.146 0.42 0.244 0.405 0.158 0.005 0.051 0.050 8.452 30.99 0.123
1379 0.463 0.181 0.463 0.261 0.413 0.177 0.006 0.045 0.048 6.967 25.88 0.121
1380 | 0.453 0.175 0.453 0.257 0.406 0.169 0.006 0.047 0.047 7.634 22.45 0.118
1381 | 0.439 0.161 0.439 0.252 0.401 0.165 0.006 0.034 0.044 4.932 16.91 0.106
1382 | 0.431 0.154 0.431 0.25 0.39 0.16 0.009 0.036 0.044 5.199 12.60 0.106
1383 | 0.436 0.158 0.436 0.251 0.384 0.161 0.008 0.034 0.042 4.868 9.75 0.106
1384 | 0.436 0.16 0.436  0.252 0.385 0.164 0.009 0.036 0.045 5.124 8.35 0.112
1385 0.427 0.152 0.427 0.248 0.37 0.159 0.008 0.033 0.045 4534 7.30 0.112
1386 0.434 0.158 0.434 0.251 0.375 0.163 0.008 0.032 0.045 4.369 6.18 0.110
1387 0.427 0.154 0.427  0.247 0.368 0.16 0.005 0.035 0.042 5.125 5.68 0.109
1388 0.402 0.132 0.402 0.237 0.371 0.15 0.007 0.036 0.044 5.244 5.08 0.112
1389 | 0.410 0.142 041  0.238 0.359 0.15 0.006 0.040 0.048 5.935 4.45 0.116
1390 | 0.357 0.11 0.357 0.217 0.295 0.129 0.009 0.045 0.046 6.973 3.27 0.124
1391 | 0.337 0.097 0.337 0.21 0.268 0.119 0.045 0.029 0.049 3.044 2.36 0.124
1392 | 0.339 0.098 0.339 0.21 0.266 0.12 0.022 0.017 0.051 1.587 1.70 0.133
1393 0.347 0.103 0.347 0.213 0.281 0.124 0.012 0.026 0.051 3.026 1.52 0.132
1394 0.351 0.104 0.351 0.215 0.292 0.126 0.010 0.024 0.056 2.689 1.21 0.142

3uios glaassly 1islo
Source: Research findings
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Table 3- Dickey Fuller maneuverability test variables

Wlprass J98 Sud (190l &bl
L o Quhes Abdg Dickey Fuller AS
Variables Optimal interruption | Wed!> Jol ad o Joli  Wodls e | Result
First interruption Data level
i o2l 0 847 6- 357.2- (1)
Gini index
. e |-
Ot Gt 0 ~*189.7- 548.2- I(1)
Atkinson index
1 asls
o 0 *847.6- 357.2- I(1)
Arrar index
= i3
ETE o> 0 3526~ 398.1- I(1)
D.E.R index
Oy ogh oot 0 *562.5- 895.1- I(1)
Foster wolfson index
) o3l ol el 0 ~002.7- 067.2- | I(1)
E.G.R index
P9 T 1 749.5- 707.3- 1)
Inflation
A 1 *452.4- 457.3- 1)
Economic growth
St &y 1 ~392.4- 058.3- 1)
Fertility rate
)5 & 1 “452.4- 412.1- 1)
Unemployment rate
l o
S 1 *954.2- 692.1- I(1)
Family size
Sl i (alhy) e 1 *587.2- 558.1- | 1(1)
Rural population
SIS i NS5 o sl 1 "127.3- 7310 | 1)
Agricultural producer price index
SirgiS i Gl ilepu 25250 1 *877.1- 096.1 (1)
Net agriculture capital
Sl i o258l A 1 "267.2- 9811 | 1)
Agriculture value added

3uis sbaansl, sl
Source: Research findings
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Table 4- Dickey Fuller maneuverability test variables

A1 oges! 2329 e S8 (905
Ho Hi Trace test Max test
ﬂ’Trace a =0.95% Amax a=0.95%
r < O * r = 1 32.193 89.192 54.890 12,57
r S 1* r= 2 77.179 0.106 47.762 4251
r S 2* r = 3 29.147 24.124 33.108 28.45
r < 3 r= 4 96.88 15.94 72.38 37.39
r S 4 r = 5 24.58 52.68 68.31 96.34
r < 5 r = 6 56.53 21.57 54.27 97.27
r<6 r = 7 91.27 68.29 07.19 97.20
Geios gl 35 e

Source: Research findings
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Table 5- Regression results of factors affecting poverty indicators rural areas of Iran during the period 1986-2015

. e g le OS] pas Lo Ml pas s Feler st | T sl
s yoiie Gini Atkinson Arrar D.ER Oty g3 s
Variables Foster Wolfson E.G.R
Coef. P- Coef. P- Coef. P- Coef. P- Coef. P- Coef. P-
value value value value value value
0 062.0 44.0 113.0 45.0 062.0 44.0 02.0* 0.01 025.0 7 041.0 63.0
Inflation
laislas,
Economic 017.0-** 032.0 | 031.0-** 036.0 | 017.0-** 032.0 | 007.0-** 027.0 01,?’;0' 024.0 01*6,;0' 0.04
growth
d.”fb‘d 3.x* 043.0 | 607.0** 041.0 3.x* 043.0 02.0* 069.0 | 15.0* 0.06 | 33.0** 042.0
Fertility rate
&S g
Unemployment | 15.0**  032.0 | 26.0** 034.0 | 15.0** 0320 | 015.0* 0720 | 11.0** 041.0 | 12.0** 0420
rate
’l’fl“”‘. 17.2*** 0.01 | 78.3*** (.01 17.2** 018.0 | 82.0***  0.00 | 04.2*** (005.0 | 17.2*** 0.01
Family size
ﬁ;:&’ 049.0*** 009.0 | 071.0**  0.01 | 049.0*** 009.0 | 025.0*** 001.0 | 04.0*** 014.0 | 03.0** 0.01
by Cuxer
Rural 53.8***  006.0 | 48.14*** 0.01 | 53.8*** (006.0 | 14.2*** 002.0 | 32.5*** 005.0 | 22.7*** 0.01
population
OBy cad pasls
S 076.0- 095.-
Agricultural 08.0-**  022.0 | 16.0-** 022.0 | 08.0-** 022.0 | 008.0-** .04 . 0.001 0**.* 0.001
producer price
index
SigiS Al wlopu (39290 83.0-
Net agriculture | 79.0-**  041.0 | 57.1-** 038.0 | 79.0-** 041.0 | 13.0-** 057.0 | 42.0-** 056.0 — 004.0
capital
Ui 039381 3]
Agrﬁzauliure 06.0-** 028.0 | 18.0-** 021.0 | 06.0-** 028.0 | 004.0-** 051.0 | 06.0-** 035.0 | 06.0-** 044.0
value added
R? 0.73 0.72 0.72 0.92 0.81 0.72
F 26.65 21.38 26.65 66.13 19.22 19.22

Sl NS nomen 9 oAb e 588 S9u Caled )3 9 (55)gliS
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Introduction: Poverty is prevalent in majority of the world's nations. If a country is not on the path of
eliminating or reducing poverty, it will not be on the path of growth and development. Undoubtedly, the first
step in planning of anti-poverty and reducing inequality for development of society is a good recognizing of poor
people and poverty situations. To do so, it is necessary to define and use poverty indicators for measuring
poverty, which can reveal the different aspects of poverty. Indeed, more precisely identifying the number and
grade of households below the poverty line in different locations can help policymakers toward better planning.
According to the statistics provided by the Statistical Centre of Iran, in recent years, due to the low level of
income of villagers, it has been emphasized more on poverty issue in the rural sector than the urban sector, and
the size and severity of poverty in rural areas have been more tangible. Income inequalities (using the Gini
coefficient) have always been higher in rural areas than in urban areas. So in this regard, the main purpose of this
study is to "survey the rural poverty indices and its affecting factors in rural areas of Iran".

Materials and Methods: One of the most important concerns of governments is awareness of poverty and
inequality in society to take action to improve the status of poverty and distribution of income. In this regard, it
is important to determine the poverty line and poverty measurement indicators. In this study, poverty indicators
were categorized into two categories of "Classical indicators”, including "Head Quant Ratio™, "Poverty Gap
index”, "Income Gap Ratio"”, "Kakwani Index", "Kakwani - Sen index", "Sen Index" and "Modern indicators",
including "Gini coefficient index", "Atkinson index", "Araar Index", "DER Index", "Foster - Wolfon index", and
"Steban Grading Ray Index". It should be noted that the classification of indices is done to simplify the subject,
although the basis of this classification is the observance of the two "monotonicity axiom" and "transfer axiom"
by the indexes, that is, the use or absence of polarization in the distribution of income (and inequality). The
polarization distribution of a variable is the degree of distribution be distributed around a polar group. Many
papers and studies have examined the difference between indices of inequality and polarized indicators and
concluded that, in general, phenomena such as "middle class disappeared” or "boundary grouping" cannot be
estimated by indices of inequality such as "Gini coefficient index". These topics require more robust and
complete indicators that can also analyze the polarity of the data.

Results and Discussion: the aim of this research is examining the situation of poverty and distribution of
income “inequality”. Indicators of poverty measurement include modern and classical indicators then the impact
of some macroeconomics variables on poverty has been investigated using data of income plan for households
in rural areas in years 1987-2016, with Stata software and DASP package calculating classical indicators which
includes: "Head Quant Ratio", "Poverty Gap", "Income Gap Ratio", "Kakwan index", "Severity Poverty of Sen",
"Sen Poverty index" and modern indicators which includes: "Gini index", "Atkinson index", "Arrar index",
"DER index", "Foster - Wolfson index, "Steban Gradin Ray index. In order to investigate the factors affecting
poverty, firstly, between two linear and logarithmic functional forms, logarithmic forms are used as the
appropriate form for running regression. In addition, White's powerful variance has been used to solve the
heterogeneity variance problem. The results of regression estimation for factors affecting poverty indicators
show that economic growth, fertility rate, unemployment, household size, time trend, rural population,
agricultural producer price index, net capital agriculture and agricultural value added affect all six modern
indicators of poverty.

Conclusion: The result of indicators using income plan data for households in rural areas for years 1987-
2016, with Stata 14.0 software and DASP 3.0 package shows that poverty increased in years 1987-1992 and
2012-2016 but decreased in 1993 till 2011. Reducing unemployment, controlling inflation and controlling the
growth rate of rural populations are important factors affecting poverty. Increasing agricultural producers' prices
will improve rural incomes and improve poverty, as well as increase in agricultural investment and increase in

1, 2 and 3- Associate Professor, M.Sc. Graduate Student and Associate Professor of Agricultural Economics
Department, Faculty of Agriculture, University of Tabriz, Respectively
(*- Corresponding Author Email: pishbahar@yahoo.com)
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agricultural value added, which can have a major impact on rural welfare and poverty. It is also recommended
that supportive policies based on spatial and regional differences should be developed and applied based on the
difference in income deciles.

JEL Classification: Q18, 132.
Keywords: Household, Justice, Poverty, Poverty index, Rural areas
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530.92 15828.33 300.83 12001.16 0
Semnan
o 2ok g Ol 0 15908.5 102.5 12249.2 22169.28
Sistan va Balouchestan
(]
o) 2919.64 12226.36 2218.74 10871.53 20448.46
Fars
9 ] 1095.85 11952.5 1105.95 10375 19190
Ghazvin
2 560.5 14885 0 13165 0
Qom
S 2008 11070 1955 10646 19295
Kordestan
oleys
0 15199.99 812.95 12487.8 22193.3
Kerman
olizile,S
2303.3 11191.25 2263.7 10508.75 18910
Kermanshah
(Selng g S 385255 1007447  3804.8 9267 17013.2
Kohgilouyeh va Boyerahmad
olls
1913.45 8726 1707.45 7676 13010
Golestan
UMS 5962.25 0 5570.95 8360 9230
Gilan
ol
2354.63 12987.28 2081.95 11674 9579.20
Lorestan
s
ohsile 3013.92 831875  2963.65 9824 9910
Mazandaran
Sy ) 1364.8 12648 1206.05 10799 20484.95
Markazi
15
omren 0 16507.78 0 14821.07 22025
Hormozgan
Olm
1437.1 12803 1540.1 11252 17902
Hamedan
> 0 14964.97 0 13647.11 22360
Yazd

ol o o3kl lwl 3 il laie cod bl dw SleMbl goos 51 Jladd 5 (o5 g5y ol 3 gl il SleMbl o )LJ & o ywd pis o @
Due to the lack of access to statistics and information in the provinces of Khorasan Razavi, Khorasan Jonoubi and Khorasan Shomali,
gathered Information of the three provinces has been used as the province of Khorasan.
Guios slaadly zisle
Source: Research findings
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Table 2- Iranian per capita consumption of wheat, barley and maize (Kilogram - per capita)
XV Fes Llab o3
Wheat Barley Maize

I il E
SRS Erae 50482 646 85.47
Iranian per capita consumption

30 slaaisly sisle
Source: Research findings

29945 bl ;3 0uiS (g5lme ol W)l 4w Y Joa
Table 3- Wheat virtual water trade in Iran provinces

Obw! o 43 S & ao J3R) bl 45 oS wlgi Ol =013 lg b Ol jale

#55lme O g
e o3 s .3 e R
ol (_u-' K ) _ (u—' (¢ )_)"") (et o cy9akao)
Province Provincial wheat Provincial wheat Export or import of :
. - . Virtual water
consumption (Thousand production (Thousand province (Thousand trade (Million m%)
tons) tons) tons)
B ol
Azarbayejan 800.78 863.17 62.39 133.21
Sharghi
@ bl
Azarbayejan 668.78 738.53 69.74 252.63
Gharbi
Jed)l
. 260.21 715.67 455.47 1458.59
Ardabil
A 1048.85 280.07 -768.78 -2897.40
Esfahan
P! 118.83 308.80 189.97 705.96
llam
A5 238.29 131.71 -106.58 -356.76
Boushehr
ol 2717.48 219.28 -2498.20 -8962.93
Tehran
e 9 Jbresle
Charmahal va 194.12 117.24 -76.88 -453.47
Bakhtiari
okl 1652.19 119541 -456.78 -2241.48
Khorasan
Ol 964.81 1860.01 895.20 2923.40
Khozestan
"L?fjj 216.59 405.65 189.06 771.32
Zanjan
Ol 143.86 111.45 -32.41 -88.32
Semnan
Obgsh 5 Gl
Sistan va 568.38 160.00 -408.38 -1785.70
Balouchestan
ol 993.64 1173.85 180.21 1151.02
Fars
"*"}5_ 260.89 317.37 56.48 222.00
Ghazvin
i 264.69 26.08 -238.60 -757.76

Qom
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ol 328.33
Kordestan
ol 648.20
Kerman
. 399.90
Kermanshah
danlyg 5 4slSeS
Kohgilouyeh va 146.05
Boyerahmad
olds 382.77
Golestan
ot 518.34
Gilan
ol 360.62
Lorestan
ot 672.54
Mazandaran
3% _ 292.79
Markazi
o5 363.85
Hormozgan
oo 356.03
Hamedan
o 233.19
Yazd

984.16 655.83 2846.60
175.20 -473.00 -1805.52
968.03 568.14 2155.12
145.10 -0.95 -9.40
1510.30 1127.52 2795.59
-496.77 -1902. 29
563.54 202.92 946.06
183.69 -488.85 -1343.43
430.14 137.35 560.32
-306.25 -696.29
679.27 323.25 1387.84
-193.70 -772.48

b e gile Ol g Jgame sl osimd lis cute dlael g (ilre T g Jguamo @il odimd o lis die dlach
* Negative numbers represent products and virtual water import and positive numbers represent product and virtual water export.
Geios glmazily o (VYR0) (65,5l slex o )l3g 5o
Source: Ministry of Agriculture Jihad (2016) and Research findings
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Table 5- Barley virtual water trade in Iran provinces

Ol mhaw 13 8 B pao Ol #1319 L Ol yale

. (09 )152) Q! 53 g2 M5 iy #5jleme O Ol
Ol (_""_’ 5) Provincial barley (o ’_"ﬁ) (o yio ygao)
Province Provincial barley production (Thousand Export or import of :
. . Virtual water
consumption (Thousand tons) province (Thousand - 3
trade (Million m®)
tons) tons)
S el
Azarbayejan 252.65 138.29 -114.36 -521.90
Sharghi
s b
Azarbayejan 211.00 105.25 -105.75 -432.69
Gharbi
Je)l
. 82.10 190.03 107.93 451.49
Ardabil
olede! 330.92 189.40 -141.52 -467.75
Esfahan
I
37.49 56.27 18.77 113.33
llam
259 75.18 9.19 -65.99 -275.81
Boushehr
BNY
bl 857.38 147.81 -709.57 -2398.43
Tehran
e 9 Jbeo )l
Charmahal va 61.25 43.30 -17.95 -105.86
Bakhtiari
ol 521.27 599.17 77.89 489.73
Khorasan
e 304.40 141.15 -163.25 -741.38
Khozestan
obs;
. 68.33 55.25 -13.08 -51.66
Zanjan
Qs 45.39 58.69 13.30 42.39
Semnan
Ol ol 5 jlunpas
Sistan va 179.33 25.67 -153.66 -778.32
Balouchestan
1
o 313.50 240.59 -72.91 -478. 26
Fars
02952 . 82.31 125.05 42,74 180.66
Ghazvin
w2 83.51 76.85 -6.66 -17.43
Qom
Sl 103.59 38.52 -65.07 -407.02
Kordestan
ol
204.51 65.60 -138.91 -609.91

Kerman
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olile

126.17
Kermanshah
dexlpg g 4gkSeS
Kohgilouyeh va 46.08
Boyerahmad
ds 120.77
Golestan
oS 163.54
Gilan
o) 113.78
Lorestan
oyl
212.19
Mazandaran
3 3 _ 92.37
Markazi
K 114.79
Hormozgan
clien 112.33
Hamedan
. 7357
Yazd

369.78 243.61 690.20
-1.13 -10.60
264.48 143.71 439.99
-155.25 -1099.53
184.93 71.16 415.83
-149.50 -625.94
167.43 75.05 333.71
-111.15 -435.73
258.29 145.97 666.89
-65.27 -274.03

* Negative numbers represent products and virtual water import and positive numbers represent product and virtual water export.
e smasly o (VWA0) (g5)5liS sl )y 15 Lo
Source: Ministry of Agriculture Jihad (2016) and Research findings
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Table 7- Maize virtual water trade in Iran provinces

T 5> glaild &3 & pao Ol )3 glaild &y algs Ol O3 ,lg b Ol ol 5 5lme ol 5w
Ot (05 J3) &bt (o5 J152) (o5 J52) (caxSo yio cyoalao)
Province Provincial barley Provincial barley Export or import of - .
. . . Virtual water
consumption (Thousand production (Thousand province (Thousand - 3
trade (Million m?)
tons) tons) tons)
S obmbyd
Azarbayejan 334.14 2.92 -331.23 -972.22
Sharghi
2 b
Azarbayejan 279.07 40.23 -238.84 -464.60
Gharbi
J2) 108.58 57.73 -50.84 -139.31
Ardabil
ol 437.66 8.46 -429.20 -953.71
Esfahan
kI
49.58 55.60 6.02 20.97
llam
253 99.43 0.00 -99.43 0.00
Boushehr
ol 1133.94 0.00 -1133.94 0.00
Tehran
e 9 Jbeo )l
Charmahal va 81.00 0.00 -81.00 0.00
Bakhtiari
ol 689.42 0.57 688.84 -2756.01
Khorasan
i 402.59 351.24 -51.35 -139.49
Khozestan
Ql"fj} 90.38 0.00 -90.38 0.00
Zanjan
s 60.03 0.00 -60.03 0.00
Semnan
Ol ol 5 jlunpas
Balouchestan
o 414.62 122.77 -291.86 -710.14
Fars
02952 . 108.86 65.77 -43.09 -82.38
Ghazvin
o2 110.45 0.00 -110.45 0.00
Qom
o 137.00 7.20 -129.80 -484.13
Kordestan
ol 270.48 96.07 -174.41 -504.78
Kerman
oadlef 166.87 152.58 -14.29 -28.96
Kermanshah
donlpg g 4gkSeS
Kohgilouyeh va 60.94 18.93 -42.02 -147.23
Boyerahmad
obeds 159.72 1.79 -157.94 -408.66

Golestan
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oS

i 216.29
Gilan
i
e 150.48
Lorestan
OIJJQ)'L:
280.64
Mazandaran
3 3% _ 122.17
Markazi
K 151.82
Hormozgan
-l
oot 148.56
Hamedan
> 97.31
Yazd

0.25

7.35

2.60

1.05

23.97

17.66

15.79

-216.04 -157.44
-143.12 -125.71
-278.03 -144.46
-121.12 -132.87
-127.85 -432.03
-130.90 -297.96
-81.52 -191.26

b e gilme Ol g Jgame lpslo osimd ylis cute dlael g (ilre T g Jguame ]y oaimd lis dte dlael s
* Negative numbers represent products and virtual water import and positive numbers represent product and virtual water export.
Source: Ministry of Agriculture Jihad (2016) and Research findings
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Introduction: freshwater resources which are essential for human life, sustainable livelihood, food security
and conservation of ecosystem appear to be under increasing pressure from population growth, socio-economic
development and climate changes. The largest consumer of water is agricultural sector. Hence improving
productivity in agricultural sector and reducing agricultural water use hold the key to tacking water scarcity. But
over the past decades, it has been argued that international trade of agricultural crops from wet-countries to arid
and semi-arid countries is one possible path to mitigate water shortage. The trade of commodities, which water
has been used in their production, is generally referred to as virtual water trade. Often the terms "virtual water"
and "water footprint" are usually used synonymously, while there are significant differences. The water footprint
concept, however, has a wider application. In fact, the water footprint of a product is an empirical indicator of
how much water is consumed, when and where, measured over the whole supply chain of the product. In other
words, the water footprint is a multidimensional indicator, showing volumes but also making explicit the type of
water use and the location and timing of water use. For products containing virtual water, trade is a means of
transferring water resources between regions and also this virtual water trade network among provinces has a
large share of domestic trade. in current study, in order to determine the inter-provincial virtual water trade
network of the country, water footprint of wheat, barley and maize and also the amount of excess supply and
excess demand of selected products has been calculated using data over 1395 in each province. Therefore virtual
water trade network of each product has been obtained in different provinces of the country. Then, using the
transportation model, exporting provinces has been specified and the amount of exports of different products for
minimizing shipping costs has been identified

Materials and Methods: In order to determine the excess supply and excess demand of the selected products
in each province, firstly water footprint of each product was calculated for each province, then virtual water trade
network of each product was identified and by using the transportation model, export route was determined.

The green, blue, gray and white water footprints of studied crops were estimated following the calculation
frameworks of Hoekstra and Chapagain (2008) and Hoekstra et al. (2009), and modifications proposed by
Ababaei and Ramezani Etedali (2014). By calculating water footprint components for different plains, their
mean values were obtained for each province and then the obtained water footprint components in both irrigated
and dryland were aggregated together for each product.

In this part of the study, due to lack of access to information and statistics of the amount of exports and
imports between Iran’s provinces, at first per capita consumption of each Iranian person was obtained for each
product. Then, total consumption of each province was obtained from the province's population by per capita
consumption of each product. In order to calculate the excess demand or excess supply of each province, the
total production of each province was deducted from the total consumption of each province. Finally, virtual
water trade of each product in each province was acquired from water footprint in excess supply or demand.

Finally, the purpose of current study is to provide a minimum cost model for a virtual trade network from
production centers to consumer centers. In the transportation model used here, the objective function is to
minimize the total transportation costs between all selected agricultural production centers and consumption
centers. The constraint (1) indicates that the amount of exchangeable product in each province is more than or
equal to the product demanded by the province. Constraint (2) ensures that the product delivered between two
centers is less than or equal to the capacity of the center. In constraint (3), the total demand for products is
considered to be equal to the total amount of exchanged product. Constraint (4) provides for the positive value of
exchanged items between supply and demand centers.

Results and Discussion: Based on the results of this study, the provinces of Azarbaijan sharghi, Azarbaijan
gharbi, Ardebil, Ilam, Khuzestan, Zanjan, Fars, Qazvin, Kurdistan, Kermanshah, Golestan, Lorestan, Markazi
and Hamedan are the wheat suppliers and so are the exporter. The provinces of Isfahan, Bushehr, Tehran,
Chaharmahal and Bakhtiari, Khorasan, Semnan, Sistan and Baluchestan, Qom, Kerman, Kohgiluyeh and Boyer
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Ahmad, Gilan, Mazandaran, Hormozgan and Yazd have exceeded demand for wheat thus they are importer.
Among all provinces of the country, Tehran has the highest wheat consumption, due to the fact that the
population of this province is about 13 million (Iran's capital of history, 1395). Kayani (2018) has shown that
Tehran province is the largest importer of agricultural products and virtual water in the country. According to the
results of the study, after ten years, mentioned province remains the importer. Among the provinces where
surplus wheat has been supplied, Golestan province has the largest wheat exports up to 1.1 million tons, and by
exporting this product about 2846.6 million cubic meters of water has been exported. Based on the results,
Tehran province is the destination of export of Azarbaijan sharghi, Azarbaijan gharbi, Ardebil, llam, Zanjan,
Qazvin, Kurdistan, Kermanshah, Markazi and Hamedan provinces. In addition to the province of Tehran,
Ardebil, llam and Markazi provinces have to export 492, 188 and 182 thousand tons of wheat to the provinces of
Gilan, Isfahan and Qom, in order to minimize transportation costs.

Following the results, Ardebil, Ilam, Khorasan, Semnan, Qazvin, Kermanshah, Golestan, Lorestan, Markazi
and Hamedan provinces have excess supply of barley in the country, while the provinces of Azarbaijan sharghi,
Azarbaijan gharbi, Isfahan, Bushehr, Tehran, Chaharmahal va Bakhtiari, Khuzestan, Zanjan, Sistan va
Baluchestan, Fars, Qom, Kurdistan, Kerman, Kohgiluyeh va Boyer Ahmad, Gilan, Mazandaran, Hormozgan and
Yazd have excess demand for barley in the country. Kermanshah and Hamedan provinces are the largest
exporters of barley, which export about 690 and 666 million cubic meters of virtual water through exports of
barley to other provinces and foreign countries. The rainfall of these two provinces is about 475 and 334
millimeters and footprint of water production in both provinces is 2833 and 4568 m 3 / ton. Barley import of
Tehran province has taken place from Semnan, Qazvin, and Kermanshah, Golestan, Lorestan, Markazi and
Hamedan provinces with a mean distance of 324 kilometers. Considering that Tehran is the largest importer of
barley in the country, it is justifiable that all provinces that are located near that province are the export bases..

The province of Tehran is the largest consumer and importer of maize in the country and since Tehran is not
maize producer, it is not possible to calculate the water footprint. On the other hand, the province of llam is the
smallest consumer of maize and is the sole exporter of this product which exports 21 million cubic meters of
virtual water along with this product. The provinces of Khuzestan, Kermanshah and Fars are the largest maize
producers in Iran, which respectively produce 351, 152, 123 thousand tons in 2016. The province of Ilam export
to the provinces of Tehran and Khorasan, respectively, 634 and 99 thousand tons of maize, the cost of maize
supplies is minimized. Excess demand from other provinces of the country has also been provided from imports
of other countries.

Conclusion: Comparison of the results of this study, based on the statistics of 2016, and the Kayani study
(2018), which was carried out in 2006, showed no significant changes in water resources management.
Modifying the agricultural cropping pattern and correcting the pattern of consumption in line with the water
footprint of agricultural products can be useful in improving the situation of the country's water resources in the
long run. Determining the pattern of agricultural trade based on water footprint production of these products and
the volume of virtual exports and imports of each product in each province could have a significant effect on
reducing water losses in provinces of Iran.

Keywords: Barley, Maize, Province, Transportation model, Virtual water tade network, Water footprint,
Wheat
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8- Mingin

9- Jingchang

10- Principal component analysis
11- Improved water poverty index
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1- Huasteca Potosina
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2- Normalizing

3- Water poverty index

4- Resources

5- Access

6- Capacity

7- Use

8- Environment

9- Minimum-maximum method
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1- Global water partnership (GWP)
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2- Variability
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Table 2- Classification of WPI values for Iran's provinces

ab Sanb jlae
Grade Grading criterion
&l

Water unsafe

WPI <WPI 1.0,

WPI —1.06;,,, <WPI <WPI —0.50;,,,

L_ower safe
I\L/T(‘)(];(:r::e:;;e‘ WPI —0.50;,,, SWPI <WPI +0.50;,,,
Lﬂpﬁ;ﬁ WPI +0.50;,, WPl <WPI +1.00;,
iﬁia}?‘ WPI >WPI +1.06;,,,

Source: 20 Yol
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Table 4- Descriptive statistics of the Poverty Index and its components

Zloalye  wpwd allio Cud b allie  Dpas allie G bt allho

o S8 Al

Resources Access Capacity Use Environment Water poverty index
ol 11.29 41.48 55.30 51.13 48.97 41.63
Average
Sone Gl
L 12.27 10.97 7.45 14.59 12.29 6.44
Standard deviation
_J’:l» 0.47 11.47 43.43 17.81 8.11 27.38
Minimum
Jragaes
. 66.67 61.29 75.18 72.83 66.44 52.17
Maximum
s el 66.20 49.82 3175 55.03 58.33 24.79
Range

Geins sbvasl, s le
Source: Research findings
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Table 6- Classification of provinces of Iran based on the water poverty index

& ool Gl Cudal Lawgio Coel YU Sl Jol8' ol
Water unsafe Lower safe Moderate safe Upper safe Full safe
WPI<35.2 35.2<WPI<38.41 38.41<WPI<44.85 44.85<WPI<48.07 WPI>48.07
Ol gly i ol @ ol b el Ay
Sistan and Baluchestan Tehran Azerbaijan, West Azerbaijan, East Bushehr
w oS Jw)l obsj Sz 9 Jbwo o
Qom Gilan Ardabil Zanjan Chahar Mahaal and Bakhtiari
ol Ol Oliows Qlwd,S
Kerman Isfahan Semnan Kurdistan
Obwds ! oliileys Lol 929 05l SeS
Golestan llam Kermanshah Kohgiluyeh and Boyer-Ahmad
OB e @5 ol o)) SF
Hormozgan Khorasan, North Lorestan Markazi
S92y Ol B
Khorasan, Razavi
Jles sl
Khorasan, South
Olwjs>
Khuzestan
o6
Fars
o8
Qazvin
olyjle
Mazandaran
O‘Jm&b
Hamadan
23
Yazd

3uis sbaaisl, sl
Source: Research findings
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Introduction: Rapid growth in the world population would substantially exacerbate pressure on all resources
particularly water resources and consequently would cause difficulties in global food security. In addition,
degradation of water resources is one of the greatest environmental challenges facing almost all countries around
the world including Iran. In Iran, the situation is even worse as it is located in a dried and low precipitation
region. Thus, before Iran reaches at an irrevocable point, it needs to revisit its development policies. In fact, what
is considered as a strategic principle in the path of sustainable development is the balance between the
development policies and the state of the existing country's natural resources base, specially the water resources.
Thus, in order to manage optimal usage of water resources and to coordinate farm land utilization policies and
water resource availability in different provinces, information on water security situation in terms of physical,
social and economic factors are necessary. The present study seeks to specify the status of water security in
provinces of Iran using water poverty index.

Materials and Methods: Given that water security is a multidimensional concept and it is not possible to use
one variable to represent its different dimensions, the indicator method is typically used to evaluate this concept.
In the present study, the Poverty Index is utilized to measure water security in different provinces of Iran. This
index consists of five main water related components including: Resources Accessibility, Capacity,
Consumption, and Environment. These components in turns are determined by various variables such as the
volume of groundwater resources and annual surface water per person, the variation of rainfall in a 10-year
period, number of household having access to public water pipeline, percentage of population having access to
urban wastewater collection and disposal services, percentage of population covered by the social security
services, literacy rates in the population over the age of 6, rate of participation, GDP at constant prices,
employment rate in non-agricultural activities, annual water usages, percentage of irrigated land, amount of
fertilizer and pesticides distributed annually, and percentage of protected areas under the management of the
Environmental Protection Agency. These variables are first standardized using minimum-maximum method
Then, an index for each of the five components are computed. Next, an index of water poverty is calculated for
each province by aggregating all five components. At the end, based on the index of water poverty all provinces
are classified into Water Unsafe, Lower safe, Moderate safe, Upper safe, and Full Safe provinces.

Results and Discussion: Results revealed that, five provinces, including Sistan va Baluchestan, Qom,
Kerman, Hormozgan and Golestan were the most insecure provinces based on the calculated water poverty
index. These regions are facing a severe water crisis. Two provinces, including Tehran and Gilan, had lower safe
water security. Also, five provinces, consisting of East Azerbaijan, Zanjan, Semnan, Kermanshah and Lorestan
faced upper safe situation, while five provinces, including Bushehr, Chahar Mahaal va Bakhtiari, Kohgiluyeh va
Boyer-Ahmad, Kurdistan and Markazi had full Safe of water security. Other provinces were ranked in moderate
safe status in Iran. The correlation between Water Poverty Index (WPI) and its components indicates that all
components are positively and significantly correlated with the Water Poverty Index, except for the capacity
item. The magnitudes of the calculated correlation coefficients in this study were 0.459, 0.628, 0.776 and 0.518,
respectively for resources accessibility, capacity, consumption, and environment components. The consumption
item has the strongest relationship with the Water Poverty Index. Consequently, in order to improve water
security, it is recommended that policy makers give priority to this item.

Suggestion: Given that the roots of existing water poverty in different provinces were not the same, it is
suggested that water policy makers and planners take into consideration the province-specific factors for setting
up the planes aiming to prevent more water insecurity in Iran. From this point of view, the WPI results can be
used to prioritize the provinces and understand the roots of water insecurity in each of the provinces. Providing
water security or water poverty map for Iran is essential for having a clear understanding of water security

1 and 2- Professor and Ph.D. Student of Agricultural Economics, Faculty of Agricultural Economics and Development,
University of Tehran
(*- Corresponding Author Email: hsalami@ut.ac.ir)
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situation in different regions in Iran and is recommended. Finally, information provided by WPI can be used in
efficient management of water resources in different provinces and at national level.
Keywords: Iran, Water poverty index, Water security



Journal of Agricultural Economics & Development
Vol. 33, No. 1, Spring 2019, p. 95-107

L

G29LaS dxwgi g olaidl a yis
Q0-1+V .0 AYAA 5L ) o )leds Y'Y ol

Ol S5 — o5 e g 5 2l JS SIS p el Ol ks ST oy

oS A= GG st
WA/ YA Ll 55 4o )b

VWAV ;o e b

CXVCES

56 boldl (S5 (SS9 Sl (loj ,35 )3 bl (08 S o Bl g osdoyy sl Sy il slaiel ol

o8l i 8y ol a0 plol ] CBam 98 on o e 5 (555l ke cilie (sl iS4 ] & poxie g S oo S
3L g e gy o35 3 5 s bl 8 ol sl il ) Sl — el 455 ol 53 s S il
3 olitlyn ik o s o] Pl (ol adl s loosls 8,5 15 il 3,00 YRF BATSY (gl Jlo oo o sl JS iy
oy ylits el b 3yl okt @l b il osls QB 55 Wmodls gl (gwyp 5w 03,5 Coyo g (690,598 (65y9LiS dlea )z
site Sl Lod ilodgy S35 51 oly5 S gy aioyd 03 s 53 ()l jesite 9 22> O aw )35k s g (355 9 55 Oliee o3 (sl pite
Sl el ladg p o)l pste b o (5l 5 aaie VoY olie 4 ely; ladgr dod i3l b &S 900 4y Cawl atisly ely; g
st e 7315 o 535 3 e ot iy s Ll 5 e /Y0 o) 4 ol Sl Sl GRS s
M (iolS (o5 Cgeben VoV g /oA Glie & G5 @ (ol Sl ol sy g 5y 9 g GRIBIL & o0 4 cul anthy (o5 g

S 5 boosly «ol); Sladg (waldl s (650l 5w 1l (sWojly

il adbeo (sl 08 Sl ile (p et Sl Ol et & Conl
= S Jale ke gt 4 IS lajlS 938050,
Bl sy 5 Su 5 (S e s & prie ol s
st Ll (5155 (S5 ol s 259 V) 3550
2950 Com3 bamo 5 (65,5l (15 &) Gl 4y ke 9 A8 0
055 slod YV ee o b a8 S o tmistr 55> sl e (Y5)
3 ol slde cplasm b I3l 0,8 (Bl a YO LY 5l e
2 ogMe sol opl doly g dbles diidS Jlo Vervr Slod Gl
S il ep S slae, s Ltlsdl des 5 Sk o s
@i slony (ilil g alsp g Ol wad Slleg @y slajs,
©lad (V) 93,5 (oo (Harpiar (Flold g wad sl el
ooll o cilisee o Simghy bawes Sl (ol 5 (56 (golaidl
5 Gt Slay gl 5 Slas oI5 LBl g ) do)
A8 ol 5l ) S 5 o8 4B S0 e 0 isleS
LY Jolee (Sl L alS ol as 2 Y U e 0,8 (slod il 39l
ol L olS Sl an p ¥ B Sl (L3 Lalbl g dop ¥
o &S Sheo 409 Sl (L LalBL aJg s VLY s
L Y/0 o ol oolaidl ylud dwp 5L5 lo a0 0 4 yil3él

.

LVRUTY

Lol ,\_3)13 929 (mo) 6> ) u_;..Jo )9144. Lglc\}b’df Lg[m)'lf

)5 e dacolld ol 5l 86 sl Sogll o sl (slacallas
36 slo)S 4 3 g Cunl 03> JalEl (rbo it gl 1 5o e
Oy 05 (slod g oAb (gidme (yef 92 )3 dndyo dndl LU ]
e o |y arldl Clyis 365 g 4 a5 L salgs ]
Sl A 05 S)jm Olaie A seulBl Sl Slml (V) A3
g ol g Sl odd zplas VY ()8 3 (ol el g (geliS
b b jlas Conl (65,5l g (e g i (Sl ) yid
g b (M) 23l yl008 0 ohow b 550 dblie (ol (o5
Jolse (sl iliseo (gl iz b sl hlite g 03,28 36 4
IS ol & oaldl a5 ) ojg el (Sl ol g (Jaeocns
i slaaaly o 9 00 3b (Jarelinsj bl o ke
b Jelse cn bl 5l (S waldl (VA) 51 Sl & (g3l

«$5ygS Sl Ll 5 (65,98 Ay (65D (ool cupar -Y o 1
ol oK ¢ glig) drgs e 09)S

(Email: ayatkarami@yu.ac.ir

DOI: 10.22067/jead2.v0i0.79259

J}LM [RvWEY —A)


https://jead.um.ac.ir/index.php/jead/user/viewProfile/author/157884
https://jead.um.ac.ir/index.php/jead/user/viewProfile/author/155311
mailto:ayatkarami@yu.ac.ir

AN ke o oylods FY oo ((55,9liS dnwgi g oladl 4y s 47

(35 0 L8 cohoed (ld S Jold 48 039 )55 (S5
ey )l 5 Jome e sglioiss o] (olin) wlisle,s
Sl ey elo il ol 5 ode sl o yldS 5 o5k
ool 8l b st 5 s 3] b 5 (8525 g
Yode =YV 0590 50 ()38 ol bl 4 09 dialed anlas
Ol &g 48 CBl aalph el ao A )9S ()l (1Ske
iilo s 30 b clmolo 035y o Jlo (clmols 48 )5 tnls
P Ao Ve dgie Sk olie oS & oy sl poe 9 62
DS ol 5 ol opdle il anlgs LtalS Loy | duglio
3 i b g oS sla iyl aibu] a8 ol odd o i
il 8l VAYE=Y e 0 (g)Lal 6yg3 dn s YoYU L5 Yo Ve 09
(YY) cél anles

15 5 ol caslizol s lal 53 syl gjr azddS oyl ;)
OBl sl Sl ey 35 9 e e 658 (sbolie I ()l
oyd YO/B 3gas 4 Cunl ol Cago b (Shg ol ol YLl
WSS Aoy YA (Seidld clan g O eyl o (oo
1) aboye lopd Vo g (sl ide duopd O (Siiddows doyd Vo)
2 y5uiS gyald o ) AV Gl iy dom )3 S0l ( Slwd S dyus g5
L ojlgon (55,5liS (e g il )l)3 Sidddess 5 St adlate
bl ) {Y0) ol elye JLuSES 3By s 5 (sl 39
35S (855l Ol (gl (glalan Mo BB slacydgizee ol
oday £89 SVl Wl 5 (ol qulio 51aS &5 el AL onl 8
2 ©iyliS Lisy wlbcudgd s Cpl oy Sete 51 JSiis
5 (30 ol (o pme 5 i Wi o b duglio
o> bhwgle (slod 5 ()l ol s 4 550k @ Cunl ol
2988 ale @lio (g fodas & (2l)j g (L DY gz glyl W)
(V) A oo 3 g ol im0 LSi5 1,

0yl 34850 gaidge U oo lalllas I goliai 4y asldl jo
Sl gy Olgis b (g )3 (V'+) OlSen 5 Bl ol 0
(Sl a5 4l o 53 a5 15 5 ol o oy
SEIVRFRE PUSPENEN NPUNERE P Rue ge:
)5 10155 oo 5 it (S5 S5 > Jyans
bl ) &) G Ol a3 53 (285 Gl L gy (st
gy paiS aby 0, Slas 0l S Bl do 0 SO e 4 a8
L (g 3 (V) ohlbSen 5 &pgppmge cudls aalgs il 3l
adbaio )3 by Joame 3y Slos 1 e (codldl (gl juiio lgic
OM il 93 g p3 &S W) dom pl 4 g pel S 0 S
Jgaze 3 Slos (ol Clpis £559 9 52 )3 ()5 Al
Ol (b 3)Shas dy Cond 203 W e 4 oy Slige
AU G o & S 3 (1) edlS 5 S .l anlss
latlols) 5 ohid coal ol @lio j o lBl £55 5 00

(V) el 0033 55900 Slas (A3 LalBL g ao o Y
Lo (yiul38l e § iS¢ 5p )5 oab] )3 35 aileygls dillate
Al dalaie ) ouad sl JlSis 4 e (SW,l Gials 4
2 329m ol 45 s5m3 go O el 5 2,51 (slaJe 5
caly anled ials Jl ;o e Lo Fro5l i 4 aileygls dilais
sloygiS glio 2 (s S 536 ueldl s 900l 51 V)
L1y s oyl g cdliS aaled olpl 50 das | ailioygls
3,5 Sl anlye (g)ygliS isw )3 ofg 4 e il
(1)

Pl dibaie O"] LW PR 6—9]9 L&_WT oy adbio Pl ul)J‘
St sblo s ol Olpuss Jed o Ciun o8l sy
5 swlidlan  So,b slaoald taled .38 o 148 Ly Siddos o
iy J5b) didlaio (pl @Bl Cundg jl 48,8 Oy sla o i
5 3 gloans )3 wulil i gony £o8y orma L (> bl
oS YooV Jlw (5)55 3 el sail (5 a5y, ool aseld]
aS ol wliilen oK) ziy sloodly (uuldl yuss Mol
Jalo 3550 el 034 slazel LB Sbodsd Jlw Voo lyls JBlis
Irine a8l L molSiu] aon gl o] bl &5 cé )3 )3
L_E’l_m&i g, Jl_> Og.l b .Gl 02l uL.u.i 1) &Yl (glod u;i»L.o
5 a8l Liuli8l S0l b 5 deaie (sbolSiw] (glp &S slassS
G & oliile S g 5y sloolKius! (gl uste opl Loy ¢ blds )
(VF) Caol 02 il

=l Gl ol Sl (Hpd0m i G sniie
A0V b dy Oyly s and bwgie iolj8l gosims LS
Voo Lol S sl an o ¥ JIV/0 5 oan] Jlo Yo b ol5 b
wlgs wgue Cdl 35 (SN, Syge ol &S ol oan] Jlo
255 Ol 3 dag BB Gl a4 ol ar s > aljal il
Olie 785 5 oliml Bblie okl )3 55 (iSTen) 4Vl 555
90 cn ad daled e (Gl i aYls SWHl
SbLie Gl o (il G plgie 4 e pl 5l ol s
osly So lyie a9 WS 000k lpl dlex e g Sas
Ve U olpl o eMe Slnl Jpamo Algs 48" S o by i
oiblS (b 0Jgi o b dulie 3 dopn Ve jlade 4 o] Jlo
(W¥) 2k

plosl Clallas ;503 53 ()b ysite N9 (y 2 @l il
Coito (Sadig) D29 roaldl s BluS ) (g5l ST L bl )3 0
03l 51,8 AST 3y90 1) youtS” Cilisen gblio y> VLo 3)b Ldie
0)93 ) y9-iS Wl Gl iy Swmotn ol g (V) Cul
slagliwl > ()b GRals oyt (8IS pl > Vo7A-Y Y-
9 (st JPlow 95908 ©pf g0y STj 098 A sltal > Bl



WY ol (SasedasT— ool AlFes (o5 53 (155 JS Sladdg p oonlll &l i il (omiy 2

4 (YY) (oMo (gpmai g (SogS a0 Jbline YT il
19 (e 10l 5088 1 Bl s U
o s gl izl () 5k sl lSaly 5 Lely; Y e
2B Jlw )3 e 93556 () paiS 3 Slas (1 Sle &5
Dl 103 Ve 5 B/5 NN ANF iy 4y yoS cilis Gblie
L8l salgs

oMel ey anaS a0 Lis g0 dLm)LoT 4 B
Ol y3l ladlo 13 AT Jlo )3 paiS ag5 5 908 (218395
9SS 108 S Lol el 0391 dings LB e )y
Jlw b duglie 0 WAY Jlo 5 (65,508 &Y gamo @ildylg o500
Sl 15 S peS ol ol el sad plp 93 4 o5 VYAS
@S 05 ankes VIV 51 i WAY Lo olo (LT (LL b oS amd o
2ly 52 OF Gsee VA 5 @ 5 gl VY 03 (5 Ggelen P
5055 2 U o ) e I i e il 00 8
{F) sl 5528 ol bl s 5 O bt Comdg (6l 51 20
ey codly) S 5 s §) oy FYIV 5l iyl o
2l 5 SB Cugboy (Sl b ot s jskas o 0392 w2
Loyd OY/AY g ail o oLS iy (glanyed jd euldl sla ol
3 s JB e Jl ol byl )15 ol @Y g iS5
E35290 45 35 00 Db (o Slaol Bkl 55 ol 1))
ol sla 2ol ol g (Sas)l s & b 4 ol Gl
2 pmd OY gnme 3y Slos cidonily dbgy (wyp Ol (N
celyy as wd o L WWEV-AY (glol 0)90 (b S (sla kil
ol ol lon g Ol bl Ol s 4 ad 4 g8 D @23
st o e 4 e il 5 ol sl 5 5 (1)
L ol an ) liS e 131 (ol 5 o (2Dl 3 M ol
sbainpio 5 ol b (oldl g aldlpie Lulyd (canges
Slop 5 Oty 5o sl ) (edlBl Wlyess jlad)S )50
=l g by ddlsd iy (A8 SIS 5 p)S Cuow 4 )5S
Fab lom g Of oK) b (g3l s 3 oly; cladg
Olyass WU U cwl o Jloo @ pols Baiod 0005 Kalgs gy,
S35 — s 4505 Ll 5 ey JS il o
les ooz ) ol

L g, 9 dlge

o £55 4o (St (Jelo gl )l ) 98 Sl

o=l (S5 oyl (S y b 350 Sliass )5 Claal 4 el
95 Sloj S (5§ sloodls Jlod g 4o by i)
Sladdos 5 s 3 1S (b5, olyis a4 cul bk
S agb @ 2g)0 ) 4 (slel g (oolaiBl pgle w638

Cgial g Ol @l o lgn g Ol Sl a5 3y ol ol sl
Sl B aS el Jls ol o)l Laie il olie
it Sgo B (sl ko o 5l it oali] s
Cadd (lalj8l a 20 Geizren 5 OlpeS (b ) 5le ca
Sl GBS G yns gl olie dlge

r 3 (e Ol b pdngd 53 TY) G 9 g8
Seid do g S (2l )3 (ol Jgame W Shes  oldl
pSdos Vebde Jluw L5 & Wy x cpl 2 iy 38 Jlod
S9biee (ot Il (w290 w3 5 ol Y game don
Loy =V Jilas 5l pod calisee Y game (gl EalS ol jlade
¥ §) ] N ae sl 5 (j90) Moy —OF ySlis b (lgrin)
5 olaigs el osel Cny () a0y VP b (552) oy
el s oLl o 4 o 5 (1) o S
3y s ol aashy coskie o liwl > o a3, See
@ S o o Sl Ay 3)Slas a8 Jad Job )3 Lo 38l
Lod dn > SO inlidl gl &, o 0 Slos yliue 4S5k
o (1Y) Ohlen g sleapie A8 oo iy (BB 203 YA (lsees
Ay el s il @b 5 Sles ol lpss BT o)y
Bl a0 Bl Gl Glleg cond oS o s s
Sy o Jole flgie 4 &S Cunl 0dgy (slojluil & onbadllas
o8l )3 ool oy gols 4 dv i b b bl ol
sboyS 395 9 (da,3 ole) S Jad 3 s 5l i slo)S e S
by Jad )3 )k 2gieS (imen g (e ole) A8y Jad > (S
8l 53 9 Wbl oo )3 3y Shos ialS slaJals | (e ole)
Sy b g (350 olo) Ay Jab )3 d I S (5lo)S ¢ Jine
il oo Sluo 4y Silatiges Sy Jolgs (o olo) Jguare

wbayiall 5l plymie b (dmghs 53 (VF) ol)Sen 5 (SYge
22 92 9 pAS Joae 93 SMes (it 55 Slos  (coddl
Slse 9 (Sa)k i o8 200 L5 08 (lml)dl il
Jsammo 93y 3, Slae  ito 3 0k Gy g e 3 Lod
2 3y Sles g pdplad  lod (1 le pite WL @3 92 5 pAiS
olinlS (g piyls g arily iie 1515 2 5 pUIS Jpasme
sbod (Sl g (ite b et (slod 1SSk 9 051 A3l oo
Sl o3 92 Jgmatme 3y Slae (spdg s o 5T diaS
Sndphd p caute 8ok oy g Lo Al 56Kle (Sl it
Oslee 9 8Bl 0l (s pdyphas 5 4ndly o paiS 3 Sles
paS 3, Slos (g iyt 1y i 5B (Gl 455 0590 Cush
7 o8l s ST s 0 (V) (92,5 snial g 0135 el a3l oo
b g GleolisS 10 pa &S 2l L ol sl ] paS W
Cuto gldlaly cuiS 5 odaw ol jo &y o8l (glo pusiio Chdonily 5o
P ol aloyw g )l slayie g ail paS We b (g )blixs o



AN 5l o oylods FY oo ((55,9liS dnwgi g oladl 4y i QA

. ((RFEZ)RPOO%I _1)
. RF%IT—N—K) o)

o5lesdly Sl ye gg0e SSRPOOI «yg051 0)lel F o] j5 a8

5T am ;3 K g Lanodly slaes N dacodgase slass g ¢ b Jdo
» Jeds F  Shou jlae jlesel sty 905l o)lel (31050
2 el pib (15l o 20 0 Lyl )3 &) 0l (5 boline s
o Je 5l @yge ool yef 3wl ewlie B Jao 050 o
V) 2545 o0 odlasinl

Sl L e sl Gl (ashls slaosls (igel ol
E (Uit / Xit) = 0 ¢ dolas <l 3l Jao j3 08" eolazwl dolas
o=l a3 Jae o Lol sl o Jatue Xit 3l o (i xy o]
ag=2j) oly SO blaiuen La Xit b i 1pj Cons Hl,8p 40,9
e ] 1 g 03,8 sl (V) cyavels & ol Jin oyt
b Jaco ol 3l gl olas 51 g b Sl cla Sl
WS o G ¥ ddlrs 1 yg05] ya0

E (Uit / Xit) = 0 (¥)
ol oS ¥ doleo 15l _bolas 1 g5 51 o )]
E (Uit / Xit) # 0 ()

g Ve s b bl gl ool plosl g0 S
(Lo g o)) oeldl glocald (slie 5 558" 5 (SojglsS)
Lol prizen g 0ad clS CYgaom g9 SLS gy
ol 03l V gas 33 o Glastie oS 29 anles LSl

Sy 1515 e Sl S5 sloodls Jo IS USG5
2 B o i Gy 3 55 ol o) sl
o3 (SiedssT— (oly; alod (Bl 5 (o5 IS iy
Dgus oo iy ya (F) dlaly jgo 4 WWHF-IVAY Jloj

InYi= B1+Oto +o1T+ Wi In MTit + Wa In Pit + W3 In Hi
+ W4 In Wit + W5 In Ej
(%)

Y (Sloj ojb 4 bgspe clunlie t e mubs o 5 I ] p5 oS
GW H P MT el t i 5 anb 5 Lely; JS ludy
5 5L s ¢ gl ek dlad (glbpuite 3 Silos a5 GE
(o g 359y yite S0k Tl T Jlo )3 9 T 4l )3 5y 5 poes
Al J..\A M ‘_SLE)AA])L W5 9 W4 ‘W3 ‘WZ ch ‘BJ Ol1¢

(J5L) (55 5 Sl o csrbaiie 55 s & (0Ll (sl Lol
Zomwdlaidl (5 S 5 oy 35 8 o pl )0 b o i
Sl sy g atie glaodly jlodlatl 4 s (o3bj slas iy
by oo Hlislaw )3 Lo pusiio I (B0 (9,0 blod a8 bl ) )l
Dgis o (Smdlaidl claJre )5l ,d Sl pae Sbul Coge
5 Slej sbas o leMbl jlas’ (oS 5 slaosls slag g,
ol blod (glayusio g5 cpl 5l el o oSS alado (slaosld
L Jlo SO (b ahio sbaodly 5y 1y (5puS0jl0l LB ys b
sleodly (W) wad o lis dade S gl Sloj (6w (slaodld
Ol bl o a8 595 o 4iS laodld I dcgerme S 4 (S
& el &S (N) aledo (glayunio 5l (o0b olawd dlowy 4 climlie
sladlo 3 el oo (Sloj (s — (e saodls b (BL) (o5 5
alibss o Slej (syw g (oalaio (cbaodly iS5 b, 5l w3l
sodls oo g 4555 oy 50 Cawl ol odlatwl (gL (g0,
2 (e 5 il b ddlaie (oS Mio) sold alaie G bl oS5
N (obos (sl boye sl yusio sbv Sy 9 980 48,5 )L
sy Wodly slaws (gl b o (awypm T 4las 350 0590 )3 alais
Ol oeamen 9 (0lpels J5b 65N) s 2] glade
o 9 FLej 0393 sl dalie S 3 &5 iy (ol sie
& Col Slalie Jols €« LL sloodls» dacgazes (B) aisl <ol
ogleer cides slagle; (b g adlie i ouiz Gl
By s s 48 D95 so o3kl Sloj baodls ol 51 36 o
Laodly (pl 2,5 oolasil Slais 4 (alrdo b g Jloj (s (slaodls
L it (oo o (adio g 503508 585 iy Cledb (g5l
(¥) 1l oo S s )5 5 039

olse 0 pd Jlaie jobo a4 b pusio ¢ 2obb slrosly Jas jo
2 Higbse 5 Sefladl ploj Jobo )3 o g (6ol dnol ebolis
aS ol paseis 3ol S 55l @ pladl 5l LB ogbl (slaodly
Al sl 5 351y sl i b9 B csla Ja 51 G plss
Gygo do Laodly (IS el b lal HI8 ol (ol il o cnlin
duslno ouilagBly Slayyo ggazme 5 00 250 53 3590 555 ¢ sy
Foore b J5b ©jgo @ 5lainy90 (o0l cam dl po )3 39
Sty gg00 0390 5 04 25l glaio o (sl Dglite (slalie
Cwd o Jie 90jl 6lp 5 bl 50 3,5 e dnwlre osileidls
(¥) 15 salgd odlizl 5 dolee yguo 4 F ojlol 5l oal



A9 ol (SasedasT— ool AlFes (o5 53 (155 JS Sladdg 1 oonlll &l yunds il (o) 2

Oln! (SIS =815 gauaiag - Jgua
Table 1- Agro-ecological zones of Iran

&3, 3PS - =y By Uy !
No. Agro-ecological zone Provinces
1 oy Jlod 4l Olad)S (o5« (Byb g (2 slaglmb)l (o)l
North-Western zone Ardabil, East Azarbaijan, Kordestan, West Azarbaijan, Zanjan
2 > GBL» PRNH Q\)J})‘b ;"Jl;‘.,...lf ‘QM.S
Caspian Coastal Plain zone Guilan, Golestan, Mazandaran
3 S Sl ast Ol coliile S Ml ¢ laan
Central Zagros zone Hamedan, Ilam, Kermanshah, Lorestan
4 SF o4l Ol Qo 03 (0298 55 o
Central zone Markazi, Qazvin, Qom, Semnan, Tehran
5 olsls 4t b 595 (a9 gl
Khorasan zone Southern, Razavi and Northern Khorasan
6 S d)‘ffo asl Y ‘Ou(é,pl
Arid Central zone Esfahan, Yazd
7 Qs 420 Ol
Khuzestan zone Khuzestan
8 s oSl 4l ki g Jloro ez ()8 canlyng 5 46LSeS
Southern Zagros zone Chaharmahal and Bakhtiyari, Fars, Kohkilooyeh and Boyerahmad
9 S g 4l Olzraly g s (loyS
Arid Southern zone Kerman, Sistan and Baluchestan
10 ey olo 450 OB o2 by

Southern Coastal Plain zone

Bushehr, Hormozgan

() g :islo
Source: FAO (8)

OI)’_,,A u.i)_a.o.; Lleals uoLa.’.Bl 3¢5 I )9,.‘5 u.c\))‘ &Y guass
ol 4ol 4 Blie 20 YIVY (g b (81 @Y gae A
A o>
—=h) Ao (295 ) cedldl byl I (S Cuns
salyly ks 1l onds &)Y Jads 50 WYAD Jlo o (SS590sS]
L ey d Sid (555 50 5 g (ol (lwjss (Hlsi e
5 & Jlad 5 S5 pm o513 o3 ol (ol Slasily
1y S35k o2Vl Jlo )3 sze sk VOMIY 5 YY-£/0 YOR /A L
WSS 655 e (Plas A barpe (0L Glise (nyieS 5 Slansly
2 Eeghoy Silen oyt s g 5 31 adle JLo
SPYIE L Gsn oo VFA L 5 sl ol 4 bgyye Jls
Iy camgby cpyieS &S (Jb pd Canl 039 o pd FV/E b e Jladd
Ly o (g o051 9 SWid (655 50 oSS ngix (Sl
F Joda ) piomed Aledges dyyod duo 3 FY/Y 4 YV/E X4 /F
>lo= 03 3L (g Gy didir 9 (555 9 355 (e Sy
5 3255 e 183 31l 033)3 (asuie YYAD e > ailes
YY/YY L pliwjgs amnb @ bgye Jlo )3 jlade (il 3558

sloodls 5log, 5 93 j Joidio (gl cul jl5 3590 slaodld

el olilyn (sl puizo (sLmodls sl (golaidl g uolilga
Slale g 355 9 5 9 b Ceo s (omd Cagby (03 dlod
55 3y50 (WAF JIATSE (el JLo) all Yo 0,95 Sy Jilios (o1,
By 5o b gl il 1988 olitlon lejb 31 45 3,
SLej s sbrodly sg2g aiejls 2l)) JiSup 5> (59liS
Mea @)lig lawgd ol piiie (glodly jl a8  2gr LY guaste 3 Sloe
by o5l 53 43, IS (wslaidl @l 03,5 osliil (55)5LaS

03,5 3591 EViews 138 » 3

= =i gaslBos Aly o ely; oldg e F Jod>

sl (Jlw ool il sas a3l YD e 55 (5068
Y game 3 Jg S 5l gduo 0 YWY oo 99 Ll b ybiwjes
oo ol 3l e 9 4t ) Y guamo ool g ot 2
)15 5158 ()98 )l U pgd sl )3 wod VP L (555 5o
Adg e 5l Ao ) DAIYY dgis gg0mme ;3 anl jlas ol



WAA Hlog o) oylouis FY ol ¢(65,9LiS Arwgi 9 Slaidl 4y piii Y o0

Olbe (658 bl & &S wimd o i uls ol ool 0l 05)5] o
—=hi 2l =hi IS Gl b adlae 3y90 codlil (slo pie
315 392 i 30 Sej

L Sk sleosls olsal gl o Sdlil oo (o) 5l
5 el b (5 Jgds) ws edliwl yod Frygesl 51 Jge cslaodly
Al femlin Jib JB 5 Jao

O35 ylate 41 (b B 5> Jao (100585 (0 (et jl ey
5 edlias b eol ol sl el 5l oolil b atiss oles Jde
6 oline graus & bl jl el 3 333,503l yausle 0]
4l B (ol Jie o5 W oo o i 3l i <95
(¥ Jsi2) 355 o ol 51 0B 3

a by 3y g s (i (eSSl el 039 o i
O i ol 03903 40y25 Jlo 13 o Lo AA/FY L 35 bl
Sl g e oSl g (dele (2l 0k e g e
el ooludl glasl a by o Ve o VY Fr b cud a5 00
(4t oy V) pliwsjod (2l 53 3L ey e (2508
(4l yto VO) St (a9 9 (458 p i V) SUid (655 5o
10) o 015 b )5S

Sosliwl Ly 1y pigin b psite (ol (yp F Jo>
Otk 5 b b g Ol g il 25 0 ) S ge)]
bl 458 ¢ Jgda @l b oo LS 63l 5 (90
el S O)lue a 9B e ) Lijsite (ol sl (39
18l ] 3o (sl it

Sl Suilsl pa awyy (gl dodly Hlle ad asuise 5l as
Jss2 3 oseil ol 31 ol gulis i ool 915 (g0 905

(0 519) Y¥A0 Jlw ;3 (£1,5 ©ladsi Hbol -Y Jgss
Table 2- The statistics of agronomical productions in 2016 (tons)

SPS -y 2l
Agro-ecological zone

WY
Production

Slade KW
Quantity Percent

e Jlad 4l

North-Western zone

P el 4l

Caspian Coastal Plain zone

S Sl ast

Central Zagros zone

SF el
Central zone
ol 3 4l
Khorasan zone
Suid 550 4l
Arid Central zone
B
Khuzestan zone
s Sl 4t

Southern Zagros zone

e
Arid Southern zone
Oy (delo 42l

Southern Coastal Plain zone

13655883  16.46

7356850 8.86

9224181 1111

8176962 9.85

7149415 8.61

3673823 4.43

14965988  18.03

7987187 9.62

7209512 8.69

2681055 3.24

(V) 5,918 Sl ljg wlbls)l g leMbl (55l 3850 1piie
Source: ICT Centre, Ministry of Jihad-e Agriculture (13)
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Table 3- The statistics of climatic parameters in agro-ecological zones

2 el sl Ly (ke AVlw (SW)lb amdCugb, Lo Al §p8 9
Gsd _ .
S e g (ke (o) (4B (aske)
Temperature Precipitation Relative humidity Wind speed Evaporation
b Jlod 4l 13.3 1588.2 47.6 27 137.98
North-western zone
0P b wl’ 18.2 2590.8 74.8 27 99.42
Caspian coastal plain zone
3 S350 oS 4l 16.3 2106.5 43.9 30 168.1
Central Zagros zone
4 S35 a0l 17.8 1026.9 46.8 27 187.71
Central zone
5 ol a0l 16.4 555.1 46.5 25 171.89
Khorasan zone
6 S e 42l 195 134.7 316 24 230.05
Avrid central zone
7 Ofhwjgs 42 273 269.7 467 16 243.32
Khuzestan zone
w5 o5l 4ol 154 11923 423 32 167.88
Southern Zagros zone
9 S g b 185 2135 306 25 213.85
Avrid southern zone
o bl 42 271 424.7 63.4 40 185.11
Southern coastal plain zone
Source: Iran meteorological organization (15)
ol osld waly adyy sl yge;l gl —£ Jgus
Table 4- Results of unit root tests on panel data
i ol 2 90d ony O 9 Ol 9 2! 0957 Lomanlad — b s
Variable Result Levin, Lin, and Chu Im, Pesaran, Shin Fisher-Phillips-Perron Hadry
by JS Sy oslol Lo -1.88 144 35.89 9.18
Total agronomical Statistic value
production &blize paw 0.029 0.043 0.015 0.000
Significance level
Sk e ool e -6.39 -7.14 88.91 1.91
Precipitation Statistic value
&oholize prdans 0.000 0.000 0.000 0.027
Significance level
bo> o el o -0.98 -03.04 4179 8.11
Temperature Statistic value
&oholize prdans 0.04 0.002 0.002 0.000
Significance level
B 9 ool i -3.49 -1.80 26.52 6.28
Evapotranspiration Statistic value
&oholize prdans 0.000 0.035 0.049 0.000
Significance level
o Cagby o)lol o -4.59 -4.13 53.46 421
Relative humidity Statistic value
&oholize prdans 0.010 0.000 0.000 0.000
Significance level
oy s pes o el e -0.81 -1.08 42.94 6.23
Wind speed Statistic value
& oliae g 0.047 0.039 0.002 0.000

Significance level

3uios glaassl, 1islo
Source: Research findings
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Table 5- Results of Kao and Pedroni’s cointegration test

u’o)i D)Loi
Test statistic

o,lof ,lade
Statistic value Significance level

&Pl mhaw

(955 09) Cox ooaeld B o)bel
PP panel statistic (inter-group)

(2955 0922) 0932 ald o)l
ADF panel statistic
93[5 o)Le"

Kao test

-6.22 0.000
-1.78 0.036
-2.69 0.003

3uios slaassl, 1l
Source: Research findings
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Table 6- Results of F-limer test

2o o,bof ,lade &lolize pxlaw
Statistic ~ Statistic value Significance level
oyl
Foll 55.99 0.000
F-statistic
95l 0 o 308.5 0.000

1 statistic

suis gbvansl, 2 Le
Source: Research findings
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Table 7- Results of Hausman’s test

5ol JYCO B N P NP9 W
Test o2 statistic Significance level
6.51 0.259

suis gboansl, 28 Lo
Source: Research findings
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Independent variables Coefficients Test statistic Significance level
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Temperature
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Evapotranspiration
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Relative humidity
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Wind speed
R? 0.457
F 11.36

2.46 0.014
1.88 0.060
-2.92 0.003
-4.54 0.000
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-3.46 0.000

- 0.000
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Introduction: Due to fossil fuels overuse, land use change, global population growth and the development of
industrial activity to meet the welfare and demands of the global community, global climate has undergone
gradual, but drastic, changes in the post-industrial revolution era mainly manifested in the rise of mean
temperature, more frequent extreme climatic events like floods, hails, tropical storms, heat and cold waves,
rising sea level, polar ice melting, droughts and etc. Climate change is a mix of dominant and lasting
atmospheric characteristics of a geographic area over time and is often based on such variables as temperature,
precipitation, humidity, wind, solar radiation, and number of sunny days, sea level temperature, and the thickness
of ice layers at sea. Climate of a region is dedictated by a set of these factors in the long run, as well as other
local characteristics such as the length of growing season and the intensity of floods whose change influences
how people live and harm different sectors including agriculture and environment. Present study aimed to
explore the impact of climate change on total agronomical production in 10 agro-ecological zones of Iran.

Materials and Methods: Present study employed panel data econometrics to explore the impact of climate
change (mean precipitation, temperature, evapotranspiration rate, relative humidity, wind speed) on total
agronomical production over the 1985-2015 periods. The panel data set included the observations related to
multiple sectors and have been collected at different times. Panel data has been used when it is impossible to use
just time series data or cross-sectional data. They contain more information in addition they are more diverse and
have less multicollinearity between variables, so they are more efficient. In analysis of the combined data firstly
should consider a certain section (e.g. country, region or province) and then focus on the attributes of the
variables related to all N sections over a certain period, T. The number of data is not required to be equal over
the sections (unbalanced panel model) and it is also possible to have variables that are constant in a certain
section over the studied time period. In a panel data model, the variables are measured sequentially both among
the sections of the statistical population and over time. In panel data, before proceeding to model estimation, we
should firstly recognize whether panel or pool model is appropriate for the estimation and statistical inference.
To do this, we first integrate whole data as pool to estimate the model and calculate the sum of residual squares.
Then, the model is estimated as a panel model with different y-intercepts for a certain section and the residual
squares are again summed. Finally, F-statistic is applied as the following equation to test the constructed model.
The data were collected from Iran Meteorological Organization and Ministry of Jihad-e Agriculture. After
checking the stationarity of the data, panel model with random effects has been estimated.

Results and Discussion: The results showed that total agronomical production has been influenced by
temperature, evapotranspiration, and wind speed at 0.05 level and precipitation at 0.10 level. The impacts of
global warming can be currently observed across the world. Agricultural sector is especially vulnerable to
climate change so the rise in average seasonal temperature would shorten the growth period of most crops,
causing the loss of their yields. Climate changes, such as the change in temperature, precipitation, pest and
disease outbreaks adversely influence food production systems, decrease harvest and jeopardize food security.
As predicted for Iran, it is expected that occurrence of climate change — which is characterized by rainfall
decline, rise in temperature, and increase in the occurrence of extreme weather conditions — have harmful
consequences for the agronomical production.

Conclusion: Climate change imposes remarkable economic costs on agronomical producers. The producers
may have to either stop growing these crops or adapt to climate change as far as possible. In most cases, it is not
economically feasible for producers to apply adaptive methods and the majority of their life aspects are
potentially influenced. According to the results, it is recommended to use water pricing policies in agricultural
sector that motivate farmers to use modern irrigation technologies and low irrigation-resistant cultivars, alter
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planting pattern towards crops with higher water use efficiency, therefore plan for and grant financial facilities,
such as crop insurance, in order to prepare agronomical farmers for climate change.

Keywords: Agricultural sector, Agronomical production, Climate change, Panel data
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